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VOLAPUK, PASILINGUA, SPELIN, 
LINGUALUMINA 

Volapuk or Universal Language By Alfred Kirchhoff 
(London Swan Sonnenschein and Co, 1888 ) 

Key to the Volapuk Grammar By Alfred Kirchhoff 
(London Swan Sonnenschein and Co, 1888 ) 

Elementar Grammatk sur Weltsprache (Pasthngua} 
By P Steiner (Bern Louis Heuser, 1887 ) 

Spelin, Erne Alisprache By G Bauer (Agram Franz 
Suppan, 1888 ) 

Lingualumina, or Language of Light 
(London Industral Press, 1875 ) 


By F W Dyer 


F only we had been consulted at the creation of the 
world, good as the general working of the machine 
is, how many little improvements might have been intro- 
duced!” This remark, not meant to be irreverent, 1s 
often heard when people suffer from toothache either at 
the &rrival or at the departure of their molars, or when a 
sudden frost sets ın and destroys the blossoms on all the 
fruit-trees ın their garden Volapuk seems suggested 
by the same kind of sentiment Languages, the adher- 
ents of Volapuk seem to say, are all wonderful machines, 
but, if we could only have been consulted by the orginal 
framers of human speech, how many little irregularities 
might have been eliminated, how much might the whole 
working of the machine have been simplified, and what 
a saving of fuel might have been effected if instead of a 
thousand of these linguistic maghines, each having its own 
gauge, there had been one engine only, etaking us from 
Fireland to Iceland without any change of carriages 
Those who lament the imperfections of human speech 
may claim, however, this advantage over ¢he grumblers at 
the world at large, that they are quite prepared to produce 
a better article Again and again has the world been 
presented, not only with new alphabets and new systems 
Of late, 
however, there has been quite a good measure of them 
pressed downandrunning over At the head of our article 
VOL XXXvVIII—No. 966, 


we have mentioned four only, called respectively Vola- 
uk, Spelin, Pastlingua, and Lingualumina But there 
have been several more proposals fora universal language 
sent to us lately from various quarters of the world, all 
equally ingenious, though we are sorry we cannot disinter 
| them from beneath that mighty cairn of pamphlets which 
1s growing up from week to week in our library 
| All these proposals have one thing ın common They 
start from a fact which cannot be disputed, that life 1s too 
| short to learn more than four or five languages well, and 
| that ıt ıs perfectly wicked to write books on scientific 
| subjects ın any language but English, French, German, 
| or Latın. They then go off into raptures about the days 
when “the whole earth was of one language and one 
speech,”,and they even appeal to prophecy that it has 
' been promised “that a pure language will be turned to 
, the people, that they may all call upon the name of the 
Lord, to serve him with ove consent” 
And how ıs that prophecy to be fulfilled? „Here the 
' answers begin to vary alittle Some people say, Let every- 
| one learn English, and the problem ıs solved at once So ıt 
would be, so perhaps 1t will be, when the leopaid shall lie 
| down with the kid But till that comes to pass different 
kinds of compromise are suggested. First of all, as to 
grammar, there 1s no excuse for any irregular nouns or irre- 
gular verbs, for gender as different from sex, for obsolete 
degrees of comparison, or for any involved syntactical con- 
structions These ought all to be abolished Secondly» 
as to the dictionary, it 1s quite clear that if 15,000 words 
| sufficed for Shakespeare, a dictionary of 250,000, like the 
English dictionary now being published by the University 
of Oxford, 1s the most fearful extravagance ever known. 
Here all inventors of a new language insist on retrench- 
ment The inventor of Volapuk was satisfied at first with a 
dictionary of 10,000 words, but we are now promised a 











new one of 20,000 

There ıs a great difference of opinion, however, when 
the question arises from what source these words owght to 
be derived Some draw their words at random from a 
number of the best-known languages, others confine them- 
selves, as much as possible, to words common to German, 
Frenth, and English Volapuk draws on several baaks, 
chiefly on English, but it clips its coins fearfully *Thus, its 
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very name, Volapuk, ıs taken from German and English 
Vol represents the German Vols, puk the English speech, 
so that vola-fuk means originally folk-speech In the same 
manner appetite has been replaced by potit, abundance 
by dundan, silver by silef, Jew by yudel, house by dom 
In many cases these borrowed words have been so much 
changed that it ıs difficult to recogmze them Here 
Pastlingua has a great advantage All its words remind 
us of a Teutonic or Romanic prototype, o1 of English, 
which has amalgamated these two elements ın its dic- 
tionary Volapuk often requires a commentary, where 
Pasilingua allows us to guess with a good chance of 
success Thus— 

What o’clock is 1t? 1s in Volapuk Dup Azmzd binos ? in 
Pasilingua Quota hora er al? 

Where do you live? is in Volapuk A7zplace lodens ? in 
Pasilingua Ube habzters tis ? 

The sentence, Advertisements aie to the man of busi- 
ness what steam 1s to industry, has been 1endered ın Vola- 
puk by Lenunc binoms gafaman otos kelos stem plo dustor , 
in Pasilingua by Azzonceus ers pro tos affartros qua ta 
vapora pro ta wndusts 21 

After Volapuk has once chosen what may be called its 
stems, which consist mostly of a consonant, a vowel, and 
a consonant only, everything else becomes easy enough 
Thus if fat stands for father, we get a simple declen- 
sion — 


Singular Plural 
N fat, father Jats 
G fata ° Jotas 
D fate Sates 
A fate Satis 
Pasilingua declines — 
Singular Plural 
N motu, the death mor tas 
G mortude mortasde 
D mortuby mortasby ® 
A motun moi tan 
Spelin declines — 
Singular Plural 
N wz, a friend makoes 


G., doe mik ® 
D zu mk 
A muk 


doe mikoes 
tu mikoes 


ë mikoes 


It 1s clear that there are ever so many ways by which | 


the same 1esult might be obtained, so long as the prin- 
ciple ıs strictly adhered to that each case shall have but 
one sign, and that the same sign 1s to be used ın the 
plural and the singular, while the plural again ıs indi- 
cated by a sign of its own In Bengal and many other 
languages the same principle 1s carried out with conside1- | 
able consistency What applies to declension applies to , 
conjugation, to degrees of comparison, and to derivation 
All becomes regulai, simple, intelligible, whatever set of ! 
suffixes, prefixes, or infixes we adopt Thus, to have is 
fab in Volapuk Hence — 

Plural 
labobs, we have 


labols, you have 
laboms, they have 


Singular 
laboù, I have 
laboi, thou hast 
labom, he has 

® Jabof, she has 
fabos, ıt has 
labon, one has 


By assigning to each suffix one peculiar power, Pasilingua 
distinguishes zortu, death, morto, dead, morte, dead 
(fem), Porta, dead (neut), magyttro, dying, mor tare, 


murdeiei, 7707 tamenta, instrument of murde, mortana, 
poison, mortarca, battle-field, »ortitarea, churchyag®, 
mor tiblo, mortal, mortablo, fatal, mortoblo, easy to kill, 
morter, to be dead, 207 t27, to die, mortar, to kill, 7207 £07, 
to be killed, &c 

These few extracts will give our readers an idea of what 
they have to expect fiom Volapuk, Pasilingua, and Spelin 
Spelin has nothing to do withspelling It 1s derived from 
hn, the abbreviated stem of kagua Pe (from Greek pas) 
means all, s on account of its continuous buzzing sound 1s 
used to form collective nouns , hence s-fe-/z27 means all- 
language, or Pasilingua 

The study of these systems 1s by no means without 
interest and advantage It will help to clear people’s 
ideas about the gieat complexity of language, and 
show how simple a process grammar ieally ıs If 
more generally adopted, as Volapuk seems likely to 
be, such a system of writing may become even prac- 
tically useful, particularly for telegraphic communication 
That ıt could ever supplant our spoken language 1s out 
of the question, and Dr Schleyer, the inventor of 
Volapuk, distinctly disclaims any such intention (“ Haupt- 
gedanken,” p 10, note) One protest only we have to 
enter before leaving the subject Nothing could be a 
greater mistake than to imagine that these clever and, 
amusing experiments have anything in common with 
Leibniz’s conception of a philosophical language What 
Leibniz had ın his mind may be guessed from the “ Essay 
towards a Real Character and a Philosophical Language,” 
by Bishop Wilkins, London, 1668, of which an abstract 
1s given in Max Muller’s “ Lectures on the Science of 
Language” (vol 1 p 50) This ıs as different from 
Volapuk as the Arzegsfzel 1s from real warfare For 
spending a dreary afternoon pleasantly, an experimental 
study of Volapuk, Pastlingua, or Spelin, may safely be 
recommended Lzugualumnais a more serious matter 
It ıs bult on an exhaustive analysis of the notions that 
have to be expressed, and thus approaches nearer to the 
ideal which Leibniz had conceived of a perfect and 
universal language 





BRIDGE CONSTRUCTION 


A Practical Treatise on Bridge Coustruction being a 
Teat-book on the Design and Construction of Bridges 
zn Iron and Steel For the Use of Students, Draughts- 
men, and Engineeis By T Claxton Fidler, M Inst 
CE (London Charles Griffin and Co, 1887) 


i Res book 1s piincipally intended for practical use by 
engineers and diaughtsmen, who aie now being 
called upon to design and construct bridges of unprece- 
dented magnitude, lıke ẹthe Forth Bridge, which the 
mtroduction of iron, and latterly more especially of steel, 
has rendered possible The easecution of these require- 
ments has brought forward a number of new problems 
to be solved ineStatics, and the Elasticity and Strength 
of Materials, and has invested old problems with an ım- 
portance which they did not before possess Evolution in 
this branch of creation has gone on so rapidly that the 


Darwinian student of the “ survival of the fittest” might 


turn to this book for striking exemplifications of his 
theories, which he would find in the classification of 
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bridges, described and illustrated in the second section of 
the work But while in the animate kingdom the mammoth 
animals have become extinct from sufficient mobility 
and relative strength to carry their own weight, the con- 
verse operation 1s observable in engineering construction 
Bone and muscle are of the same strength as formerly, 
but the improved manufactwie of steel has placed in the 
hands of the engineer a material with which he can safely 
attempt his mammoth creations, and should metal- 
lurgical science provide commercially for the engineer a 
new metal, as strong as, o1 stronger than, steel, but of les» 
weight—say, alumimium—then we may expect to see still 
more marvellous developments in bridge building 
The bridze, on a large scale, 1esembles the mammoth 
or giant in requiring its whole strength to keep itself up- 
right , arid one of the most interesting theoretical ques- 
tions discussed ın the present treatise 1s the consideration 
of the maximum span possible with the matetial in hand— 
say, steel When the span 1s large, the gieatest economy 
in details must be practised, as the chief stress 1s due to 
the dead weight of the bridge, and not to the ielatively 
Insignificant weight of the moving load Thus in the Forth 
Bridge a weight of 20,000 tons of steel 1s requued in a 
single span to provide it with the necessary strength to hold 
itself up, so that the stresses due to a train of 200 tons 
“running acioss may be left out of account 
The weight of metal worked into a bridge is at once 
a measure of the stresses in the material, and also of the 
quantity, and consequently the cost, of the material used 
The author employs the customary units of engineers, 
the pound or ton as a measure of force and of weigh, 
and measures stresses in pounds or tons per square inch 
He does not find it necessary to express his stresses m 
poundals per square foot, nor does he measute quantity 
of material in units of mass, which are g pounds or tons, 
as we are taught ın theoretical text-books e 
The mathematical student, to whom the book 1s 
partially addressed, will find it, while valuable as a hand- 
book for a ptactical engineer, at the same time stimu- 
lating to his imagination in the 1ealms of pme Abstract 
Mechanics, which at present run the risk of wandering 
away fromgieality, because the writers of modern text- 
boos of mathematics do not look to the wonderful 
creations of modern engineering science for illustrations 
of theory Thus the methods of Graphic Statics, largely 
employed in this treatise, arose out of the 1equiements 
of an engineet’s office a draughtsman was found using 
the method, and Prof Maxwell seized upon it and elevated 
it to the rank of a new method ın Mechanics 
Scientific treatises on Practical Mechanics are more 
common in America, where the requirements of opening 
up a vast continent have given great employment to the 


engineer and the bridge-builder, and ıt must be owned ' 


that these treatises are fai superior to ounown But we 
hope the present treatise will do someMeng to take away 
this reproach 

We may flatter ourselves that thee Forth Bridge 
now in progress is the greatest thing of the kind in 
the world, but a rival in the Poughkeepsie Bridge 
is projected These two bridges will exemplify the 


— difference of practice of the Old Wold and the New 


In our practice the whole bridge 1s 11veted up into a ugiıd 
structure as much as possible, while in Ameca the 


articulated system o” triangular cells, with pin _oints per- 
mitting rotation is adopted, the stress ın individual 
members being thus a simp'e pull or thrust So far the 
American system has scored one in securing the contract 
for the Hawkesbury Bridge in Australia This system 
affoivs the best theoretical illustrations of elementary 
Statics—the subject of Part I of the present treatise —until 
the question of the bending moment (it 1s gratifying to 
find the term ‘‘tendency to bieak” of the abstract 

treatises discarded) comes into consideration, when the 

Old Would bridge afords the requisite illustrations 

In Part III, onthe “ Strength of Materials,” the author 
begins with the resistance of columns and stuts to flexure, 

| and here theory and practice have long worked together 
| almost in harmony The expression “ breaking load” of 
| a column—to mean the load which just starts flexure of 
the column—is apparently usual, but like the expression 

“tendency to break” should now be discaided for some- 

thing mote suitable The theoretical strength of a column, 
, according to Euler, which requires the assumption that the 
| column is initially per Æctly stiaight,and the actual strength 

against flexure, are represented in a diagram (p 160) , and 

the author has shown very ingeniously how the actual state 
| of things encountered ın practice can be imitated theo- 
retically by a strut composed of two flanges of unequal 
elasticity (p 163) Such a strut will begin to curve mme- 
diately as the load 1s gradually applied, and will thus repre- 
sent very closely the actual behaviour of a continuous 
column, as great variations are found experimentally in the 
elasticity of iron or steel in specimens cut from one piece 
of metal (p 167) When crushing or teanng takes place 
fiom continually applied pressure or tension, only em- 
puical formule are svitable , but, as in actual structures 
the stress 1s kept by Board of Trade rules much below the 
elastic hmit, the theoretical equations depending essen 
tially on Hooke’s law, that ‘Tension and Extension are 
in the ratio of the Elasticity of the material, may be 
empioyed Even with the low stresses pemmissible 
, by law, Wohlei’s researches on the fatigue gf metals 
show that permanen. deformation mag keep on accu- 
mulating, and, ın consequence, modern engineering 
piactice ıs in some 1espects noteso daring as formerly 
Goidon’s empuical rules (§ 124) (orgmally due to 
Tredgold) have beer shown by Prof J H Cotterill to 
1est on a theoretical basis, if the compiession of the 
material due to the -hrust previous to flexure is taken 
into account 

For very long spans, the only two rival methods of con- 
struction are the cantileve: and the suspension principles, 
of which the Forth Bridge and the Brooklyn Bridge are 
the great respective examples Inthe Cantilever method 
we build out equally on each side of a piei, so as always to 
, preservestable equilibrium, while in the suspension method 
the roadway 1s suspended from the chains or steel ropes 
‘The chief drawbacks of the suspension principle, its 
defect of stiffness and great sensibility to changes of 
temperature, are shov n by the author to be avoidable by 
the system of bracing in his “rigid suspension bmdge” 
(Fig 22) 

The disastious fall of the Tay Bridge Viaduct in a 
hurricane has forcibsy 1edirected the attention of en- 
gineef’s to the importince of the theory of wind-pressuie 
and wind-bracing (Chapter XXIV ), and now*%we may 
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feel secure that ın the new Lay Bridge of Mr Barlow, 
as well as in all recent structures, ample allowance of 
strength 1s provided for against the effect of wind‘ 
The book 1s copiously ulustrated with excellent dia- 
grams of real practice ın the construction of bridges, 
based on the theories of the teat, and should prove not 
only an indispensable hand-book of the practical en- 
gineer, but also a stimulating treatise to the student of 
mathematical mechanics and elasticity 
A G GREENHILL 





TWO FRENCH BOOKS 


Les Pygiées. Par A de Quatrefages 

Les Ancêires de nos Ammaux, dans les Temps Géologiques 
Par Albert Gaudry (Paris J B Bailhére et Fils, 
1887-88 ) 


TRER, two works form two volumes of Baillıère et 

Fis’ “Bıbhothèque Scientifique Contemporane ” 
The first, by the eminent Professor of Anthropology at 
the Jardin des Plantes at Paris, treats of the Pygmies, 
a diminutive race of mankind known to the ancients, 
alluded to by Homer, insisted upon as really existing by 
Aristotle, next believed to be but myths, and now estab- 
lished as a veritable race of the human kind The author 
accepts for them the terms, suggested by Hamy, of 
Negritos and Negrilles, the latter being confined to the 
African Pygmies, and the former to those of the Asiatic 
Isles. 

Avowedly a compilation, this little volume has all the 
peculiar charm that distinguishes Prof Quatrefages’ 
writings, and abounds with much curious and interesting 
details The first chapter treats of the Pygmies from an 
historic point of view, the second, third, and fourth, of 
the Negritos, they being exclusively insular The Negritos 
are to be found ın New Guinea, and ‘all over the Mela- 
nesian Archipelago, as far as Fiji, but, while the typical 
Negrito as confined to this area, conquest, emigration, 
and slavery havé spread the race to Timor, Ceram, Bouro, 
Guolo, to the western shores of Borneo, and so to other 
islands of the Pacific Ocean Northwards they can be 
traced to the Carolines, and southwards to New Zealand 
where they preceded the Maoris Mr Ten Kate reports a 
Melanesian skull found ın the little Isle of Santo Spirtu, 
off the coast of California To the northwards they can 
be traced to the Loochoo Isles, Formosa, &c, while 
their western limits seem to be the Nicobar and Andaman 
Islands 

The question of the mixing of races on the borders 
of their distribution 1s discussed, and a good deal of 
recent information on this subject 1s given The various 
modifications dependent on the wide range of distribution 
are also investigated, and the manners and habits of the 
several groups are described at some length Good copies 
of photographs of native heads and figures are appended 

Chapter VI treats of the Negrilles, or African Pygmies, 
the “details of the Akkas, Tobbo and Chaurallah, reared 
in Italy by Count Miniscalcht Erizzo being full of 
mterest The last chapter ıs devoted to the Bushmen 
of the Cape, and in connection with them' therg 1s an 
aount, of the Hottentots. The volume has thirty-one 
figures intercalated with the texte 


The second work 1s by an equally well-known writer, 
—though of a very different school from that of Prof 
Quatrefages—Prof Albert Gaudry, also a Member of the 
Institute, and the Professor of Paleontology at the 
Museum Well known for his able writings, and for 
his liberal and modern views on science, he has ın this 
httle volume given us a most delightful account of his 
ideas on the origin and development of the Mammalia 
during geological time The volume begins with a 
chapte: on the history of the progress of palzeonto- 
logy, followed by one on evolution and Darwinism 
Though a disciple of D’Archiac, who was a strong op- 
ponent of Darwin’s views, Prof Gaudry read “ The Origin 
of Species” with the most passionate admiration, and his 
labours since then have very materially helped to com- 
plete the paleontological record The third chapter 1s 
devoted to the subyect of the evolution of the Mammalia 
1n geologic time, the fourth introduces us to the author’s 
researches at Pikernu, where, as he tells us, he spent 
some of the most pleasurable moments of his hfe, en- 
gaged ın excavating the remains of the quadrupeds which 
1n times long ago roamed at hberty over the plains of 
Greece Here were found an assemblage of animals 
of large size, such as has never been found before within 
so limited an area Beautiful figures of many of these, 
are given, and their relations to existing forms are ex- 
plained. In another chapter we find an account of simular 
researches carried on at Léberon, near Cucuron (Vau- 
cluse), where the remains were chiefly those of H erbivores, 
and an interesting table 1s added of the succession of 
the terrestrial Mammalia in France during the Tertiary 
period In a concluding chapter there are some short 
sketches of the well-known paleontologists of the 
Museum Alcide D’Orbigny, D’Archiac, Edouard Lartet, 
followed by a description of the fine new gallery for 
fssil forms at the Museum 





OUR BOOK SHELF 


The Elements of Graphecal Arithmetic and Graphical 
Stattcs By John Y. Gray and George Lowson, M A, 
(London and Glasgow W. Collins, Som, and, Co., 
1888 ) 


In the year 1871, Prof Crofton, F R S, explained before 
the London Mathematical Society his diagrams illus- 
trative of the stresses ın Warren and lattice girders, and 
in the course of his remarks said that he had not found 
anything to help him in English text-books, and referred 
to papers by Profs Rankine and Clerk-Maxwell It was 
at this meeting (April 13) that Prof Henric: drew atten- 
tion to a work then little known in this country, viz 
Culmann’s “Graphische Statik”—“Texcellente ‘ Graph- 
ische Statik’ de M Culmann” (Prof Cremona)—and 
showed that Prof Crefton’s constructions had been 
anticipated and the methods applied to a very wide 
range of subjecé” On this occasion also Prof Henrici 
illustrated the subject by a simple and ingenious 
notation He subsequently drew up an abstract of 
Culmann’s wérk (1866), which was printed ın the 
Appendix to vol 11 of the above-named Society’s Pro- 
ceedings (pp 320-22) The work ıs now well known, and 
its methods are very generally employed by engineers, 
and are the subject of lectures in more than one of our 
Colleges 

The object of the book before us 1s to give an element- 
ary account of the fundamental puinciples of the subject 
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in a handy and cheap form, as well as to discuss some 
simple examples of their application 

The first part—which gives an explanation of graphical 
methods, illustrates graphical arithmetic, and shows how 
to represent areas and volumes by lines—is very carefully 
and clearly worked out, and leads one to see that this 
part of the subject might well come in at a fairly early 
date ın school-work Our idea is that the second part, 
“Graphical Statics,” would be improved by more fullness 
of detail It comprises an account of the following 
matters kinematics, forces in one plane acting at 
a pomt, the funicular polygon, resolution of forces, 
moments, coupies, bending moment and shearing force 
in a simple beam, rolling loads, framed structures, effects 
of wind-pressure on roofs, bridge-girders, and centres of 
gravity 

We have noted only two or three typographical errors 
The notation employed ıs one most frequently termed 
“Bow’s notation” in this book, fiom its having “been 
brought mto use by Robert H Bow, Esq, CE,” but a 
note states that ‘‘the method seems, however, to have 
been first suggested by Prof Henric1” We presume that 
Prof Henrici’s notation was the one we have referred to 
in the opening paragraphs of thisnotice The 1mmediate 
object of the book 1s to furnish help to students preparing 
for the South Kensington Examinations and for those of 
the City and Guilds of London Institute 


Lhe Manual Training School By C M Woodward 
(Boston D C Heath and Co, 1887) 


MR WOODWARD has by no means a high opinion of the 
results of the efforts that have hıtherto been made in 
European countries to promote technical education In 
1885 he spent five months ın examining “trade schools” 
on this side of the Atlantic, and all the schools visited by 
him, with the exception of the French Government 
school at Châlons, disappointed him He admits that 
they have ‘‘many excellent features ’, but therr manual 
training 1s generally, he holds, “very narrow,” and he 
condemns “their long daily sessions, their long terms, 
and the conventional nature of their curricula” Manuel 
training, according to Mr Woodward, 1s ın a much more 
flourishing condition in America ‘There it has been 
introduced “not for a trade or a profession, but for the 
healthy growth and vigour of all the faculties, for general 
robustness of life and character”, and he 1s of opinion 
that ıt has been developed in a way that places it “ far in 
advance of any model in a foreign land ’ Whether or 
not {his cofiparative estimate 1s accurate, no one who 
reads Mr Woodwaid’s book will dispute that the 
Americans have begun to understand thoroughly the 
importance of technical instruction, and that the leaders 
of opinion on the subject have done much to diffuse 
enlightened ideas as to the true aims and methods of 
manual training Unfortunately, Mr Woodward has not 
the art of presenting facts and arguments ın an attractive 
style He has, howevei, brought together a great mass 
of useful information about a subject of pressing import- 
ance, and his work, although relating chiefly to institu- 
tions founded ın his own country, ought to find readers in 
England as well as in the United States He does not 
ente1, ın detail, into the theory®and practice of manual 
training in primary and grammar s@pols. He hmits 
himself to the training of pupils beyond the age of 
fourteen The value of the work is increased by a 
number of good woodcuts illustrating shop exercises 
ın woods and metals 


The Method of Creation By Henry W Crosskey 
(London The Sunday School Association, 1888 ) 


Tus little volume belongs to a series of “ Biblical 
Manuals,” edited by Prof J Estlin Carpenter With the 


polemical paits of the book we have, of course, nothing i 


to do In the chapters in which Mr Crosskey devotes 
himself simply to the exposition of scientific truths he 
writes with full knowledge of his subject and m a clear 
and pleasant style “ How ‘diy land’ was formed” 1s the 
subject of an excellent chapter, in which the wiier biings 
together some of the more striking of the facts which 
prove that rocks have been formed by various agencies, 
that the1e 1s no single period at which any kind of rock 
has been specially produced, that the crust of the earth 
consists of rocks ın ordered succession, and that there has 
been an unvarying order in the succession of rocks 
There are also good chapters on the history of plants and 
animals, and on the antiquity of the human race 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by hrs correspondents Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts wltended for this or any other part 
of NATURE No notice 1s taken of anonymous communi- 
cations ] 


“Coral Formations ” 


Dr Guppy’s letter shows that I have not been sufficiently 
explicit on the subject of the formation of atolls, yet I cannot 
well understand that I have been obscure on the subject of his 
first question Surely it 1s a sufficient reason foi rejecting the 
theory of subsidence as applied to the Chagos Group that I 
fancy myself, ın conjunction with M Spurs, to have detected 
evidences of elevation in Diego Garcia Darwin laid great 
stress on the character of the Great Chagos Bank as _ affording 
evidence of his theory of subsidence , he considers ıt to be an atoll 
drowned by a too rapid act of subsidence , but, as I have pomted 
out, 1f this were so it 1s impossible to understand how two atolls 
such as the Gieat Chagos Bank and Centurion’s Bank could have 
been thus destroyed without Six Islands or Egmont’s Atoll, which 
hes directly between them, being involved in their destruction 
Further, the raised atolls north of Madagascar are unquestion- 
able proofs of upheaval ın this region, yet in the same 1egion are 
low-lying gtolls, atoll-shaped 1eefs awash, and submerged atoll- 
shaped banks Clearly the theory of subsidence does not apply 
to these groups, and I do not see any reason for supposing that 
the Laccadive and Maldive Islands have been formed differently 
to the other atolls in the Indian Ocean, though I am unable to 
bring forward any fresh arguments with regard to them 

Secondly, because I do not agree with Mr Murray in thinking 
that lagoons are due largely to the solvent action of sea-water, 
it 1s no reason that I should disagiee with other parts of his 
theory Indeed, after Dr Guppy’s¢striking observations at 
Santa Anna and other islands, ıt would be idle to deny that 
organic deposits have formed the bases of many atoils, perhaps 
ofall It did not seem to me necessary to deal with this part of 
the subject, because as a resident on an atoll without the means 
of making sectional soundings I had nothing new to say on the 
subject 

Perhaps you will allow me space to add that before reading 
my paper I had not had the advantage of meeting Mr Murray 
I have since had that advantage, and on compar ng notes with 
him I find that I am much more in accord with him than my 
paper would seem to show _I still maintain my pomt that the 
rate of organic growth in the lagoon of Diego Garcia 1s suffi- 
cient to counterbalance the solvent action of the sea-water In 
other pomts I agiee with him, and believe that my observa- 
tions confirm his view that atolls tend to spread outwards hkea 
fairy-rmg Mr Murray has convinced me that I Jaid undue 
stress on the direct influence of currents ın determining the 
growth of corals, and this section of my papei was in con- 
sequence omitted in the account which appeared in the columns 
of NaTURE Judging from the local effects which I obseryed at 
Diego Garcia, where currents often swept through narrow chan- 
nels with great force, and from Prof Moseley’s account of the 
oceanic currents sweeping past St Paul’s rocks, I was led to an 
exaggerated estimate of the rate of oceanic currents No doubt 
a curr@t running at the rate of some thirty five miles in the 
day would modify or retard coral growth, but such curgents are 
only found ın nariow passages e G C Bourne 
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T LATELY discussed Murray’s theory of coral formation with a 
class of boys and girls (fourteen to sisteen yeais of age), and 
they ya1sed two questions which I am unable to answer (1) If 
sea water dissolves the coial near the su face at such a 1ate as to 
form a lagoon, why does ıt not dissolve the limestone founcation 
even more rapidly? (2) Aftera.eef has piogiessed a considerable 
distance from the shore, and a channel of open water 1s formed 
between, why should not the reef eatend back again shorewards ? 
How could such a channel as exists between Austialia and its 
Great Barrier Reef eve: have been kept open? Ihese seem 
to be valid and setious objections will some expert be hind 
enough to answer them ? CHARLES R DRYER 

Fait Wayne, Indiana, U S A , Apni 16 


Density and Specific Gravity 


THE pomt rused by Mr Cumming ın last week’s NATURE 
(vol xxxv p 584), as to the use of the words density and 
specific gravity 1s, ıt seems to me, of some importance For 
many yeas past I have, in my lectures, taken the law into my 
own hands in this matter, and, defining density as the mass of 
unit volume, I have defined specific gravity, in the way Mr 
Cumming suggests ın the last puagraphk of his lettei, as the weight 
of umt volume (or 1athe, Jest I sheuld cause any to offend 
against the examinei, I have thus defined absolute specific gravity, 
01 specific gravity proper, and have potnted out that the defini- 
tion commonly given was the definition of se/atzve specific 
gravity) We thus get the parallel relations— 


M = pV and W=svV, 
also 
W = gM ands = gp 


Thus regarded, specific giavity 1s to density just what weight 1s 
to mass When force ıs expressed in absolute units of any 
kind, specific gravity and density must of course have different 
numetical values, just as weight and mass have But 1n the very 
laige number of cases in which weights are the only forces that 
have to be considered, and in which it is not needful to take 
account of the small changes of weight dependent on changes of 
geogiaphical posit.on, the local weight of the unit of mass may 
be conveniently tahen as the piactical unit of force—that is, we 
may take g=1 In all such cases we have, szmerscally, 
weight = mass, and specific gravity = density, though the idea 
of weight ıs essent ally different from that of mass, and the idea 
of specific gravity fiom that of density e 

Of couse, as Mı Cumming points out, when specific giavity 
1s defined as werght of unit volume, its numerical value for a 
given st bstance depends on what 1s tahen as unit of weight and 
what as umt of volume With the weight of 1 pound avoir- 
dupois amd the cubic foot as units, the specific giavity of water 
becomes 62 5, an@ that of platinum 1312 5, instead of r and 21 
as given in the ordinary tables of (relative) specific gravities 
If, on the other hand, we, tale as unit of weight the weight of 
unit volume of the standard substance, as 1s done when weights 
are eapressed ın giammes and volumes in cubic centimetres, or 
weights in kilogrammes and volumes ın litres, absolute specific 
giavities and relative specific gravities become equal, and the 
ordinary specific gravity tables can be used foi practical purposes, 
which ıs ove of the great advantages to be gained by using the 
metrical system of weights and measures With any other 
system, the numbeis given in the tables 1equue to be multiphed 
by the specific gravity of water—that 1s, they must be translated 
into absolute specific gravities—before they are of use for almost 
any real calculation, such as oc urs either ın expeiimental physics 
or In engineering practice For instance, we weigh a measured 
length of copper wire and want to know its diameter, or we 
weigh the quantity of mercury that fills a glass bulb of which we 
require the capacity, or that fills a measured length of a tube of 
which we require the bore , or an engineer compaies his pressure- 
gauge against a merculy-manomete: in ordei to convert its 
dications into pounds weight per square inch, or he has ta 
calculate the pressure exeited by a brich wall so many feet high, 
or the weight of a mass of 10ck of so many cubic feet In all 
these cases ıt ıs the absolute specific giavity that comes into 
account , ıt 1s no use to tell us that copper 1s 8 9 times as heavy 
as watel, and mercury 13 6 times as heavy, unless we are told 
how heavy the unit volume of water itself 1s 

I mammtain, im shoit, that the weight of unit volume of a sub- 
stence 1s a quantity of very gieat practical importance, for which 
Specificegravity 1s a very suitable name, whereas the ratio 
usually defined as specific gravity @ of httle or no use outside 


examination questions, and that if ıt needs a name ıt should be 
called relative density 
Fuithei, my experience is that the definition here advocated 
presents considerable advantages fiom the point of view of 
systematic teaching G CAREY FOSIER 
University College, London, April 21 


JE cros que la notion de specific gravity donnée par M 
Cumming dans NATuRE du 19 avril (vol xxxv p 584) est de 
nature à puzz'ei les etudiants plus encore que la vrare definition 
physique de la densité 

La densité d’un coips est le rapport de sa masse à son volume— 
M 
V 


Dans le système C G S la densité doit donc être exprimée en 
grammes masse par centimèlie cube (voy Everett, ‘‘ Units and 
Physical Constants”) Le poids spécifique est le rapport du 
poids d’un corps à son volume et devrait étie exprimé, dans le 
système CGS en dines par centimetie cube Mars il y aurat 
alors le guave inconvenient pratique à cette définition 7290247 euse 
que le poids spécifique vanerait avec g, accelération due à la 
pesantem, tandis que Ja densité resteait constante 

I a confusion provient de ce que le mot wezght, comme le mot 
poids en français, s’apphque indistinctement à la masse d’un 
coips en grammes-masse et à la force qu’exerce la pesantem sur 
le corps expiimée en grammes 

La solution logique est de supprimer le mot fozds du langage, 
à cause de son double sens, et de ne parler que de la masse ou 
de la force exeicée par la pesanteu, suivant que Pun ou Pautre 
facteur intervient dans les calculs 

En tout cas, exprime: le poids spécifique en livies ou en. 
giammes est aussi absuide que d'exprimer les vitesses en mètres, 
et la puissance (powe) d'une machine en ergs ou en foot-pounds 
le respect de l’homogénéité des formules est la condition 
essentielle des définitions des quantités physiques, et cette 
homogénéité n’est pas respectée dans la définition donnée par 
M Cumming E HOSPITALIER 

Paris, le 23 avril 


p= 





The Ignition of Platinum in Different Gases 


AN abstract appeared a few weeks ago in NATURE 1elating to 
the ‘‘Occlusion of Gases by Platinum and their Expulsion by 
Ignition,” which induces me to mention some curious 2esults 
optainec by Mr Lownde, and myself by the ignition of platinum 
in different gases We were Jed to the experiments by another 
Investigation on the behaviour of carbon at high temperatures 
ın vailous gases We find that when a platinum wire ıs heated 
to nearly melting by a current in an atmosphete of chlorine the 
walls of the glass vessel become covered with a yellow deposit, 
which 1s insoluble in water, but dissolves in hydrochloric acid, 
and then, after addition of a little nitric acid, gives all the re- 
actions of platinic chloride The yellow depost ıs in fact 
platinous chloride At the same time the thich pat of the 
platinum wire conveying the current, and which was not heated 
very highly, became incrusted with very fine long ciystals of 
p'atıinum Some of these were more than the sixteenth of an 
inch ın length, and apparently considerably more were located 
on that end of the thick wne leading to the negative pole than 
on the other 

Jhcie was also a very decided but lambent flame playing 
aiound the ignited and put of the cooler wne during the pas- 
sage of the curent The anangement used was a wide-necked 
flask, stopped with a glass bulb, through which a deliveiy-tube 
for the chlorine, and the two No 12 platinum wires leading the 
current, passed The ignited parts of the wne are little coils of 
No 24 wue separated by a I-ınch piece of No 12 On heat- 
ing the flask externally uf to the softening of the glass, the 
appearance of £ flage around the wie increased slightly 

On repeating the experiment with bromine, very nearly the 
came effects were observed The amount of platinous bromide 
was much less than in the case of the chloride, but the flame 
appearance was*veiy much more pronounced On passing 
chlorine into the bromme, so as to form chloride of bromine, 
both the flame appearance and the action on the platinum were 
laigely increased = With iodine in the flask, vaporized by heat- 
ing externally, little chemical action on the platinum was ob- 
seived, only the slightest deposit beg formed of a platmum-* 
1odine compound on the glass, but, on passing chlorine into 


, this also, a still more vigoious action on the metal took place, 


the deposit containing only chlorine and platnum The flame 


` 
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appearance filled the entire flask The spectrum of these flames 
shows no lines in any case „They are all continuous The 
largest crystals of platinum were obtained with the ICI, 
Bromide of iodine behaved like 10dine 

We have tried a number of other substances ın a similar 
manner Oxygen, sulphur, sulphur dioxide, nitric oxide, mercury 
vapour gave negative results as far as we could see With 
hydrochloric acid some PtCl, was formed, but no flame 
appeaiance Phosphoric chloride gave a slight flame, and some 
PtCl,, but phosphorus 1s liberated, and then unites with 
the platinum, melting it A cmrent of very dry hydiogen 
fluoride was passed through the flask, before the wire was 
ignited no action on the glass of the flask was apparent, but 
almost immediately on passing the curient the glass became 
much couoded by, probably, liberated fluoume (wing to the 
flask breaking, we cannot say 1f platinous fluoride was formed 

With silicon fluoride a singular action took place, the wne, 
especially the negative half, becoming covered with long semi 
transparent crystals of, we think, silicon The silicon fluoride 
was very dry, and passed for a long time through the flask 
without any action until the wire was ignited, when surul- 
taneously with the production of these crystals the glass vessel 
became much corroded A small quantity of a soluble platinum 
salt was formed at the same time We are continuing these 
experiments 

We do not think the platmum salts formed im this way are 
simply shot out by ‘‘ volcanic” action, as they are quite uniformly 
spread over the sides of the glass vessel, and seem to be really 
volatile at the temperatme and unde: the conditions We have 
failed to find any record of platinum salts being volatile when 


, heated under ordinary conditions, but it 1s probable that in the 


presence of fiee halogen they would be volatile 

Whether there be any true electrolytic action in these cases 
we are not at the mement prepared to say 

Royal Mihtary Academy W R. HODGKINSON 


“The Nervous System and the Mind ” 


WILT you allow me to account for one or two of the čis- 
crepancies in my hook which your very able 1evicwer points out 
an the current issue of NATURE? 

He cannot reconcile the statement that ‘‘everyone nowadays 
admits that the evolution of mind and the evolution of the 
nervous system have proceeded fare passu, and are indeed but 
two aspects of the same process,” with the further statement that 
“this way of studying them 15 so greatly neglected, 1s indeed 
derided and scouted” It 1s pointed out, however, in the 
passage fiom which he quotes, that the latter charge 1 laid at 
the door of my brother alienists only, while the former 
statement applies to psychologists at laige 

Were it worth while, I could substantiate my chaige by 
chapte: and veise, butas the general movement ıs at Jast begin- 
ning in the glirection I advocate, to do so would be to cause the 
cry &om the wilderness to approximate too much to the character 
of the voice of chanticleer 

Your reviewer states, as 1f ın controversion of my doctrine, 
that ‘‘eapertenced alienists tell us they find it necessary to 
admit a moral insanity with an average amount of intelligence ” 
This I have never denied My position is not that ın ‘‘ moral 
insanity ” intelligence is deficient in amount What I say 1, 
that in ‘‘moral insanity” intelligence is always dreordercd 
Disorder of intelligence ts very different fiom deficiency of 
intelligence Cuas MERCIER 

Catford, S E , April 23 


I av glad that Di Merci has found so little to complain of 
in the review of his recent works I am bound to accept Ins 
explanation of the disciepancy I ventured to poynt out, although, 
on 1e reading the two apparently antagonM™®, passages agun, I 
do not find the distinction between psychologists and alienists, to 
which he now Ę1efers, clearly stated The expression ‘‘ everyone” 
(p 4) appears to include both Dr Meiciers ‘* brother alien 
ists” are, it seems, excluded from the class that can grasp the 
truth that the evolution of mind ana the nervous system are but 
two aspects of the same process, and belong to that uninformed 
class that ‘‘de1ide and scout” it I ceitainly should have 
hesitated to understand this to be the author’s meaning, but, 
being so, I must leave his bemghted confreres to settle their 
account with him They may perchance think that im this 
reading of the passage, ‘‘ the voice of chanticleer” has alieady 
become associated with the vox clamantis ın the wilderness ! 
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In regaid to the association of moial insanity with an average 
amount of intellect, I would only observe that the brother 
alienists of Dı Merciei, including Dr Maudsley, contend that, 
not only may this be inet with, but that moral insanity may co- 
exist with an undisoidered intelligence Dr Mercier’s conten- 
tion that ‘‘1n moral insanity mtelligence 1s always disoidered” 
would therefore be still ın conflict with the experience of some 
experienced alienists, which was the position I took 

Both these points, howcve1, are only small matters compared 
with the general subject-matter of the work under review, and I 
re} eat that ıt 1s gratifying to find there does not appear to have 
been any important mis-statement of Dr Mercier’s views in the 
friendly criticism of Tirs REVILWLR 

April 24 


Nose-Blackening as Preventive of Snow-Blindness 


My fiend Mı Edmund J Powe: sends me the following 
account of what appeirs to me to be an .nteresting fact I should 
lke to obtain suggestions from physiologists as to the possible 
explanation of the phenomenon, on the assumption that the 
blackening of the nose and eyelids really does prevent the 
Injuiious action of sunlight on the eyes, and further, I should 
Ike to know whethe1 (quite apart fiom the fact of its utility or 
futility ) the custom has possibly a remote origin ın some ceremony 
or ritual E Ray LANKESTER 


t“ Can you or some of your fiends eaplain the following? 

**When in Colorado shooting the end of last year, my friend 
had a very bad attack of snow-blindness, caused by 2 long march 
on snow with biightsun My eyes also weie very bad the next 
day and caused much pain 

“Some days after I was under similar circumstances, when my 
gude stopped, and taking some bunt wood from 1 stump 
blachened his nose and under the eyes well down on the 
cheek-bone 

“On asking him the reason, hetold meit stopped snow- 
blinaness, and as the glare was very strong I did the same, and 
found immediate relict 

“I did this all the time I was out, and neve: found the snow 
aflect my eyes ın any way 

‘* Iuveryone I spoke to about ıt could give no reason for it, 
but all used ıt on the maich Some use glasses, but, as my man 
remarked, ‘glasses cost dollars, dirt nothing ’ 

“Perhaps some of your friends can enlarge on the subject, as 
1t 1s of gfeat interest to me, and may be so to Alpine people, as 
glasses are hot to climb in, and from my own experience 1t 1s not 
cas} to stalk in glasses and then take them off and shoot ” 


« Antagonism ” z 


THF author of “The Correlation of the Physical Forces” 
has, I am sue, our sympathy when he relates how he has been 
forestalled by Prof Hw ley 

As Sir Wiliam Giove subsequentfy says that ‘it 1s always 
useful to know the truth,” he will, perhaps, excuse my suggest- 
irg that his views upon antagonism as pervading the universe 
have been anticipated in a work published more than a quarter 
of a century ago I allvde to “Fust Principles,” and more 
especially to the chapter init upon ‘‘The Rhythm of Motion, ’ 
in which the effects of antagonist forces are shown to be every- 
where present, and are copiously illustrated and expounded from 
the «tand-points of astronomy, geology, biology, psychology, and 
sociology Afta reading this chapter, and especially its con- 
cluding sentence—‘‘ Given the co-existence everywhere of an- 
tagonist foices, a postulate which, as we have seen, 1s 
n cessitited by the form of our experience ”—we cannot, I 
think, but add another eminent name to that of Piof Huxley as 
anticipating Sn W Giove itis that of Mı Herbert Spencer 

I TIlowarpD COIliNs 





Chuichfield, Ldgbaston, Apul 29 


Sense of Taste 
‘THE cmious difference between male and female obseryers in 
detecting feeble traces of quinme, sugar, acid, &c , in water as 
men‘ioned in NATUKE on p 557 (vol axxvu ), 1s possibly owing 
to the sense of taste being injured im the males by the use of 
tobacco 
I have had occasion to apply delicate tests of sm: 1] and taste, 
and I find that even moderate smokers are unable to detect 
odours and tastes that are jute distinct to pon smokers 
Dunstable Wc 


í 
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SUGGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 
BODIES * 

III 


III —SUB-GROUPS AND SPECIES OF GROUP I 


I. SUB-GROUP NEBULÆ 


AVING, ın the preceding part of this memoir, 
attempted to give a general idea of that grouping of 
celestial bodies which in my opinion best accords with our 
present knowledge, and which has been based upon the 
assumed meteoric origin of all of them, I now proceed to 
test the hypothesis further by showing how it bears the 
strain put upon it when, in addition to furnishing us with 
a general grouping, ıt 1s used to indicate how the groups 
should be still further divided, and what specific differences 
may be expected 
The presence or absence of carbon will divide this 
group into two main sub-groups 
The first will contain the nebule, ın which only the 
spectrum of the meteoric constituents 1s observed with or 
without the spectrum of hydrogen added 
It will also contain those bodies in which the nebula 
spectrum gets almost masked by a continuous one, such 
as Comets 1866 and 1867, and the great nebula in 
Andromeda 
Inthe second sub groups will be more condensed swaims 
still, in which, one by one, new lines are added to the 
spectra, and carbon makes its appearance , while probably 
the last species in this sub group would be bodies repre- 
sented by  Cassiopetze 


+ Species of Nebule 


I have elsewhere referred to the extreme difficulty of 
the spectroscopic discrimination in the case of the meteor- 
swarms which are just passing from the first stage of con- 
densation, and it may well be that we shall have to wait 
for many years before a true spectroscopic classification 
of the various aggregations which I have indicated, can 
be made $, 

It 1s clear, then, from what has gone before that ın each 
stage of evolution there will be very various surfaces and 
loci of collisions in certain parts of all the swarms, and 
we have ealready seen that even in the nebulosities dıs- 
covered by Sir Wm Herschel, which represent possibly 
a very inchoate condition, there are bright portions here 
and there a 

If the conditions are such ın the highly elaborated 
swarms and ın the nebulosity that the numbei of collisions 
m any region per cubic million miles 1s identical, the 
spectroscope will give us the same result In the classifica- 
tion of the nebule, therefore, the spectroscope must cede 
to the telescope when the dynamical laws, which must 
influence the interior movements of meteoric swarms, have 
been fully worked out The spectroscope, however, 1s 
certainly at one with the telescope in pointing out that 
so-called planetary nebule are among the very earliest 
forms—those ın which the collisions are most rest1icted in 
the colliding 1egions The colour of these bodies 1s blue 
tinged with green , they do not appear to have that milki- 
ness which generally attaches to nebule, and the bright 
nebulous lines are seen ın some cases absolutely without 
any tiace of continuous spectrum In higher stages the 
continuous spectrum comes 1, and ın higher stages still 
possibly also the bands of carbon, for in many cases Dr 
Huggins ın his important observations has recorded the 
weakness of the spectrum ın the red, or in other words 
the strengthening of the spectrum ın the green and blue 
exactly where the carbon bands lie 

But ın all the bodies of Group I which possess forms 
vi&ble to us in the telescope, ıt would seem proper that 


e 
* The Bakerian Lectyre, delivered at they Royal Society on April 12, by 
J Norman Lockyer, F RS, Continued from vol xxivu p 609 


their classification should depend mainly—at present at 
all events—upon their telescopic appearance, and there 1s 
very little doubt that a few years’ labour with the new 
point of view in the mind of observers armed with suffi- 
cient optical power, will enable us to make a tremendous 
stride in this direction , but it seems already that this 
must not be done without spectroscopic aid For instance, 
if what I have previously suggested as to the possible 
origin of the planetary nebulz be accepted, it 1s clear that 
in those which give us the purest spectrum of lines, one 
in which there 1s the minimum of continuous spectrum, 
we find the starting-point of the combined telescopic and 
spectroscopic classification, and the line to be followed 
will be that ın which, cæter:ıs paribus, we get proofs of 
mote and more condensation, and therefore more and 
more collisions, and therefore higher and higher tempera- 
tures, and therefore greater complexity in the spectrum 
until at length true stais are reached‘ 

When true stars are reached those of the cluster 
appear nebulous in the telescope in consequence of its 
distance , the spectroscope must give us indications by 
absorption 

It 1s not necessary in this connection, therefore, to refer 
to undoubted star clusters, as the presence of absorption 
will place them in another gioup, but the remark may 
be made that it 1s not hkely that future research will 
mdicate that new groupings of stars, such as Sir Wm 
Herschel suggests ın his pape: on the breaking up of the 
Milky Way, will differ in any essential particular from the * 
successive groupings of meteorites which are watched in 
the nebule Space and gravitation being as they are, it 
1s not necessary to assume that any difference of kind 
need exist ın the method of grouping formed stars and 
meteoric dust, indeed there is much evidence to the 
contrary. 


II SuB-GROUP BRIGHT-LINE STARS 


It might appear at first sight that the distribution of 
bright-line stars among various species should be very 
easy, since a constant rise of temperature should bring 
owt more and more lines, so that the species might be based 
upon complexity of spectrum merely 

But this 1s not so, for the reason that the few observa- 
tions already recorded, although they point to the existence 
of carbon bands, do not enable us to say exactly how fai 
the masking process 1s valid Hence in the present 
communication I content myself by giving some details 
relating to maskings, and the results of the discussions, 
so far as they have gone, ın the case of eath stag. I 
shall return to the line of evolution in a later paper 


Masking of Radtation Effects produced by Variations of 
interspacng 


I have already stated that carbon bands are apt to 
mask the appearance of other spectral phenomena in 
the 1egion of the spectrum in which they he In this way 
we can not only account for the apparent absence of the 
first manganese fluting, while the se.ond one 1s visible, 
but ıt ıs even possible to use this method to determine 
which bands of carbon are actually present There is 
another kind of masking effect produced ın a different 
way, and this shows itselfan connection with sodium It is 
well known that when the temperature ıs low, D 1s seen 
alone, and if seén ın connection with continuous spec- 
trum the continuous spectrum 1s crossed by either dark 
or bright D, acgording to the existing circumstances 

] showed some years ago that the green line of sodium, 
not the red one, 1s really visible when sodium is burned 
in the bunsen burner It 1s, however, very much 
brighter when higher temperatures are used, although 
when bright ıt does not absorb ın the way the line D- 
does 

Now, if we imagine a swarm of meteorites such that in 
the line of sight the areas of meteorite and interspace are 
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bright ; and in the resulting spectrum D will have 
eared, on account of the equality, or nearly equality, 
radiation added to the absorption of the continuous 
rum. The light from the interspace just fills up and 
terates the absorption. 
‘But if the temperature is such that the green line is 
: well as D; in consequence of its poor absorb- 
will be no dark line corresponding to it 
lting spectrum, but the bright green line from 
ace will be superposed on the -continuous 
„and we shall get the apparently paradoxical 
oof the green line of sodium visible while D is 
it... This condition can easily be reproduced in the 
atory by volatilizing a small piece of sodium—be- 
the poles of an electric lamp. The green line will 
en bright, while D is very dark. 
e bodies in which these phenomena apparently 
forso far I have found no other origin for the lines 
éd_.569, 570, and 571—the wave-length of the green 
miline being 5687, such as Wolf and Rayet’s three 
in Cygnus and in y Argis, the continuous variability 
D isone of the facts most clearly demonstrated by the 
ervations,.and it is obvious that this should follow if 
mm any cause any variation takes place in the distance 
nthe meteorites. 
all meteoric glows which have been observed in the 
ratory, not only D but the green line have been seen 
ntly bright, while we know in Comet Wells most of 
uminosity at a certain stage of the comet’s history 
produced by sodium. It is therefore extremely 


bable that the view above put forward must be taken | 


lanation of the absence of D when not seen, 

n abnormal chemical constitution of the 

1 that is to say, one in which sodium is absent. 

may even explain the fact that up to the present 

he Dline of sodium has not been recorded in the 
m'of any nebula.* 


iled Discussion of the Spectra of some Bright- 


Line Stars. é 


These. things then being premised, I now submit some 
illustrating this part of the inquiry, although it 

è some time before my investigations on the 
line stars are finished. These maps will indi- 

in which the problem is being attacked, and 

eady obtained. To help us in the work we 

those lines of substances known to exist in 

ich are visible at the lowest temperatures 

hwe can command in the laboratory. We have also 
sults. of the carbon work to which reference was 
inthe previous paper ; and then we have the lines 

h have been seen, although their wave-lengths have 
case’ been absolutely determined, in consequence of 
‘treme difficulty of the observation, both in stars 
comets, which I hold to be almost identical in 
ture. à ` 
the case of each star the lines which have been 

orded in ‘its spectrum are plotted in the way indicated 
e maps. The general result is that when we take 
ount the low temperature radiation, which we 
rom. the laboratory work, not only can we account 
existence of the lines which h®ç been observed, 
parent absorptions in many cases are shown to be 

nt with the part of the spectrum in front of a 

t carbon fluting. - s 

e lecture the author here referred to the spectrum of o Ceti, as photo- 

by Prof Pickering for the Henry Draper Memorial, the slide having 

iy placed at his disposal by the Council of the Royal Astronomical 

iH the bright hydrogen lines in the violet and ultra-violet are shown 
photograph; with the exception of the one which is nearly coincident 
-The apparent absence of this line is in all probability due to the 
effect of the absorption-line of calcium. In this case, then, it 


fs that the calcium vapour is outside the hot hydrogen, and this there- 
: being given off by the meteorites at the time. 








| directions and according to the sketgh having its:red 





A continuation of this line of thought shows -us also 
that, when in these stars the spectrum is seen far into the 
blue, the luminosity really proceeds first from the carbon 
fluting, and in the hotter stars, from the hydrocarbon 
one in addition, which is still more refrangible. In the’ 
stars which have been examined so far, the dark parts of 
the spectrum, which at first sight appear due to absorption, 
are shown to be most likely caused by the gap in the 
radiation in that part of the spectrum where there i: 
continuous spectrum from the meteorites, an 
band of carbon. ye 

All the observations, it would appear, can be 
on the assumption of low temperature, l 


Notes on the Maps. 


Lalande 13412.—Both Vogel and Pickering -ħave 
observed the spectrum of this star and have measured 
the wave-lengths of the bright lines. Ee 

Vogel gives a sketch of the spectrum as well as alist. 
of wave-lengths. oe 

Vogel mentions a dark band at the blue end: 
spectrum, and gives the wave-length in his sketch as 
486 to 473. : ane 

Both observers measure the bright 486 hydrogen 
line. wees 

Vogel measures a bright line at 540, while Pic’ 
measure is §45; but Pickering in another star, / 
Oeltzen 17681, has measured this line at §40,.s0 t 
can be little doubt that is the correct wave-length. 

Vogel measures a line at 581, but this has not been 
noticed by Pickering. 

The bright part of the spectrum extending from 473 
towards the blue with its maximum at 468 is, I would 
suggest, the carbon band appearing beyond the continuous 
spectrum, the rest of the carbon being cut out:b: 
continuous spectrum, although 564 asserts itself 
brightening of the spectrum at that wave-length in V 
sketch, and by a rise in his light-curve. 

The line at 540 is the only line of manganese 
at the temperature of the bunsen burner, while 
measurement of Vogel is in all probability the 5 
the strongest line of iron visible at low temperat 

In this star therefore we have continuous, spe 
the meteorites, and carbon bands, one of them appe: 
beyond the continuous spectrum in the blue aga! 
band; bright lines of hydrogen, manganese, .and 
being superposed on both. There is no absorption of 
kind, the apparent dark band bging due to defe 
radiation. a rs 

Vogel’s results are given in the Pudlicationen’ de: 
Astrophysikalischen Observatoriums zu Potsdam, vol 
No. 14, p. 17. deg 

Pickering’s are published in. the Astronomisch 
Nachrichten, No. 2376; Science, No...413 and quote 
in Copernicus, vol. i. p. 140. ae 


2nd Cygnus.—B.D. + 35°, No. 4013.—Messrs. Wolf and ` 
Rayet, in 1867, first observed the spectrum of this star, 
and measured the positions of the bright lines. Micro- 
meter readings and reference lines are given by them | 
from which a wave-length curve has been constructed. 
The wave-lengths of the bright lines in the star thus 
ascertained are: 581 (y), 573 (8), 540 (8), and 470 (a) ; the 
relative intensities being shown by the Greek letters, = 

“ La ligne 8 est suivie d'un espace obscur; un autre 
espace trés-sombre précède a,” oe 

Vogel afterwards examined the spectrum, measured 


the positions and ascertained the wave-lengths. of the 


bright lines, drew a sketch of the spectrum as it appeared 
to him, and a curve showing the variation of intensity of 
the light throughout the spectrum. © ae : 
The@vave-lengths given by Vogel are 582 and 570, apd 
of a band with its-brightest part at 464, fading offgn bath 
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limit at 473. In the light curve Vogel not only shows the 
582 and 570 lines, but al-o bright lines in positions which 
by a curve have been found to correspond to wave-lengths 
540 and 636. Vogel indicates in his sketch a dark 
band extending from 486 to the bright band 473, and an 
apparent absorption on the blue side of the 570 line, this 
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absorption being ended at 564. These two bands agree 
in position with the dark spaces observed by Messrs, 
Wolf and Rayet. The bright band in the blue at 473 is 
most probably the carbon band appearing bright upon a 
faint continuous spectrum, this producing the apparent 
absorption from 486 to 473. If the bright carbon really 





Fic. 4.—Map showing the probable origin of the spectrum of Lalande 13412. 
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accounts for the appearance of a dark band between the 

bright 570 and 564 in this star, all the apparent absorp- 

. tion is explained as due to contrast of bright bands on a 
faigter continuous spectrum due to red-hot metcories. 

he Igie at 540 is the only line of manganese visible in 

the bunsen burnergand the 580 lne is the strongest low- 


Map showing the probable origin of the spectrum of Wolf andeRayet's 2nd star in Cy 





gnus. 


temperature iron line. The 570 line is most probably the 
green sodium line 569, the absence of the yellow sodium 
being explained by the half-and-half absorption and 
radiation mentioned in the discussion of the causes which 
mask and prevent the appearance of the lines in a 
spectrum, 
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The line at 626 ıs ın the red just at the end of the con- 
tinuous spectium, and as yet no origin has been found for 
it, although it has been observed asa bight line in the 
Limerick meteorite at the temperature of the oxyhydrogen 
blow-pipe 

This stat therefore gives a continuous spectium due to 
radiation from meteorites, and on this we get bright 
carbon (with one carbon band appearing separate in the 
blue), with bright lines of 1ron, manganese, sodium, and 
some as yet undeteimined substance giving a line at 636 
1n the oxyhydrogen blow-pipe 

Wolf and Rayet’s results are given in the Comptes 
rendus, vol lxv p 292 

Dr Vogels are from the Publicatzonen des Astrophy- 
stkaleschen Observatoriums zu Potsdam, vol iv No 14, 
p 19 

The above aie only given as examples of the seven 
bright-line stars explained in the lecture 


(To be continued ) 





THE ROYAL SOCIETY SELECTED 
CANDIDATES 


THE following fifteen candidates were selected on 

Thursday last by the Council of the Royal Society 
to be recommended for election into the Society The 
ballot will take place on June 7, at 4 pm We print 
«vith the name of each candidate the statement of his 
qualifications — 


THOMAS ANDREWS, FRSE, 


FCS, AssocMInstC FE Tronmaster and Metallugist 

Awarded by the Institution of Civil Engineers, for original 
metallurgical and physical 1eseaiches, a Telford Medal and a 
Telfoid Piemium, Session 1884, again a Telford Piemium, 
Session 1885 and another Telford Premium, Session 1886 

Author of the following eighteen papers —In Pioc Roy Soc 

Lond (four papers), ‘‘ Electromotive Force from difference of 
Salinity ın Tidal Streams,” ‘*‘ Action of Tidal Streams on 
Metals during diffusion of Salt and Fiesh Water,” ‘‘ Reversals 
of Electromotive Force between Metals of High Temperatures 
in Fused Salts,” ‘‘Obseiyations on Pure Ice and Snow” (a 
determination of then 1elative conductivity fo. heat, and the 
great contraction of ice at extremely low temperatures, &c), 
Trans and Proc Roy Soc Edin (four papers), ‘‘On 
Relative Electro chemical Positions of lion, Steels, and Metals 
in Sea Water,” ‘‘Appaient Lines of Force on passing a 
Current thiough Watei,” “Resistance of Fused Halogen 
Salts,” ‘‘ Elgctromotive Force between Metals at High Tem- 
perat@res” , Pioc Inst Civ Eng (four papeis), ‘‘ On Galvanic 
Action between Metals long exposed in Sea Watei,” ‘‘Cor- 
rosion of Metals long exposed ın Sea Water” Author of an 
investigation on ‘‘ Effects of Tempetatuie on Strength of 
Railway Axles,” Part I , II, and II , conducted by the author 
at a cost of neaily £800, to determine on a laige scale the 
iesistance of metals to a sudden concussion at vaiyıng tempera- 
tues down to zero F Author also of papers ‘‘ On Vanrations 
of Composition of River Waters” (Chem Soc, 1875), and 
“On Curious Concretion Balls from Colliery Mineral Waters ” 
(Brit Assoc Rep , Chemical Section, 1879), and “On Strength 
of Wrought Iron Railway Aales ’(Tians Soc Eng, 1879, a 
premium of books awarded foi this paper) At present engaged 
ona esearch ‘On some Novel Magneto-Chemical Effects on 
Magnetizing Jon,” and ‘“ On the Construction of Thon, Steels, 
and Cast Metals at Low Temperatures, — a8 F >’ and “‘ On the 
Viscosity of Pure Ice at- 50° F , &c” j 


JAMES THOMSON BOTTOMLEY, MA, 


Demonstjato, of Experimental Physics ın the Univetsity of 
Glasgow After being several years with Di Andrews ın ' 
Belfast, as pupil, and as assistant afterwards, he acted as | 
Demonstrator in Chemistry in King’s College, London, under 
Dr A Muller, and subsequently as Demonstrator andl 
Lecturer in Natmal Science, under Piof W G Adams, tll 
1870, when he came to his piesert post m the University of 
Glasgow 


Author of ‘‘ Dynamics,” for the Science and Art | 


Department, ‘‘ITydrostatics,” ditto, ‘‘ Mathematical Tables 
fo. Physical Calculations ,” Essay on the Progress of Science 
since 1833 (‘f Conveisitions Lexicon”), all the aiticles on 
Electiicity and Magnetism m Monon’s ‘ Dictionary of Science ” 
Also of many scientific aiticles describing his own experimental 
reseaiches, including ‘‘ Thermal Conductivity of Water” (Phil 
Tians , 1881), ‘‘ Permanent Temperature of Conductois, &c ” 
(Pioc Roy Soc Edin}, &c 


CHARLES VERNON Boys, 


ARSM Demonstiatoi of Physics, Normal School of Science 
and Royal School of Mines Author and joint-author of the 
following —‘‘ Magneto Electric Induction” (Pioc Phys Soc, 
1879 and 1880) , “ An integrating Machine” (Pros Phys Soc, 
1881), “ Integrating and other Apparatus for the Measurement 
of Mechanical and Elecaical Forces” (Proc Phys Soc , 1882), 
“ Apparatus for Cale‘lating Efficiency’ (Proc Phys Soc, 
1882), ‘*Measuiement of Curvature and Refractive Index” 
(Proc Phys Soc, 1882), ‘‘ Vibrating Electric Mete: ” (Proc 
Roy Inst 1883), “Xew Driving Gear” (Soc Art Lect, 
1884) , and othe: papers 


ARTHUR HERBERT CHURCH. M A (Oxon), 


FCS,FIC_ Professori of Chemistry in the Royal Academy 
of Arts Sometime Pio’esso. of Chemisty in the Royal 
Agricultural College, Cirencester Researches ın Animal, 
Vegetable, and Mineral Chemuistiy, eg Turacın, an animal 
pigment containing conper (Phil Frans, 1869), Colein, the 
pigment of Coleus Ie schaffeltet (Joun Chem Soc, 1877), 
Aluminium in certam Ciyptogams (Chemical News, 1874), 
Vegetable Albintsm (Journ Chem Soc, 1879, 1880, 1886, 
Pts I-III), New Mineial Species, Churchite, Tavistochite, 
Bayldonite (zd:d , 1865), Namaqualite (2dzd , 1870), Analysis 
of Mineral Phosphates and Arseniates (2d:2 , 1868, 1870, 1873, 
1875, &c , Pioc Roy Lush Acad , 1882), &c 


ALFRED GEORGE GREENHILL, MA, 


Piofesso. of Mathema.ics for the Advanced Class of Autillery 
Officers at Woolwxh Was Second Wiangler and bracketed 
Smith’s Prizeman in 1870 Has been Moderator and Examiner 
for the Mathematical Tripos, University of Cambuidge, in 
1875, 77, 778, ’81, 83, 784 Author of ‘‘ Differential and In- 
tegial Calculus” (1886), Article on Hydiomechanics ın the 
“ Encyclogædia Buitannica ” Also of the following papers, in 
the Proceedings of the Royal Artillery Institute —‘‘ Rotation 
requned for Stability of Elongated Projectiles” (vol x), 
“ Motion in Resistirg Medium” (zdrd ) , ‘‘ Trajectory for Cubic 
Law of Resistance” (vol xiv), ‘Reduction of Bashfoith’s 
Experiments” (vol av), ‘‘ Stacci’s Method for solving Ballistic 
Problems” (vol xiv) In the Jow nal de Playsique —‘ Sur le 
Magnetisme mdwt d'un Ellipsoide creax” (1881) Ameruan 
Journal of Mathematics —“ Wave Mgtion in Hydrodynamics ” 
(vol a) In the Æwgineei —‘‘Screw-propelle: Efficiency” 
(1886) In the Qua teriy Journal of Mathematics —‘‘ Precession 
and Nutation ’ (vol xiv), “ Plane Vortex Motion” (vol xv), 
“Motion of Top” (zézd), ‘Motion of Water in Rotating 
Parallelopiped” (zdzd), ‘Fluid Motion between Confocal 
Ellipsoids” (vol avi, ‘ Solution by Elliptic Functions of 
Problems ın Heat and Electiicity” (vol xvi), ‘‘ Functional 
Images ın Cartesians” (vol xvi), ‘‘Complex Multiplication 
of Elhptic Functions” (vol xxu ), and others In Messenger 
of Mathematws —“‘Flud Motion” (vols vin -x), ‘Lord 
Rayleigh’s Theory of Tennis Ball” (vol 1x ) , “ Period Equation 
of Lateial Vibrations” (vol xvi), ‘‘Sumnei lines on Meicator’s 
Chart” (:ded) , ‘Solution of Cubic and Quaitic” (vol xvu ) 
In the Proceedings of the Cambiidge Philosophical Society — 
“Rotation of Liqmd Lihpsoid” (vols im, iv), ‘*Gieen’s 
Function for Rectangular Patallelopiped ” (vol ut), ‘‘ Integrals 
expressed by Inverse | lliptic Functions (242d), ‘‘ Conjugate 
Functions of Caitesians” (vol ıv ), ‘Greatest Height a Iree 
can grow” (zġ:d ) , ‘‘ Complex Multiplication of Elliptic Func- 
tions” (vols iv, v) In Proceedings Inst tution Mechanical 
Engineers —‘‘ Stabiliy of Shafting” (1883) . 


LILUT -GENERAL SIR WILLIAM FRANCIS DRUMMOND 
Jervors, RE,GCMG, 
Gover®r and Commande: in Chief of New Zealand Distin- 


guished as a Military Engineer From 1841 to ma epployed 
in South Africa, durmg whigh ume he erected important milta y 
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works, and added laigely to the topographical knowledge of 
that part of the world, discovering the true feature of the 
Quathlamba Mountains, and making a minute topographical 
survey of Kaffraria , his map, published by E Stanford, being 
a wonderful delineation of most difficult and rugged country For 
nearly twenty years, from 1856 to 1875, employed ın the design- 
ing and execution of the fortifications of the Empire at a most 
critical period, when, owing to the introduction of iron armour, 
acomplete revolution took place in matters relating to ships, forts, 
and artillery Was a member of the Scientific Commission 
(1861-62, &c ) appointed to investigate the subject of the ap- 
plication of 1ron armour to ships and forts Governor of Strai’s 
Settlements, 1875-77 In 1877 selected to advise the Govern- 
ments of Australia on the defence of their principal harbours 
His recommendations have been adopted and carried out In 
1877 appointed Governor of South Australa, and in that 
capacity, as also in that of Governor of New Zealand (since 1882), 
has promoted the progress of Science in various ways 


CHARLES LAPWORTH, 


Professor of Geology m the Mason Science College, Bummgham , 
Hon LLD (St Andr) Most important contributions to the 
right understanding of the stratigraphy of the North-West 
Highlands and the Southern Uplands of Scotland, and_mvesti- 
gations of the Paleozoic and other strata, as published ın his 
papers on “The Moffat Series,” “The Girvan Succession,” 
“The Stratigraphy and Metamorphism of the Duness and 
Enboll District,” the ‘‘Secret of the Highlands,” the ‘‘ Close 
of the Highland Controversy,” ‘‘ Discovery of the Cambuan 
Rocks in the Neighbourhood of Birmmgham,” and on ‘‘ The 
Classification of the Lower Palwozoie Rocks,” &c ,—papers 
published between 1878 and 1887 inthe Quart Jomn Geol Soc, 
and the Geol Afag Also for his Paleontological work, es- 
pecially among the Rhabdophora, mamly published in six 
papers between 1873 and 1887 Recipient of the Murchison 
and of the Lyell Funds, and of the Bigsby Medal of the 
Geological Society 


T JEFFREY PARKER, 


Professor of Biology Author of the Memons enumerated below 
Distinguished as a Comparative Anatomist and as a Teacher 
Has introduced an important new method of preserving the 
skeletons of cartilaginous fishes for museum purposes, and has 
rendered service to the cause of Science in the Colonfes by his 
creation of the Otago Museum, and by his popular lectures and 
addresses He has published thirty-three original papers on 
Biological subjects ın the Proceedings and Transactions of 
various Societies—Royal, Zoological, Royal Microscopical, &c 
Amongst fhese may be mentioned the following, vız —‘*On 
the Stomach of the Fresh-water Cray-fish,” ‘‘On the Stndu- 
lating Organ of Palinurus vulgares,” ‘On the Intestinal Spiral 
Valve ın the Genus Rasa,” “On the Histology of Hydra 
Jusca,” ‘On the Venous System of the Skate,” ‘On the 
Osteology of Regalecus argenteus,” ‘On the Blood-vessels of 
Mustelus antarcticus,” &e 


JOHN HENRY POYNTING, MA, BSc 


Professor of Physics in the Mason College, Birmingham 
Author of the following papers — “‘ On a Method of Using the 
Balance with great Delicacy” (Pioc Roy Soc, vol xxvin), 
“On the Graduation of the Sonometer” (P42/ Mag, 1880), 
‘On a Simple Form of Saccharimetei” (2d2d¢, 1880), ‘On 
Change of State Solid-Liquid” (2d¢d, 1881) , “On the Con- 
nection between Electric Current and the Electricard Magnetic 
Inductions in the surrounding Field” (Proc Roy Soc, vol 
xxxvil), ‘On the Transfer of Energy ın the Electro magnetic 
Field” (Phil Trans , 1884, Part II ) 


j WILLIAM RAMSAY, 


PhD (Tub) FCS,FIC Professor of Chemistry, Uni- 
versity College, London President of the Burstol Society of 
Naturalists, and of the Bnstol Section of the Society of 
Chemical Industry Distinguished as a Chemist, and especially 
for his researches m Chemical Physics Author of the following 
papers *—‘‘ Orthotoluic Acid and its Derivatives” (Lzebzg’s 
Annalen, 1872), “ Picoline and its Derivatives” (Phila Mag , 
186-78) , ‘The Oxidation Products of Qunme ane allied 
Alkaloi@s” (Journ Chem Soc , 1878-79) , “ Specific Volumes ” 
(2b¢d , 1879-81) , “The Volatilization of Solids” (Phil Trans , 


= 


Pt I, 1884), “The Vapour Pressures of Solids and Liquids” 
(Phil Trans, Pt II, 1884), ‘‘A Study of the Thermat 
Properties of Alcohol ” (Proc Roy. Soc , vol xxxvu,, p 329), 
** On Evaporation and Dissociation” (Preliminary Notice, Rep. 
Brit Assoc , 1884) 


THOMAS PRIDGIN TEALE, M A (Oxon), 


FRCS, 1857 Surgeon to the Leeds General Infirmary. 
Late Lecturer on Surgery, Leeds School of Medicine Member 
of the General Medical Council. Eminent as a Sanitary Re- 
former, and Surgeon and Ophthalmologist Author of—(a) 
various Papers and Lectures bearing upon Public Health and 
Sanitary Reforms, among which are —(1) ‘‘ Dangers to Health 
in our own Houses,” a Lecture at the Leeds Lit and Phil Soc, 
1877, (2) ‘‘ Dangers to Health a Pictorial Guide to Domestic 
Sanitary Defects,” 4th ed , 1883 (also in French and German) ; 
(3) “ Economy of Coal in House Fires,” 1882 , (4) ‘‘ Address on 
Health” (dealing with the effects of Modern Educational Systems 
upon Health), delivered as President of the Health Section of 
the Soctal Science Congress at Huddersfield, 1883 (4) Papeis 
of value ın Surgery and Ophthalmology, extending fiom 1850 to 
1885—(1) “On the Treatment of Lachrymal Obstructions, with 
suggestions to use Bulbed Probes” (Med Times and Gaz , 1860) ; 
(2) “On the Relief of Symblepharon by the Transplantation of 
Conyunctiva” (Ophth Hosp Rep, vol i, and Report of the 
International Ophthalmic Congress in London, 1872) , (3) ‘On 
Extraction of Soft Cataract by Suction” (Ophth Hosp Rep, 
vol 1v), (4) “ The Relative Value of Atropme and Mercury ın 
Acute Irtis”? (2d2@, vol v ), (5) ‘‘Enucleation of Neevus” 
(lrans Med and Chn Soc, 1867) , (6) ‘‘On Atrophy induced 
by Cicatrix” (Bri¢ Med Journ , 1867) , (7) “On the Stimulation , 
of Hip Disease by Suppuration of the Bursa over the Trochanter 
major” (Clin Essay, No 2, Lancet, 1870), (8) ‘‘ Ovariotomy 
durmg Acute Inflammation of the Cyst” (Zamcet, 1873), (9) 
‘Ovariotomy in extremis” (Clin Essay, No 4, Lancet, 1874), 
(10) " Exploration of the Abdomen in cases of Obstruction of 
the Bowel” (Clin Essay, No 5, Lancet, 1875), (11) ‘On the 
Treatment of Vesical Irritability and Incontinence in the Female, 
by Dilatation of the Neck of the Bladder” (Clin Essay, No 6, 
Lancet, 1875) , (12) ‘The Surgery of Scrofulous Glands” (Med. 
Times and Gazette, 1885) 


WILLIAM TOPLEY, 


FGS, AssocInstC E Student of the Royal School of 
Mines, 1858-61 For twenty yeais engaged in the Geological 
Survey , and has mapped parts of Kent, Surrey, Durham, North- 
umberland, &c , with illustrative sections and memoirs Author 
of a general Memoir on the Geology of the Weald of Kent and 
Sussex Author of various papers in Quart Journ Geol Soc , 
of a paper on the Relation of Geology to Agriculture, in Journ 

Roy Agric Soc , and on the Channel Tunnel, in Quart Jouin., 
See Assisted Dr Buchanan ina Report to the Privy Council 
Medical Officer, on the Distribution of Phthisis af affected by 
dampness of soil Secretary (1872-81) of the Geol Section of 
Brt Assoc Member for England of the Committee for 
preparing an International Geological Map of Europe Editor 
of the Geological Record President, Geologists’ Association 

Author of Report on “The National Geological Smveys of 
Europe” (Brit Assoc , 1884) 


HENRY TRIMEN, MB (Lond), 


FLS Director of the Royal Botanic Gardens, Ceylon De 
voted to the study of Botany, systematic, descriptive, economic, 
geographical, and historical Editor of the /ouwsna: of 
Botany, 1872-79 Author (m conjunction with Mr W T 
Thiselton Dyer, F R S ) of “Flora of Middlesex” (1869), of 
the Botanical portion of Bentley and Trmen’s ‘‘ Medicinal 
Plants” (1875-80) , gad of more than sixty papers on botanical 
subjects, including»—‘‘ Descriptions and Critical Observations 
on the Successtve Additions to the British Flora” (Journ of 
Bot, 1866-79), ‘*The Juncacee of Portugal” (2d:d., 1872) , 
t“ Spenceria, a new genus of Rosacea” (tbid , 1879) , “* Phyllora 
chis, anew genus of Graminee” (ibid ) , “Notes on Oudneya 
and Boca” (Linn Soc Journ, 1877-79), ‘‘ Systematic Cata- 
logue of the Phanerogams and Ferns of Ceylon” (Journ. Asiat. 
Soc Ceylon, 1885), ‘‘Notes on the Flora of Ceylon, with 
Descriptions of many new species” (Journ of Bot , 1885) ;° 
t‘ Hermann’s Ceylon Herbarium and Linneus’s ‘Flora Zey- 
lonica,’”’ being a critical exammation of the plants of Hermann 
described by Linnzus (Linn Soc Journ , 1887); ‘*Report to 
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the Madras Government on the Cmchona Plantations of that 
Presidency ” (1883) , “‘ Annual Reports of the Botanic Gardens, 
Ceylon ” (1880-85) 


HENRY MARSHALL WARD, MA, 


FLS Fellow of Chnst’s College, Cambiidge Professor of 
Botany, Royal Indian Engineering College, Coopers Hull 
(Forestry Branch.) Dustinguished fo. his researches ın Histo- 
logical and Cryptogamic Botany Appointed by the Secretary 
of State for the Colonies to visit Ceylon, 1879-81, to investigate 
the Coffee-Leaf Disease Has published numerous researches, 
of which the following are the more important —“ On the 
Embryo-sac and Development of Gywenodenia conopsea” (Quart 
Journ Micros Sct, 1880, pls 3), “A Contribution to our 
knowledge of the Embryo-sac ın Angiosperms” (!ourn Linn 
Soc , 1880, pls 9), First, second, and third Reports on the 
Coffee-Leaf Disease, Ceylon, 1880-81 (47d), ‘‘ Researches on 
the Morphology and Life-history of a tropical Pyrenomycctous 
Fungus (Asterina) ” (Quart Journ Alicros Sct, 1882, pls 2), 
‘Observations on the genus Pythuent” (Quart Journ Alicios 
Sc, 1884, pls 3), “On the Structure, Development, and 
Life-history of a tropical Epiphyllous Lichen (Sérigula com- 
planata)” (Trans Linn Soc , 1883, pls 4), ‘‘ On the Morpho 
logy and the Development of the Perithecium of Afelola, a 
genus of tropical Epiphyllous Fungi” (Phil Trans , 1883, Pls 
3), “On the Structure and Life-history of Entyloma Ranun- 
cu.” (Phil Trans 1887, pls 4), ‘‘On some points in the 
Iiistology and Physiology of the Fiuits and Seed’ of the genus 
Rhamnus” (Annals of Botany, 1887, pls 2) Translator of 
‘Lectures on the Physiology of Plants,” by Julius von Sachs 
(Clarendon Press, 1887) 


WILLIAM HENRY WHITE, 


Assistant Controller and Director of Naval Construction Charged 
with principal responsibility fo. design and constuction of all 
ships of the Royal Navy Author of a ‘Manual of Naval 
Architecture,” adopted as a Teat-book in the Royal Naval 
College, issued to the Royal Navy, translated into German and 
Italian, and officially issued to both fleets Author of numerous 
papers on the science and practice of Shipbuilding, most of these 
being published in the Transactions of the Inst of Naval 
Architects, of which he is a Member of Council In these 
papers there ıs a large amount of original scientific work, 
notably m ‘‘ Calculations for the Stability of Ships,” 871 
(written jointly with Mr M John), The Geometry of Meta- 
centric Diagrams,” 1878, “The Rolling of Sailing Ships,” 
1881 , ‘The Course of Study at the Roy Nav College,” 1877 
Engaged ın extensive theoretical investigations and experi- 
ments on the Structural Strength of Ships, and the Strains to 
which they are subjected at sea Many of the results published 
in the ‘‘ Manual of Naval Architecture” and Trans Inst Nav 
Architecte Has had much to do with the extension of system- 
at® observations of rolling, pitching, and general behaviour of 
H M ships at sea, from which much good has resulted to Ship 
design, and valuable additions have been made to trustworthy 
information on Ocean Waves Ha» also been able to render 
good service to the general extension of scientific methods of 
observing and analyzing the steam trials and turning trials of 
HM ships Was closely associated for some years with the 
late Mr Froude, and with the practical development in the 
designs of H M ships of the principles deduced from model 
experiments origmated and conducted by Mr Froude, which 
experiments are now superintended by the late Mr Froude’s 
son, Mr R G Froude Is the designer of some of the swiftest 
ships afloat, both armoured and unarmoured, in which designs 
wide departures were made from previous practice Is a 
member of the Inst Civ Eng , of the Council of the Inst 
Naval Architects, Hon Mem of tH®Ņ E Coast Inst of 
Engineers and Shipbuilders, Member of the Roy Unit Serv 
Inst Has diploma as Fellow of the Royal School of Naval 
Architecture (highest class) Professor of Naval Architecture at 
Sri aa 1871-73, and at Royal Naval College, 
1873-81 


THE ISLANDS OF VULCANO AND STROMBOLI 
IN the spring of last year, accompanied by my friend 

Signor Gaetano Platama, I passed a month in a 
geological ramble through the Æolan Islands In con- 
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sequence of such a short stay, no observations were carnied 
out with sufficient detail and accuracy to be worthy of 
publishing, especially after the many important observa- 
tions that we already possess from Spallanzam to Judd 
Unfortunately, the isolated position of the group, and the 
absence of any sufficiently qualified Jocal observer, render 
it impossible to have continuous records of the vulcano- 
logical and seismological phenomena of the islands, m 
fact, what little 1s known has come from the few scientific 
travellers who from time to time visit this out-of-the-way 
locality Itıs for that reason, therefore, that the following 
notes have been written, in the hope of saving a few of 
the linksin the broken chain of the record of the two active 
volcanoes of Stromboli and Vulcano 

We arrived at Vulcano on May 24, 1887, and left the 
island on May 28 The erruption that had occurred 
during February and two followmg months of 1886 
had drilled out the bottom of the crater, so that the 
lower half of the path (on the west side) leading down 
to the bottom of the crater had been removed, and 
its lower end terminated abruptly in a chff sheer down 
to the crater bottom In consequence we were unable to 
descend, but we could on two days get a good view of the 
crater bottom Much hissing and blowing off of steam 
was going on fiom the fissures of the flooi of the crater, 
which was covered by a layer of purplish-gray ash 
washed down from the sloping sides The edges of the 
fissures ın the bottom and lower part of the crater sides 
were covered by a yellow crust of what was no doubt 
sulphur, boric acid, &c 

On the somewhat flattened ridge forming the northern 
lip of the crater, and not very far fiom the head of the 
celebrated obsidian lava stream, was a very large fumarole 
emitting a strong and large jet of steam under pressure, 
having about the sıze and force of that of the occa grande 
of the Solfatara With our sticks we removed some of 
the stones choking the hole, which on their cooler parts 
were covered with deposits of sulphurand realgar When 
this was exposed to the fulljet of steam, the minerals were 
melted, and blown away or over the surface of the blocks, 
forming a kind of reddish varnish or patina, whilst a rain 
of drops was thrown into the air, so that our clothes and 
hats were bespattered with beads of a variable mixture of 
sulphur and realgar To the east side, where are dis- 
tinguishable three crater rings, a considerablg number of 
fumaroles exist, depositing chiefly sulphur, but also boric 
acid where hottest Mr Narhan,a resident in the island, 
says that not since the 1886 eruption “has the crater 
entered into its former quiescent condition ” 

On the upper portion of the northern slopes of the 
cone, to the east of the obsidian stream, all the giound 1s 
fumarolic, and choked with sulphur, where that mineral 1s 
extensively quarried 

Vulcanello seems on the verge of eatinction, it being 
possible to find only shghtly warm exhalations of watery 
vapour ın a few fissures 

During the days we were at Vulcano we noticed that 
the apparent quantity of vapour emitted had a very 
marked relationship to the moisture of the atmosphere, 
and therefore, indirectly, to the winds The same we also 
observed to be the case at Vulcano as we saw it from time 
to time during our stay on the Island of Lipari 

June 1, 2,and 3 were spent at Stromboh. In ascending 
the volcano, we, on leaving the town, skirted the northern 
coast of the island, and after passing the Punta Labronzo 
commenced the ascent, gradually approaching the north- 
east limit of the Sciarra It 1s a track that passeg chiefly 
over hard rock, and to be strongly recommended in pre- 
ference to any other paths, which are mostly over loose 
materials Skirting the crater, one walks along the ridge 
of the mountain which overhangs and partly hides the 
crater, we commenced to descend a little on the soutlaside 
of the volcanic mouth, until we arrived at a @mall pin- 
nacle of rock, wher@ a good view* of the crater was 





(J e 
® 
I4 NATURE [May 3, 1888 
obtainable Here, under very great difficulties, from the | Strombol,” Att: della Soc Ital di Sc Nat vol xxiv, 


looseness of the ground of about two square metres upon 
which we stood, an attempt was made to take two instant- 
aneous photographs of the crate: as we looked down into 
it Unfortunately, both of these w ere useless, as we foresaw, 
fiom the vapour blowing towards us 

The ciater was very quiet, only throwing out a very 
few fragments of pasty lava cake, with about four or five 
explosions during the four hours we 1emained near by 
There were other eaplosions, but too weak to eject any- 
thing I descended to the ciate: edge, put could not 
remain long, on account of the heat of the ground and the 
acid fumes, which seemed to be ın gieat part composed of 
HCl with a good dash of SO, 

On returning from the crate: edge and descending a 
little lower on the south-west of the Sciarra, a good view 
is obtainable of that slope and the crater Here two 
successful photographs were taken, which snow very well 
the crate: with its relative position to the summit of the 
mountain and to the Sciarra On the following day the 
tour of the island was made in a boat, and, as only a 
few stones were being ejected, we were able: to land on 
the narrow ledge or beach at the foot of the Sciarra 
Two successful photographs were taken fiom the Scogho 
de: Cavassi, fiom which a fine view 1s obtainable of the 
Sciarra and the crater 

During our residence on the island, and our stay at 
Salina and Panaria, we always noticed that the amount 
of visible vapour issuing was in direct proportion to the 
humidity of the atmosphere On account of the great 
quietness of the volcano, 1t was impossible to form any 
judgment as to whether there was any relation of increased 
or diminished activity to the barometiic pressure, and so, 
induectly, to the winds 

Since leaving the island, correspondence has been kept 
up between Signor Giuseppe Rende, the post and 
telegraph master, an 1 myself The following information 
I have been able to glean fiom that gentleman’s letters 
From June to November 1887 the volcano remained 1n its 
normal state On November 18, a moderate eruption 
(eruzione mediocre), and the wind blowing from the west, 
a shower of scoria (? fragments) (arzde rete), fell amongst 
the vines near the village This was accompanied by 
explosions (0¢¢z), which, ıt appears, considerably frightened 
the people Later, the scora (fvmmzce) fell into the sea, 
which it c@vered as far as the eye could see Un- 
fortunately, Signor*Rende did not preserve any of the 
eyectamenta, but, judging from what one sees composing 
1ecent deposits of the island, the material was a pumtceous 
scoria, or a light scoria, as ıt appeais to have floated on 
the sea 

In answer to further inquities, Signo. G Rende tells 
me that the floating scoria extended eastwards as far 
as the eye could reach No lava appeared, but a small 
mouth opened at the edge of the crater, but in a very few 
days disappeared He then goes on to say — 

“I diaw your attention in this letter to a very remark- 
able fact On the 25th of last February (z e 1888), at 4 21 
pm, occurred two httle shocks of earthquake of z7- 
dulatory character, followed by a szésulfory one, so that 
we thought it would be the end of the world for us 
Never had a sudsu/tory earthquake been felt It split 
various houses, overturned walls, and made earth-banks 
slp Those who had their eyes fixed on the mountain 
seemed to see the summit of it fall over from south to 
north People who were working amongst the vines fell 
on their faces Novictims Neither Panaria, Lipari, nor 
the other islands noticed the shock The volcano (ze 
Stromboli) was in no way affected (zon Jece mossa 
alcuna)” 

Prof Mercalli has collected togethe: what is known 
of the history of Vulcano and Stromboli He elso 
published gccounts of the state of these valcanoes during 
the years 1882-86 inqusive (““ Natuya delle eruzione dello 


“Notizie sullo stato attuale de: vulcani attivi Italiani,” 
zbid vol xxvn , “ La fossa di Vulcano e lo Stromboli dal 
1884 al 1886,” zézd vol xxix) 

The eruption of November 18, 1887, 1s cunously near 
the date of November 17, 1882, when one of the strongest 
modein eruptions of Stromboli: occurred, and when five 
lateral mouths opened on the Sciaria about r00 metres 
below the crater edge, but without the ejection of a lava 
stream As on one or two other occasions, the last erup- 
tion eatensively covered the sea with scoria, a fact of 
no small importance when we take into consideration that 
Stromboli 1s a very basic volcano, in a umique state of 
chronic activity, and 1s yet able to pioduce scoria or 
pumiceous scoria, sufficiently vesicular to float on the sea, 
and so be transported to gieat distances 

With regard to the position of lateral eruptions of this 
mountain, the only situation ın which dykes are visible 1s 
on the north-west side and near the Sciarra, where a con- 
siderable number are to be seen One of these 1s visible 
1n section near La Serra, showing 1t continuous witha lava 
flow that oozed from it only a few metres above sea-level, 
indicating that not very long since a lateral eruption gave 
1ise to a lava stream, another, close to the crater, stands 
out as a great wall at right angles to the present eruptive 
axis of Stromboli, and certainly must have been formed 
when the crater was at a very much higher level No less 
than three dykes at Stromboli are ollow ones, with then 
tnterspace filled in from above by loose mateiials, show- 
ing that they must also have been drained below piesent 
sea-level, as they reach—as hollow dykes—down to the 
beach I believe I was the first to draw attention to this 
peculiar variety of dyke, ın describing the eruption of 
Vesuvius of May 2, 1885, where ıt was possible to watch 
the process of formation (“L’Eruzione del Vesuvio nel 
2 Maggio, 1885," Ann d Accad O Costa ad’Asp Natu- 
ralistz, Era 3, vol 1 , and “ Lo Spettatore del Vesuvio,” 
Napoli, 1887) These hollow dykes of Stromboli may be 
seen at La Seira, the northern limit of La Sciarra, and at 
Punta Labronzo I expected them to be rare, as there 1s 
no mention of them made in any literature known to 
me,” but as it 1s also well shown near the Punta del 
Corno, at Vulcano, it can hardly be the case 

In conclusion, I take this opportunity of thanking 
Signor Nahan, of Vulcano, and Signo: Rende for their 
past kindness, and for the promise of futher notes on 
these two isolated, neglected, but interesting volcanoes 


H J JOHNSTON Lavis 
e 





HEAD GROIVTH IN STUDENTS AT THE 
UNIVERSITY OF CAMBRIDGE! 


IN the memoir read by Dr Venn, on April 24, at the 

Anthropological Institute, upon the measurements 
made, during the last three years, of the students of Cam- 
bridge, one column 1s assigned to what he terms “ Head 
Products,” and which may fairly be interpreted as “ Relative 
Brain Volumes” The entries ın it are obtained by multi- 
plying together the maximum length and breadth of the 
head and its height above #specified plane The product 
of the three determing$ the contents of a rectangular box 
that would just mnclude the portion of the head referred to 
The capacity of this box would be only 1udely propor- 
tionate to that of the skull in individual cases, but ought 
to be closely proportionate ın the average of many cases 
The relation they bear to one another affords, as it seems 
to me, a trustworthy basis for the followimg discussion, 
especially as all the measurements were made not only on 
a uniform plan, but by the same operator 


* Read at the Anthropological Institute, on April 24, by Francis Galton, 
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It will be convenient to reproduce Dr. Venn’s figures in 
a separate table, neglecting the second decimal :— 


Head Products. 





Number of 
measures, 


229°! 
235'1 
240°2 
240'0 
2350 


52 
| 102 
| 79 
66 
23 





The figures in the table are thrown into diagrams in 
Figs. I., II., and IlI., in which curves are also drawn to 
interpret what seems to be their significance. The great 
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irregularity in Fig. I1., corresponding to the age of twenty- 
four, may be fairly ascribed to the smallness of observa- 
tions, only thirteen in number, on which it is founded. 
The three resultant curves are shown by themselves in 
Fig. IV., where they can be easily compared. It will then 
be seen that the A and C curves are markedly different, 
and that the B curve is intermediate. Accepting these 
curves as a true statement of the case—and they are 
beyond doubt an approximately true statement—we find 
that a “high honour” man possesses at the age of nine- 
teen a distinctly larger brain than a “ poll” man in the 
proportion of 241 to 230°5, or one that is almost 5 
per cent. larger. By the end of his College career, the 
brain of the “ high honour” man has increased from 241 
to 249; that is by 3 per cent. of its size, while the brain 
of the “poll” man has increased from 230°5 to 244°5, or 
6 per cent. 

Four conclusions follow from all this :— 

(1) Although it is pretty well ascertained that in the 
masses of the population the brain ceases to grow after 


| the age of nineteen, or even earlier, it is by no means so 
| with University students. 





(2) That men who obtain high honours have had con- 
siderably larger brains than others at the age of nineteen, 
(3) That they have larger brains than others, but not to 


Length x Breadth x Height of Head, in inches, of Cambridge University Men at different Ages (from Dr. Venn's Tabes), 


A, First Class Men; B, Honour Men, not First Class; C, Poll Men, 


thé same extent, at the age of twenty-five; in fact their 
oy gag is by that time diminished to one-half of 
wat it Was. 


(4) Consequently “high honour” men are presumably, 
q y p 


. 
| breadth of the cornea being 13 mm.). A reflection of 
the flash is seen on the cornea. 
| This kind of photography may prove a new and 
| valuable method for many other branches of scientific 


as a class, both more precocious and more gifted through- | 


out than others. We must therefore look upon eminent 
University success as a fortunate combination of these 
two helpful conditions. 


PHOTOGRAPH OF THE EVE BY FLASH OF 
MAGNESIUM, 


HE effect of complete obscurity on the normal pupil 
discharges, which allowed of Ao measurements. 


has hitherto been seen only by the light of electric | 


MM. Miethe and Gaedicke, byS&eir*invention of the | 
well-known explosive magnesium mixture, have furnished | 


us with a simpler method. A photograph of the eye can 

be taken in a perfectly dark room, showing the pupil 

fully dilated, as its reaction does not begin until after 
sure. 

Mr. Miethe, astronomer at the Potsdam Observatory, 
himself at = suggestion undertook to execute the accom- 
panying pl pooner? of a normal eye, life-size, after a 
—s of an hour's rest in a carefully darkened room, 
pupil was found to measure 10 mm. horizontally (the 


research, but it is of especial utility to ophthalmology, as 
the eye, by its mobility and sensitiveness, has hitherto 
beea a most difficult subject for the camera. f: 


CLAUDE DU Bors-RIWMONP, 
o 








‘HE Council of the British Assidiation has nominated: Prof, 4 


ower for the Presidency of the meeting-to be held next year 


HE annual conversazione of the Royal Society will be held 
Wednesday, May 9. 

Touncil..of the Marine Biological Association has 

Mr, Gilbert C. Bourne, M.A., F.L.S., Fellow of 

College, Oxford, to be Director and Secretary of the Ply- 

outh Laboratory. Mr. Bourne began the study of biology 
nder Dr. P. Herbert Carpenter at Eton College, and in 1881 
obtained:an exhibition in natural science at New College. After 
ig under Prof. Moseley at Oxford and Prof. Aug. Weis 

nat Freiburg in Baden, Mr. Bourne was placed in the first 
class in the honour school of natural science at Oxford in 1885. 
Immediately after taking his degree he proceeded to Diego 


ology forthe last two years. In October last Mr. Bourne 
was elected to an open Fellowship at New College. 


ON the evening of April 5, about one hundred and fifty persons 
erested in science met in the hall of the Columbian University, 
hington, to pay a tribute to the memory of Asa Gray. 
of. Langley, Secretary of the Smithsonian Institution, 
ed, and addresses were delivered by Prof. Chickering, 
Vasey, Prof. L. F, Ward, and Dr. C. V, Riley. 


-sixty-first meeting of the German Association of Natural- 

take place at Cologne from the 18th to the 23rd of 

September next. Prof. Bardenheuer and the chemist Th. Kyll 

¢ the secretaries. The subjects to be considered will be 
ded into thirty sections. 

‘Tue following sums for the furtherance of scientific studies 

have been presented by the Academy of Sciences at Berlin: 


“4500 marks (£75,) to Dr. Goldstein (Berlin), a physicist®; 2000 | 


ks (4100) to Dr. Fabricius (Berlin), the archeologist, and 
ublmann (Würzburg); and 900 marks (£45) to Prof. 
rd (i aoe 


TON, of the U.S. Geological Survey, is 

on the Charleston earthquake. The re- 

‘on which i it wil be based are complete, and in shape for 

inter,  Sezence is of opfnion that no earthquake of ancient 

modern times has been observed with such care and fulness 

etail “Besides the observations made by Professors in several 

leges, by hundreds of railway officials, and at signal stations, 

rge number of intelligent private citizens have given an 

t of their own experiences, The volume which Mr. Dutton 
editing will also contain a report on the Sonora earthquake. 


night of April 17-a magnificent display of the aurora 

‘observed at Motala, in Sweden, in the northern sky. 

night at 9.5 p.m. a phenomenon was seen in the 

estern sky at Orebro, also in Central Sweden, having the 

pearance of a bright horizontal flash of lightning, but without 

an report. ‘It was followed by the appearance of an unsteady 
varying aurora, The thermometer stood at 21° C. 


ON the night of March 27 a rumbling noise like that of a 
distant earthquake was heard at Aaseral, in Southern Norway, 


but no shock was felt. It could not have been thunder, as the 
weather was clear and intensely cold. 


ORDING to the official report of the recent great earth- 
unnan Province of China, the shocks commenced 

i p.m. on January 14, and Jasted till 4 o'clock 

ning. geome this Pgtiod about ten serious _ 





ocks were counted, all being acco 
thunder. “In district cities in the south’ 
walls were either thrown down ‘or ra 


and east quarters suffering most, while “those whic 
standing had cracked or slanting walls. Two hundred person: 
were killed in this town alone, and 3000 were injured. In anc 
around this single city about 5000 persons were killed and in 
jured. Most of the people were left without homes, and wer 
starving, as the provisions were buried in the ruins of the houses.. 
In one town the gaol was thrown down by the shocks, and all. 
the prisoners escaped. The earthquake is said to be the most 
destructive ever recorded in China. The locality in which it was 
most violent is mountainous, and produces copper and a parti 
cular kind of tea for which Yunnan is famous, The area o! 
disturbance is said to be about 770 miles from. east to. we d 
6o from north to south, Shih-ping being near the centre, Th 
direction of the shocks appears to have been at right angles to. 
the prevailing direction of the valleys, lakes, and rivers. of th 
region. This, at least, is how the Pekin correspondent 
Shanghai newspaper reads the report ; and he adds that from. the 
centre of intensity, a little to the west of the city of Shih-pin; 
there was a decided extension of the earthquake-wave nort 
ward in the direction of the Yunnan lake Tienchih, as well a 
westward to the city of Weiyuen. 


IT is curious to notice that on the day when this aiiethiquakie 
occurred there was cne also at Luchon, a town in the Szechuen | 
Province, about 350 English miles north-east of the locality of 
the Yunnan earthquake. Much loss of life is said to have taken ` 
place here also, and there was a great subsidence of land. No 
official report respecting this second earthquake has yet made 
its appearance. : j 


THE Manilla Government has intrusted to the Sub-Director 
the local Observatory the task of studying the causes of 
numerous storms which prevail along the coast of the Philippin 
Archipelago as well as inland, with a view to drawing a 
metébrological chart of the islands, and of establishing their’ 
magnetic positions. 


Tue Pilot Chart of the North Atlantic Ocean for’ the 
month of March, issued by the United States Hydrographer, 
contains the following interesting facts. Three pronounced 
cyclonic storms passed over the North Atlantic during the 
month. One of these was in some respects ome of the > 
most remarkable and destructive storms ever experie! ; 
along the Atlantic coast of the United States. After. : 
traversing the entire American continent from west: to east 
without any noteworthy energy, it gained. terrific force on. 
reaching the coast to the southward of Hatteras on the rit 
Its progress eastward was delayed from the: Lith. te 
by an area of high barometer, and it then résum 
easterly with renewed energy, crossing the goth meridian 
about 50° N, latitude. Much less fog was experienced off the | 
Grand Banks than usual during March. Field ice was enco 
tered as far south as 43° N., and between 46° and 60° N., l 
ihe amount reported was pappret. 


longitude 63° 19! 1 W , on March 4 oe i 
case was as though éhe vessel had grounded upon a reef. 


In the storm to which reference is made in the precedi 
oil seems to have been freely used off the coast: of the Un 
States for the calming of the waves... According to ; 
than a.dozen captains and 
when at its worst believe t 
pedient. “The: sailing- -master of the yacht D 240: 
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when furious waves with an immense comb were approaching 
they were deprived of their power to do harm by ‘ a patch of 
oil no larger than a dining 100m table ” 


ANOTHER interesting mineral synthesis has just been effected 
by M Dufet Natıve di-calctum arsenate, pharmacolite, occas 
very sparingly upon the known parts of the surface of our globe, 
and ıs so rarely found in well-defined crystals that M Des 
Cloizeaux has only just completed his investigation of its 
mineralogical and optical properties Generally ıt 1s found ın 
the form of silky fibres, but ıs at times met with in perfect 
monoclinic prisms of pearly lustre and frequently possessing a 
pink tint M Dufet has succeeded in producing these beautiful 
crystals by a very ingenious method Two concentric vases, 
the oute: contaming nitrate of lime and the inner di-sodium 
arsenate, were filled with water, and so arranged that very slow 
diffusion occurred between the two hquids The conditions of 
Natuie were evidently very closely imitated, for the very gradual 
precipitation thus brought akout resulted in the formation of 
groups of crystals, exactly resembling those of pharmacolite 
Gontometiical measurements showed that they belonged to the 
monochnicsystem , and thecluseapproximation of the fundamental 
angles to those of the mineral given by Haidinger and Schrauf, 
and especially the still more remarkable closeness to the values 
just arrived at by M Des Cloizeaux, leave no doubt as to the 
Identity of the artificial with the natural The chemical analysis 
of M Dufet’s crystals leads to the formula HCaAsO,+2H,0, 
and ıt thus becomes chemically as well as physically 1somor- 
phous with brushite, the corresponding phosphate of calcium, 
HCaPO,+2H,O This result clears up the discrepancy between 
the acknowledged formula of the latter mineral and that given 
by older mineralogists for pharmacolite, 2HCaAsO4+5H,O 
The number of minerals which have now been reproduced in 
the laboratory must be very considerable, and every day the 
Itkelihood 1s increasing that those noble species which have for 
ages been prized as gems may discover the secret of their 
formation to some indefatigable worker Rubies and sapphires 
have alieady yielded, possibly the diamond may not prpve 
refractory much longer 


A VALUABLE paper, describing a new method of extraction 
of the alkaloids from Cinchona bark by cold o1l, as used at the 
Government Cinchona Factory in Sikkim, was lately drawn up 
by order of the Lieutenant Governor of Bengal, and has now 
been 1ssued Dr King, the Superintendent of the Sikkim 
Plaatation, carried on a long senes of experiments on an acid 
and alkali process of manufacture, by which he succeeded in 
producing an excellent quinine, He never, however, succeeded 
1n recovering much more than half of the amount contained in 
the bark on which he operated The acid and alkali: process 
had, therefore, to be abandoned, as wasteful and efficient 
A process depending on the maceration of the bark in spirit 
was next tried, but, after much experiment, ıt was in turn aban- 
doned Dunng a visit which Dr King paid to Holland in 
1884, he obtained some hints as to a process of extraction by 
means of oil Benefiting by the advice of some chemical 
fiends, Mi Gamme, the resilent manager in Sikkim, has been 
able to perfect this process, with tH& result that the whole of the 
quinine ın yellow bark can be extracted ® q form mdistmgush- 
able, either chemically o1 physically, fiom the best brands of 
Ewopean manufacture This can be done cheaply, and the 
Bengal Government has caused an account of the matter to be 
printed, in oider that private growers of Cinchona may be 
enabled to take full advantage of the process, and that a 


permauent 1eduction in the price of quinine may ensue 


Tue Trustees of the Indian Museum, Calcutta, have issued a cu~ 
cular announcing that they have had under their consideration the 





of India can be best effected Bearing in view the great economic 
importance the investigation, they have directed the first 
assistant, Mr E C Cotes, to consider it an essential portion of 
his duties, and have instructed him to communicate with persons 
interested in the subject, and likely to aid the inquiry, ım order 
to collect materials wnich may form a sufficient basis for really 
scientific conclusions Mr Cotes will gradually record the 
entire life-histories and practical methods of dealing with the 
punceipal insect-pests, publishing from time to time, as materials 
accumulate, the information collected, and distributing ıt to 
those interested Those who live in the districts where the 
insects occur, and have actual experience of the pests, are in- 
vited to send to Mr Cotes accounts of facts they have observed , 
and the circular includes a full statement of the points upon 
which information 1s wanted 


READERS ınteresteu ın the science and practice of forestry 
will be interested in the perusal of a Report by the American 
Consul at Mayence, on Forest-Culture in Hesse, contained ın the 
January issue of the Consular Reports of the United States 
[he writer discusses the organizations and functions of the 
department having the care of forests, the duties of the various 
classes of officials employed ın forest-cultivation, the economical 
results of the system pursued, the course of instruction followed 
in the schools of forestry, the organization and methods of the 
institution for experimental forestry, and the degree and amount 
of control assumed by the State over private forests The 
Report ıs exceedingly detailed, and ıs practically a hand- 
book of forestry as practised in the Grand Duchy 


ProF BLANCHARD, the well-known entomologist, has just 
published in Paris a book on ‘‘ La Vie chez les Etres animés,’”’ 
in which he discusses Darwinism at length, but in a very 
mcomplete manner, and of course 1n a hostile spirit 


Tue address delivered by Mr A. D Michael, President of 
the Quekett Microscopical Club, on the 24th of Feburary last, 
1s printed in the Club's Journal, and has also been issued 
separately, The subject 1s ‘‘ Parasitism ” 


ProF HENRY DRUMMOND has in the press a new book, 
‘Tropical Africa,” which will be published immediately by 
Messrs Hodder and Stoughton It will contain an account of 
the author’s recent travels in Central Africa, with bne or two 
chapters of natural history 


Mr Lewis, of Gower Street, will publish immediately a 
volume of ‘‘ Physiological and Pathological Researches,” by 
the late T R Lewis, F RS (elect) The work 1s edited by 
Sir William Aitken, FRS, G E Dobson, R S ,and A, E 
Brown, and contains five maps, forty-three plates, mcluding 
chiom)-lithographs, and sixty seven wood engravings 


AT the meeting of the Institution of Civil Engineers on 
Tuesday, April 24, Mr E B Ellington read a paper on the 
distribution of hydraulic power ın London In the course of 
his remarks he took occasion to refer to the large extent to 
wh.ch lifts are now used, and he considered ıt necessary, he 
said, to urge the importance of securing the greatest possible safety 
1n their construction by the general adoption of the simple ram 
Suspended lifts depended on the sound condition of the ropes or 
chams from which the cages hung As they became worn and 
untrustworthy after a short period, ıt was usual to add safety 
appliances to stop the fall of the cage in case of breakage of 
the suspending ropes, but these appliances could not be expected 
to act under all circumstances 


Miss Marte Brown, well known for her researches on the 
earliest colonization of North America by the Scandinavians, 
has presented a petitron to the United States Congrgss urging 


means whereby a useful scientific examination of the insect-pests | that steps should be takeg to secure a thorough search of the 


18 


NATURE 


[May 3, 1388 





Vatican and other Italian biaries with a view to furthe: light 
being thrown upon this question 

Mr W CHANDLER ROBERTS-AUSTEN will give the discourse 
on Friday evening, May 11, at the Royal Institution in place of 
Mr W H Barlow, who ıs unwell 

THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus sinicus Ẹ ), from 
India, presented by Mr Lionel H Hanbury, a Macaque 
Monkey (Alacacus cynomolgus &), from Burma, presented by 
Mrs G E Buchanan, a Scailet Ibis (Eudocimus ruber}, a 
Roseate Spoonbill (Platalea ajaja), from Buazil, presented by 
Mr Charles Booth, a Common Kestrel (Zennunculus 
alaudas ius), British, presented by Mr H Weetman, FZS, 
a Hoffmann’s Sloth (Cholopus hofmann), from Panama, 
deposited, three Lined Finches (Spermophila /ineola), fon 
South America, purchased, two Persian Gazelles (Gazella 
subgutteosa § @), two Chinchillas (Chinchilla lanigera), born 
in the Gardens 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 MAY 6-12 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenwich on May 6 
Sun rises, 4h 24m , souths, 11h 56m 25 9s , sets, 19h. 29m 
right asc on meridian, 2h 55 5m , decl 16° 44’ N 
Sidereal Time at Sunset, 10h 29m 
Moon (New on May 11, mth) rises, 3h 
8h 49m , sets, 14h 34m might acc 
23h 475m , decl 5°36 S 


15m , souths, 
on meridian, 


Right ase and declination 


Planet Rises Souths Sets on menidiar 
hm h m h m h m i ok 

Mercury 4 I6 II 36 18 56 2351 14 29 N 
Venus 356 1049 1742 1479 9 35N 
Mars 16 9 2I 5I 3 33* 12515 4 155S 
Jupiter 20 53” I 9 5 25 16 67 19 52S 
Saturn 9 16 17 13 rro* 8125 2035N 
Uranus 16 13 2I 52 3 31* 12523 9452S 
Neptune 5 7 I2 50 20 33 3496 18 25 N 


* Indicates that the rising ıs that of the preceding evening and the setting 
that of the following morning 


May h 
9 2 Venus ın conjunction with and 3° 50’ north 
e of the Moon 
10 22 Mercury in conjunction with and 5° 6’ north 
of the Moon 
II o Mercury ın superior conjunction with the 


Sun 
Saturn, May 6 —Outer mayor axis of outer ring = 40" 2, 
outer minor axis of outer ring = 14” 3 southern surface visible 
Variable Stars 


Star RA Decl 

h m %4 h m 
R Andromedæ o Igri 3757N May 10, id 
U Cephei 0524 81 16N » 7, 219 
» 12, 158m 
¢ Geminorum 6575 20 44N » 10, O Om 
5 Libre 14 550 8 4S >», 8, 21 12 m 
U Coronee 15 136 32 3N » 7) 20 397m 
U Ophiuchi 17 109 1 20N » h 256m 

and at intervals of 20 8 
Z Sagittarn 18 148 1855S » 8 oom 
U Ssgittaru 18253 1912S » 7, 2 Om 
» I 1 Off 
n Aqui 19 468 0 43 N » 8 0 oAf 
T Aquari 20 440 5348 3 25 m 
è Cephgi 22250 57 51N » 8 23 om 
M signifies maximum , 772 minimum 
Meteor- Showers 
RA Decl 

Negr e Crateris 170 10S Very slow e 

1 0 Cgronse 232 27N Rather faint and slow 
s» Ç Dracoms 260 64N Rather slow 


GEOGRAPHICAL NOTES. 


THE Mouvement Géogi aphique contams details of Lieut Van 
Gèle’s recent exploration of the River Mobangi, the great tribu- 
tary of the north bank of the Congo, which discharges a little 
below the equator It will be remembered tlat the Rev George 
Grenfell succeeded in makirg his way up the river as far as 4° 
N latitude, where he was stopped by the Zongo rapıds Lieut 
Van Géle started on October 26 last, and 1eached the rapids on 
November 21 There aie six of them, covering a space of 34 
miles ‘They are situated ın what 1s 1eally a mountain gorge, 
the mountains, ın gentle slopes, coming down to the 11ver banks 
The steame: “x Avant had to be unloaded several times and 
diagged up the 1apids The spaces between the rapids are 
mostly covered with islands, with gieat bars of 10ck stretching 
between them The country on each side ıs desciibed as 
being fine, feitile, and covered with villages The people heie 
are all of the same tube, head shaved except at the nape, 
bristling moustaches, and no tattooing Above the middle falls, 
the Bahombé mhabit the country These arrange the hair in 
queues, some of which me over 6 feet long From the upper 
end of the falls the river continues in a north-east direction for 
about 32 miles, when ıt rounds to the east It has a breadth of 
ahout 2600 feet, and the navigation ıs easy, the average depth 
being 14 feet The easteily d.1ection 1» maintained as far as the 
Ln Avant went, about 172 miles futher The mountains dis- 
appeai from the nght bank, and the left 1s marked by low hills, 
with grassy plains and woods alternating The villages are at 
some distance fiom the 11ver, but the people came down to the 
vessel in ciowds all the way up, and were perfectly firendly until 
the last few days Over the whole comse tropical cultues of 
every kind weie abundant, as well as sheep, goats, and fowls 
The natives on the right bank belong to the Buraka and Maduiu 
tribes , those on the night to the Bakang:, the Mombate, and the 
Banzy ‘They mostly shave the head so as to leave a tangle of 
hair, with the forehead as base The eais are enormously elon- 
gated with heavy copper ings The river here 1s covered with 
islands, mostly cultivated and inhabited Among the Banzy the 
huts have the shape of huge con cal extinguisheis, resting on a 
circular wall about 2 feet high These huts are ranged m cncu- 
lai rows, forming broad streets, well kept, ard with a common 
meetmg-house m the centie Each hut 1s divided into two 
apartments, one used for sleeping Iron 1s admirably worked 
into all soits of implements, weapons, and ornaments Ivory 1s 
abundant, but used only for bracelets, anklets, and fe/e/é o1 lip- 
oifaments About 100 miles above the Zongo rapids a second 
1s met with, at Bemay The vessel succeeded in passing it, and 
a thud 25 mules fwthei up Just above Bemay, the only tribu- 
tay met with from the Zongo rapids upwaids—the Bangasso— 
dischaiges mto the ight bank of the Mobangi Above the 
river the country 1s densely peopled by the Mombongo and 
Yakoma, and these showed themselves distinctly hostile to the 
expedition There were unfortunately several conflicts, ın which 
lives were lost on both sides Rocks and sand-bank$ obstructed 
the navigation, and after getting as far as 21° 55 E , Lieut Van 
Géle turned back, making his way downwards with some diffi- 
culty, as the river had lowered about 10 feet He arnved at 
Equator Station on February 1 The rne: was about 8000 feet 
wide at the fuithest point, and covered with islands, mostly ın- 
habited On the north bank of the river, one village extended 
along a distance of 3 miles As Dr Junkers fmthest point on 
the Wellé was 22° 55’ E, only 1° of longitude separates his 
pon‘ fiom Van Géle’s fuithest, or about 68 miles As they are 
both on the same line of latituce, there can be no doubt that the 
Mobangi and the Wellé are the same rive 


From an official Report by Mı Percy Smith, Assistant Sur- 
veyo -Geneial of New Zealard, on a visit to the Kermadec 
Islands, m August last we glean some infoimation as to this 
1ecent annexation tọ fe Biitish dominions The group 1s situ- 
ated between the parallels of 29° 10’ and 31° 10'S lat and 
between the meridian of 177° 45’ and 179° W long There 
are fom islands, with some outlying isiets and 1ocks, the most 
northerly, Raoul or Sunday Island, being 674 miles north-east of 
Auckland The islands ate all volcanic, m two of them, 
indeed, signs of volcanic activity are to be seen at the present 
day, chough on a limited scale They appeai to be situated on 


é 


an oceanic plateau which eatends fiom New Zealand to the. 


Tonga Group, on which soundings are obtained at depths much 
less than in the adjacent areas, but still so gieat as to show that 
the islands form, as ıt were, the tops of \olcanic cones 11sing to 
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a great height above then bases The group 1s situated on the 
neith easterly projection of the axis of the volcanic zone of the 
Bay of Plenty, which, continued still further north eastward, 
strikes the Tonga and Samoan Guoups, places where volcanic 
action 1s still going on Two, if not three, volcanic disturb- 
ances have taken place at the Kermadec Islands within 1ecent 
yeais, and earthquakes were very frequent there at one time, 
but since the eruption of Tarawera, June 10, 1886, they have 
ceased entuely On Sunday Island the mot prominent feature 
is the laige cate: neal the centre of the island Itis 13 mile 
long by 14 mile wide, its walls are generally over 1000 feet 
high Steam escapes occasionally fiom the Green Lake on the 
south side, and fiom the crevices in the precipitous cliffs of 
Denham Bay, while warm water oozes out of the sand on the 
north coa-t 


Dr Hans MLYER, who recently ascended Kilimanjaio, and 
Dr O Baumann, who accompanied I): Lenz up the Congo, 
are preparing to start on a new expedition to Fast Africa Then 
object will be to make a thorough exploration and survey of the 
whole of the Kilimanjaro region 


RECENT issues of the journals published in French Indo-China, 
contain an interesting lette: fiom M Gauthier, descuibing a 
journey down the Meihong River, from Luang Prabang into 
Cambodia The tiaveller spent forty days on the journey, 1nd 
passed twenty cataracts, in one of which his boat was almost 
dashed to pieces He visiled the Laos States, and desciibes its 
inhabitants as doing nothing except laughing, smoking, and 
singing throughout the day, such business as there 1s being wholly 
in the hands of the Chinese 


OUR ELECTRICAL COLUMN 


Gouy has found that the attraction between two electrified 
surfaces maintamed at a constant potential difference 19 one 
hundred times greater in distilled wate: than m au 


ADMIRABLY well-equipped public electrical laboratories have 
been established in Party and Vienna When are we to see one 
in London ? 


Van AuBEI (lich de Geneve, xx p 105, 1888) has been 
studying the effect of magnetism and heat on the electric 1esist- 
ance of bismuth and of its alloys with lead and tin Contrary 
to all other metals, the 1esistance of bismuth sometimes creases 
with reduction of temperatue He also verified the fact hat 
the resistance of bismuth at low temperatures increases in the 
magnetic field The effect is very feeble with alloys 


Forprr (Ann Waredemann, xxi p 492) has been endea- 
vouring to prove Edjund’s hypothesis that a perfect vacuum ıs 
a conductor, but has completely failed to doso He make» the 
resistance of a vacuun to be thiee million times greater than 
that of coppei 


Mr C e@VeERNON Boys has communicated to the Royal 
Sod@ety some further details of his beautiful radio micrometer 
It ıs a thermo-electric circuit, consisting of a bar of antumony 
and bismuth, of small sectional area, the ends bemg formed by 
a loop of copper wire, suspended by a torsion fibre in a strong 
magnetic field It 1» possible to observe by its means a difference 
of temperature of one ten-mullionth of a degree Centigrade 

C L WEBER (Cents albla't fui Eleh's otechntk, 1887, vol 1x ), 
experimenting on various amalgams and alloys of tin bismuth, 
lead, and cadmiun, has found that many of them have a higher 
conductivity than that of each of their constituents 


SIRKS, of Deventer (Holland), has found a peculiar dynamical 
action of the current on the electrodes An electrical cent 
passing through a solution of CuSQ, between two electrodes of 
copper, which are varmished at the’ back, pully doch agaznst the 
direction of the positive stieam Ind@Bendently of the con- 
centration, if only high enough to prevent the formation of 
gases, the pressure at the anode an‘ the traction at the kathode 
amount to neatly I gramme per ampere and pel square metie 


ON THE COVPARISON OF THE CRANIAL 
WITH THE SPINAL NERVES 


"THE o1gin of vertebiate animals ıs to be found according to 

many roiphologists in those invertebrates which are com- 
posed of a series of segments, and one of the chief arguments in 
favour of this view has always been the fact that the spinal 
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nerves are alranged segmentally It has, howeve:, long been 
felt that the cranial neives ought to give evidence of a segmental 
arrangement as clearly s the spinal before it ıs possible to 
speak of a segmentatior based upon the aiangement of the 
nervous system, and incged many ingenious tables have been 
manufactured by morph logists ın order to bring the camal 
nerves into the same system as the spinal The failure of these 
attempts 15 to my mind due laigcly to the following 1easons — 

I Confusion has arise. because anatomists have been in the 
habit of looking upon the nervous system of the vertebrate as 
comp sed of two separ te nervous systems, viz the ceiebio- 
spina] and sympathe.1c 

2 In the comparison of cranial and spinal nerves the morpho- 
logists have duected the r attention too exclusively to the exits 
of the nerves from the cential nervous system without taking 
into account the place «f origin of the nerves in the central 
nervous system itself 

3 It has been assured on insufficient giounds that the 
presence of ganglia im connection with motor cranial nerves 
indicates that the cranal nerves do not follow Bell's law, 
and are therefore no strictly comparable with spinal nerves 

These difficulties are all found to vanish as soon as a clear 
conception 15 obtained of what 15 meant by the neives of a 
5, mal segment 

Since the time of Cha.les Bell it has been recognized that a 
spmal nerve 1s forme l by two roots the one, postenor, which 
contains only afferent finres, ze filles which convey impulses 
from the periphery to the central neivous system , and the other, 
anterior, containing ea lusively efferent fibres which convey 
impulses from the centia: rervous system to the peuphery In 
correspondence with these two sets of fibres the grey matter of 
the spinal cord 19 dividea into two portions, named respectively 
ths posterion. and anteiior horns Anothe: division, however, 
exists of almost equal mportance, which 1s not so generally 
recognized, viz a arvision both of the neive fibres and then 
centres of origin in the mey matter for the purpose of supplying 
the internal and exteinal portions of the body—a division of 
neives and neive centies into splancimic and somatic as well 
as into afferent and efferent The centies of ongin of the 
spla*chnic nerves are s':uated in the inteinal part of the grey 
matte: of the spinal cord, being arianged ın groups in the 
neizhbouhood of the central canal, and the neives themselves 
supply the viscera ard nternal surfaces of the body, together 
with cegain muscles o* 1espiration and deglutition which are 
derived from special embryonic struc ures known as the lateral 
plates of mesoblast On the other hand, the centies of ongin 
of the somatic nerves a1 situated in the outlying hoins of grey 
matter, and the nerves themselves supply the integument and 
the ordinary muscles of locomotion, &c ,—muscleg which are 
deitved fiom the muscle plates or myotomas 

Further, these two sets of neives are arlanged in the posterior 
and anterio1 100ts ın a svecial mannen, the significance of which 
1» the key to the whole auestion of the segmental nature of the 
cranial nerves In the rostenior 100ts the afferent fibres of both 
splanchnic and somatic systems pass into the spinal ganzhon, 
which 1s always situated on the nerve root soon after its emit 
‘rom the cential nervous system, so that we may speak of the 
afferent fibres of botn systems as being in connection with a 
ganglion which 1s stationary in position In the anteuior roots, 
on the other hand, we .nd that some of the fibres are in con- 
nection with no ganglic, while otheis ate in connection with 
ganglia which are not fixed ın position, but are found at various 
distances fiom the central nervous system (it 1s this system of 
gangha which has hitherto been looked upon as forming a 
separate nervous syster, viz the sympathetic system), so that 
the fibies of the antenor Ę100t, al! of which aie efferent, are 
divisible into a gangiionated and a non-ganghonated group, of 
which the ganglionated group belongs to the splanchnic system, 
and ıs characterized by the smallness ın the size of its fibies, 
while the non-gangli mated group 1» composed both of somatic 
and sp!anchnic neives, and forms the ordinary large-sized mctor 
neive fibres of the voluntary striped muscles both of respiration 
and deglutition as well 2s of locomotion . 

Again, it has been shown that these efferent ganglia are in 
reality offshoots fiom a primitive ganghon mass situated on the 
spinal nerves into which both afferent and efferent fibies 1an 

We see, then, that hoth roots ofa fully formed spinal nerve are 
ganglionated, so that the presence of a ganglion 1s no longegthe 
sign of a posterior 1oot and we must define a spinel nerve as 
being formed by— e ° 
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I A posterior root, the ganglion of which is stationary in 
position and is connected with both splanchnic and somatic 
afferent nerves 

2 An antenor root, the ganglion of which is vagrant, and 1s 
connected with the efferent small fibred splanchnic nerves 

Also it 1s not a fundamental charactenstic of a spinal nerve 
that the anterior root should necessanly pass free from the 
spinal ganglion, for it 1s clear that both anterior and posterior 
roots may pass into the same stationary ganglionic mass if the 
whole or part of the efferent ganglion has not travelled away 
from the parent mass This passage of the fibres of the anterior 
as well as of the posterior roots into the spinal ganglion 1s com- 
mon enough in the lower ammals, and is a peculiarity of the 
first two cervical nerves in such an animal as the dog If, then, 
the cranial nerves are formed on the same plan as the spinal, 
their efferent roots ought to be divisible into a large-fibiec non- 
ganglionated portion and a small-fibred ganglionated portion, 
the gangha of which may be vagrant ın character, while their 
afferent roots should possess stationary ganglia near then exits 
from the brain, also the centres of origin for the different sets 
of nerve fibres, z e fo. the splanchnic and somatic nerves, ought 
to be the direct continuation of the corresponding centres of origin 
in the spinal cord Such I find to be the case , 1f we leave out of 
consideration the nerves of special sense, viz the optic, olfactory, 
and auditory nerves, the remaining cranial nerves are found to 
divide themselves into two groups— 

(1) A foremost group of nerves, which in man aie entirely 
efferent, viz third, fourth, motor part of fifth, sixth, and seventh 
nerves 

(2) A hindmost group of nerves of mixed character, viz ninth, 
tenth, eleventh, and twelfth nerves, and the sensory part of fifth 

The nerves of the first group resemble the spinal nerves as far 
as their anterior roots are concerned, for they are composed of 
large-fibred non-ganglionated motor nerves and small-fibred 
splanchme efferent nerves, which possess vagrant ganglia, such 
as the ganglion oculomotor, the ganglion geniculatum, &c 

They resemble spinal nerves also as far as their posterior roots 
are concerned, for they have formed upon them a ganglion at 
their exit from the brain corresponding strictly to the stationary 
posterior root ganglion of a spinal nerve One gieat difference, 
however, exists between their posterior roots and those of a 
spinal nerve, for neither the nerve fibres nor the ganglion cells of 
these roots are any longer functional , they exist simply in the 
roots of this group of cramal nerves in man, and other warm- 
blooded animals, as the phylogenetically degenerated remnants 
of what were in ages long since past doubtless functronal ganglia 
and functional nerve fibres 

This foremost group of cranial nerves, then, is built up on 
precisely the same plan as the spmal nerves, the apparent 
difference befng due tp the fact that the afferent roots with their 
ganglia have degenerated 

The hindmost group of cramal nerves 1s also composed of the 
same constituents as the spiral nerves, and then different com- 
ponents arise from centres of origin in the medulla oblonzata 
and in the cervical region of the spinal cord which are duectly 
continuous with the corresponding groups of nerve cells ın other 
parts of the spinal cord Here, however, the deviation from 
the spinal nerve type which has taken place consists not in the 
suppression of any particular component, but in the scattering of 
the various components, so that none of the nerves of this group 
form in themselves complete segmental nerves, but rather the 
whole of them taken together form a broken up group of 
segmental nerves which aie capable of being rearranged not 
only into afferent and efferent but also ito splanchnic and 
somatic divisions of piecisely the same character as in a group 
of spinal nerves 

I conclude therefore that both these two great groups of cramal 
nerves are built up on the same plan as the spinal nerves, not 
only with respect to the stiucture, function, and distribution of 
their nerve fibres, but also as far as the arrangement of the 
centres of origin of those nerve fibres in the central nervous 
system ıs concerned , and I think ıt probable that the reason for 
the devigtion of the cranial nerves from the spinal nerve type 1s 
bound up with the changes which occurred at the {ime when a 
large portion of the fibres of the foremost group of cramal 
nerves lost their functional activity I :magine that in the long 
past history of the vertebrate animal some extensive tract in 
conngction with the foremost part of the nervous syster® has 
become usgless and disappeared, and in consequence the nerves 
supplying those parts Pave degenerated In this phylogenetic 


degeneration the whole of the splanchnic and somatic afferent 
nerves of that region were involved, and probably also some of 
the efferent nerve fibres, with the result that certain only of the 
motor elements have remained functional In the further history 
of the vertebrate, the parts which have replaced those which 
became useless have received their nerve supply from tracts of 
the central nervous system situated behind this foremost group of 
nerves , ın consequence of which the component parts of that 
hindei most group have become mote or less sepaiated from each 
other The extent of the area involved 1s especially well seen 
when the sensory nerves of this area, both somatic and splanchnic, 
are considered , for we see not only that the sensory part of the 
trigeminal, representing the somatic sensory elements, and the 
sensory part of the vagus, representmg the splanchnic sensory 
elements, are denved fiom their respective ascending roots, z € 
arise In connection with a series of nerve segments extending 
well into the cervical region, but also that the peripheral distri- 
butions of these two nerves are very extensive | Without specu 
lating further at present upon the nature of the change which 
has disturbed the orderly ariangement of the ciamal nerves, 
enough has been said to prove that the cranial nerves considered 
in this article aie built up on the same plan as the spinal nerves 
Further it ıs worthy of notice that just as the division mto 
somatic and splanchnic has thrown great light upon the concep- 
tion of the manner in which a segmental nerve 1s formed, so also 
it lends aid to the consideration of the segmentation of structures 
other than the nervous, for we find that two distinct segmentations 
exist ın the body which do not necessarily run parallel to each 
other the one, a segmentation which may be fitly called splanch- 
nic, and 1s represented by the orderly airangement of visceral 
and branchial clefts, and the other, a somatic segmentation, 
charactenzed by the foimation of somites, 2 e of vertebræ and 
somatic muscles arranged also m orderly sequence 

The splanchnic segmentation 1s most conspicuous in the cranial 
region, the somatic segmentation ın the spinal region, and it 1s 
most advisable to remember that a valid comparison between 
cramal and spinal segments can only be made when like 1s com- 
pared with like, for 1t by no means follows that the somatic and 
splanchnic segmentations have proceeded on identical lines A 
consequently, ın comparing cranial with spinal nerves, we must 
compare structures of the same kind, and seeing that the spinal 
nerves are arranged according to somatic segments so also must 
the cramal nerves be arranged ın accordance with their relation 
to the somatic muscles of the head, and not im relation to the 
brafchial and visceral clefts 

It 1s not advisable in this article to enter upon any discussion 
as to the number of segments supplied by the cranial neives, or 
to speculate upon the nature of the changes which have taken 
place in the past history of the vertebrate animal, whereby the 
present distribution of the cranial nerves has been brought about 
I desire only to put as shortly as possible before the readers of 
NATURE the general results of my 1ecent investigations into the 
structure of the cranial and spinal nerves e 
W H Gasxrui® 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Mr T C Fitzpatrick, of Christ’s College, has 
been appointed an Assistant Demonstrator of Physics 

Prof H M Ward, MA, of Chnst’s College, has been 
appointed Examiner in Botany in the place of Prof Bayley 
Balfour 

Dr R D Roberts has been appointed an Elector to the 
Harkness Scholaiship 

The name of Mr Adamı, tye new Demonstrator of Pathology, 
was misprinted Adams oui last issue 





SCIENTIFIC SERIALS 


Bulletin de VAcadéme Royale de Belgique, February — 
Researches on the coll adal state, by C Winssinger This 1s 
the first part of a memoir describing a series of experiments 
undertaken to determme the various conditions of the colloidal 
state—that 1s, of the state assumed under certain circumstances 
by bodies generally msoluble in water For the present the 
author confines himself to describing the mode of preparation 
and the chief properties of the colloidal substances All the 
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fifteen sulphides studied by him (those of meicury, zinc, tung- 
sten, mmolybdene, indium, platinum, gold, palladium, silver, 
thallium, lead, bismuth, iron, nickel, and cobalt) have been 
obtained in the colloidal state They bring up to thirty-one the 
number of colloids now known toscience Some have been pre- 
pared by Graham's method, others directly by treating the oxides 
suspended in the water with hydrosulphuric acid —On the pre- 
tended pio-atlas of mammals and Hatteria punctata, by Jules 
Cornet The bony process between the occipital and the atlas 
known as the pio-atlas or proto-vertebra, and found ın crocodiles 
and some other reptiles, ıs here shown not to exist in the 
mammals as supposed by some naturalists The view of Smets 
1egarding its absence from Ifatte11a 1s also confirmed —On the 
process employed by the fresh-water Gastcropods for crawling over 
the liquid surface, by Victor Willem This process 1s showr to 
be somewhat analogous to that of snails moving on dry land, 
being effected by secreting a mucus which enables the mollusk to 
adhere to the surface — Researches on the volatility of the carpon 
compounds , chloro-oxygenated compounds, by Louis Henry 
The object of these researches 1s to examine, in reference to 
their volatility, the compounds ın which chlorine and oxygen are 
simultaneously combined with carbon The subject 1s discussed 
under three heads (1) the compounds comprising the system 
>C-O, (2) the system >C- OX, (3) the mixed derivatives 
simultaneously including both these systems 


Rendiconti del Reale Istituto Lombardo, March 22 —Obser- 
vations made in the Brera Observatory, Milan, during the total 
lunar eclipse of January 28, 1888, by G V Schiaparelli These 
observations were made under favourable conditions 1n accord- 
ance with the instructions issued by the Pulkova astronomers, 
with the ultimate view of determining move accurately than has 
yet been possible the exact length ofthe diameter ofthe moon In 
the accompanying tables are given the results of the observations, 
comprising the ,comparison-stars with their magnitudes and 
numbers as in the catalogue distributed by the Pulkova 
astronomers 





SOCIETIES AND ACADEMIES. 
LONDON 


Royal Society, March 22 —‘‘ The Chemical Composition of 
Pearls” By George Harley, MID, FRS, and Harald S 
Harley ° 

(1) As regards oyster pearls Of these, three varieties were 
examined—British, Australian, and Ceylonese 

The qualitative analyses showed that they all had an identical 
composition, and that they consisted solely of water, organic 
matter, and calcium carbonate There was a total absence of 
magnesia and of all the other mineral ingredients of sea-water— 
from which the inorganic part of pearls must of course be ob- 
tained Sgeing that ordinary sea-water contains close upon ten 
an@a. half times more calcium sulphate than calcium carbonate, 
one might have expected that at least some sulphates would have 
been found along with the carbonates, more especially if they 
are the mere fortuitous concretions some persons imagine them 
to be , a view theJauthors cannot mdorse, from the fact that by 
steeping pearls in a weak aqueous solution of nitric acid, they are 
able to completely remove from them all their mineral constituents 
without ın any way altering their shape, and but very shghtly 
changing their naked eye appearances, so long as they are per- 
mitted to remain in the solution When taken out they rapidly dry 
andshrivelup Dr George Harley will take occasion to point out 
ım his next communication, which will be on the microscopic 
structuie of pearls, that a decalcified crystalline pearl bears an 
intimate resemblance to a decalcified bone, m so far as it 
possesses a perfectly organized m¥&tnx_of animal matter No 
phosphates whatever were found ın any Mhe three before-named 
varieties of peails z 

The next point being to ascertain the exact proportions of the 
substances composing the pearls, and pure whate pearls bemg ex- 
pensive, from having ascertained that all the three kinds they 
were operating upon had exactly the same chemical composition, 
instead of making separate quantitative analyses of them, they 
simply selected two pearls from each variety, of as nearly the 
same size and weight—giving a total of 16 grains—and analyzed 
them collectively, the result obtained being carbonate of lime 
9I 72 per cent, organic matter (animal), 5 94 per cent, water 
2 23 per cent. 


| value of whose ratio to (g = me 1s not infinite 


(2) Composition of cocoa nut pearls 

A portion of a garden pea sized cocoa-nut pearl, weighing 14 
grams, was subjected to analysis, and found that, like shell-fish 
pearls ıt consisted of carbonate of lime, organic matter (animal), 
and water 

It had all the external appearances of the pearls found in the 
large clams (77:daena gigas) of the Southern Ocean, being per- 
fectly globular, with a smooth, glisteniag, dull white surface, and 
resembling them exact!y in micioscopic structure Besides which 
in chemical composition ıt bore no simuarity to cocoa-nut milk, 
to which it 1s supposed to be related , for cocoa-nut milk ıs said 
to contain both the phosphate and the malate, but not the 
carbonate of lme ‘That there are pearls found in cocoa-nuts 
the authors do not presume to deny , all they mean to say 1s that 
they are doubtful if the specimen examimed had such an origin 

(3) As regards mammalian pearls 

These so-called pearls have been met with in human beings 
and in oxen 

In so far as naked-eye appearances are concerned, a good 
specimen of the variety of pearl now spoken of ıs quite undis- 
tinguishable from a fine specimen of Onental oyster pearl, from 
its not only being globular in shape, and of a pure white colour, 
but from its also possessing the iridescent sheen so characteristic 
of Oriental oyster pearls of fine quality 

In chemical composition, however, mammalian pearls bear no 
simulanty whatever to pearls found in shell-fish, for they are com 
posed of an organic instead of an inorganic material—namely, 
cholesterin In microscopic structure again, they bear a marked 
resemblance to the crystalline variety of shell-fish pearls 


April 19 —‘‘On Hamilton’s Numbers Part II” By 
J J Sylvester, DCL, FRS, Savilian Professor of Geo- 
metry ın the University of Oxford, and James Hammond, 
M A Cantab 


§4 Continuation, to an infinite Number of Terms, of the 
Asymptotic Development for Hypothenusal Numbers. 

In the third section of this paper (Phil Trans A , vol clxxvm, 
p 311) 1t was stated, on what 1s now seen to be insufficient evi- 
dence, that the asymptotic development of 2 — g, the half of any 
hypothenusal number, could be expressed as a series of powers 
of g — 7, the half of 1ts antecedent, in which the indices followed 
the sequence 2, 3, 1, f, $, 4, 

It was there shown that, when quantities of an order of mag- 
nitude 1gferior to that of (g — r)Ì are neglected, 

P-g=- TF +$ -X +i -A +h - 7, 
but, on attempting to carry this development further, ıt was 
found that, though the next term came out z$is(7 — 7)3, there 
was an infinite series of terms interposed between this one and 
(¢ - 7% e 

In the present section ıt will be proved that between (g —7)3 and 
(g — r)? there lies an infinite series of- terms whose mndices are— 

3, Yo by th tte i; 

and whose coefficients form a geometrical series of which the 
first term 1s $$, and the common ratio $ 

We shall assume the law of the indices (which, 1t may be re 
marked, is 1dentical with that given ın the introduction to this 
paper as originally printed ın the Proceedings but subsequently 
altered ın the Transactions), and write— 


2-g=G-7P+$G-Ni+hg-A+HE-r 
+ = Ag - nt + Z Ba -h + ZC -Ai 
+ ZDU -r+ 7 Eg -is + &e ,adinf. . (1) 
+ 0* 


The law of the coefficients will then be established by proving 

that— 
A=B=C=D=E=. . =E 

If there were any terms of an order superior to that of 
(g — rv), whose indices did not obey the assumed law, any such 
term would make its presence felt in the course of the work , for, 
in the process we shell employ, the coefficient of each term has 
to be determined before that of any subsequent term can be 
found, It was im this way that the existence of terms between 


eo 
* In the text above, 9 represents some urknown function, thg asymptotic 
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(g -")ë and (g — 7)! was made manifest ın the unsuccessfu: | curent are de-ciibed They ause chiefly fiom the fact that in 











attempt to calculate the coefficient of (y — 7)4 order to obtain strong cunents, the resistances must be small 
It thus appears that the assumed law of the indices 1s the tiue | This makes the ‘‘ zme constant” large, and m order to obtam 
one the values of Lin absolute measure, a ballistic galvanometer of 
It will be remembered that ž, 4, 7, are the halves of | very long penod would be requned A method of calibrating a 
the sharpened Hamiltonian Numbers Ex +1 Ex, Ez — 1 | galvanomete: of comparatıvely short period to give approximate 
and that consequently the relation— results 1s described Where the magnetizing force 1s produced 

E E Ex-t-2) by an independent coil, no such difficulties present themselves 

Enpr= 14 EEr 1) _ Exti(Bu-x-1)(En- + . | Results obtamed for the coefficients of self induction of a 
I 2 I 2 3 gramme aimatuie (A type) for different cuirents 10und the field 
may be written in the form— magnets vary fiom 0218 fo. cunentoto o117 for a cunent of 
j 29 ampeies The value of L for a given point on the curve of 

pup C1 Z1) _2(27 ~ 1)(2r = 2) | s(2s~ 1)(25 - 2)(25 - 3) magnetization 1s not a definite quantity, but has always two or 
2 253 23 4 more distinct values, depending on whether the magnetization 1s 

t(aé — 1)(2¢ — 2)(2¢ — 3)(2¢— 4) mcieased o1 decieased by the test cunents, and on the previous 

= 2 3 4 5 histoiy of the non That this must be the case 1s easily seen 


from the cuves obtained by Prof Ewing ın his ‘‘ Experimental 

(20 - I)(2t¢ — 2)(21 — 32u — 4)(22 —5) | Researches on Magnetism ” The values of L corresponding to 

2 345 6 the three sides of a small Ewmg’s cycle are denoted by 

= ; ‘ (2) Lp (progressive coefficient), Ly (return coefficient) and Le (cycle 

, coefficient) Lp ıs always the lagest, whether the magnet- 

The comparison of this value of » with that given by (1) | ization be imeieased or decieased by the testing curent 

furnishes an equation which, afte: several reductions have been | Numencal values of Ls and Le odtained from a Kapp 

made in which special attention mast be paid to the order of | and Snell tiansformei are given Le can be very accunately detei- 

the quantities under consideration, ultimately leads to the | mmed by Profs Ayiton and Perry’s secohmmete:, and some of 

dete:mination of the values of A, B, C, im succession the results given in the paper were thus obtained Having 

Physical Society, Apul 14 —Shelford Bı Iwell, FRS, | given the curve of magnetization and that connecting impressed 

Vice-President, ın the caair —M: W E Sumpner ead a paper ; MF and time, a sımple graphical method ıs described for 

on the variation of the coefficients of induction The author | dtawing the cuient curve Applying this to an alte:nating cu' rent 

pointed out that thee are thiee ways of defining the coefficient | Where the E M F ıs a pure sine function of the tıme, it 1s shown 

of selfinduction of a circuit, expressed by the following | that the resulting curient curve differs considerably from a sine 
| 








equations— curve The case of the rise of current in the magnet coils of a 
G a dynamo excited by accumulators 1s also discussed, the derved 
5 2p í 2 cuives being in accordance with obseivation In conclusion the 

(1) e 15o (2) N=LC, 
dt autho: pointed out that the time taken to discharge a condenser 
(3) T=4L,C?, through a given resistance may be decreased by adding self- 
induction to the circuit, provided Lis less than $KR? When 
wheie e = back E M F due to change of cuiient, C = current, | L = 4KR?, the discharge ıs completed in one-half the time 
N = total induction through the cncuit, and T tne kinetic energy | 1equ.ied when L=0 This may account for the remarkable 
of the cneuit If the medium be air, Ly, La, and Lz areidentical, | results observed by Dr Lodge in his expeiiments on tron and 
but in the case of iron this ıs no longer the case When tho coppe: as lightning-conductors —Mr C V Boys described and 
curve of magnetization is given, then values, corresponding wit | performed some experiments on soap-bubbles, and by then aid 
any value of C, can be easily determined by the above equations | demonstrated in a remarkable manner the phenomena of su face 
Maxwell’s absolute method of measuring self-induction gives La, | tension, diffusion, and the magnetic properties of gases By 
and by a modification due to Prof Ayiton, where the eunent is bloyving one bubble inside another, he showed that theie is no 
electrical force inside a closel conductor A peculiar pioperty 
of soap-bubbles ıs their refusal to come mto contact when 
knocked against each othe: , they may ieceive violent shocks 
and still remain separate If, however, an electuified body be 
brought in the vicinity, they immediately coalesce So sensitive 
aie they to electrical attiaction that a potential difference due 
to one Leclanché cell between the two bubbles causes them to 
unite They may thus seive as very delicate elgctroscopes 


altered fiom C, to C, instead of from o to C = at Ca the 


value of L obtained ıs approximately L,, if Cı — C, ıs small 
compared with C From the known character of the curves of 
magnetization of iren, it ıs easily seen that the value of Lo in- 
creases with the current when the cuiient 1s small, then becomes 
neaily constant, and afterwards decieases For an electio- 


magnet having a horse-shoe ‘core of best Swedish iron 4” diameter | Many other beautiful and extremely interesting experiment’ on 


and 14” long, wound with 800 convolutions, the value of La for | liquid films of different shapes were performed in a masterly 
currents between 047 and 107 amp was found to satisfy the | manner 


A Geological Society, Aprl 11 —W T Blanfoid, F 

a L pril 11 anfoi RS 
equation Ly 5 + 0425, where A = current m amperes A Piesıdent, in the chair —The following communications weie 
method of compaiing self-induction with capacity 1s described, in ce een ce ë oo as area Mar er Senes: an 
which the arm of a Wheatstone’s biidge opposite the one con- Cave, North Wales by Dr Hemy Hicks, F RS AR an he z 
taming self induction ıs shunted by a condenser of capacity K pendix byC E De Ronee The author gave ai account of in 
eee es Balanced for sedy Same and the deflection, 6,, exploration of the cavein duimg the latter part of 1885, and during 
e. 1s g E SKa whele Aand ai ea oe eiei at 1886-87 He considered that the 1esults obtamed dunng that 
1 a ftheb H ances oi the two | time proved conclusively that there was no foundation for the views 
remianing armsotthe bridge The condenser is then disconnected, of those who contended that the drift which covered ove: the 
and another swing, 6, obtained, on agam breaxing the battery 


cueut 1s Lon entrance and extended ito the cavern was remanié, but they 
2 oe proved that the deposits whch lay over the bone-earth were 272 

, ee or Lp = h Kps situ, and were identi with the normal glacial deposits of the 

(A L; ~- Kgs’ 2 A area These deposits had once extended continuously across the 


valley, and the cavern (400 feet above Ordnance datum) had 
Further eip eot a made E he circio magnet when its consequently been, completely buried beneath them The cave 
P J y 2 piece of soft iron, the curients being | must have been occupied by animals during the formation of the 
reversed The resulting values of Le, %3, 39, and u are given in 


bone-earth, before any of the glacial deposits now found there 
absolute measure, and from them the author deduces— had accumulated, and a thick floor of stalagmite bad covered this 
L= 05 +39A, u= 210 + 720 Ñ, “earth” before the cavern had been subjected to water-action 


38 = 210 + 720%, for values of A bet 06 and This action had broken up the floor, and completely re-sorted the 

+ 720 WM, ee ay 9 materials, and added sandy and gravelly mateiial to the deposits , 
this sand and gravel had been examined by Rof Boyd Dawhins, 
who found that 1t agreed in every particular with the glacial sand 


TIR difficulties experienced in determining the mduction co 
efficients%o1 strong magnetizing forces produced by the testing 


` May 3, 1888] 


NATURE 


23 





and gravel occewung 1n the valley a little way above The laige 
limestone blocks ın the cavern had also been evidently disturbed 
by water-action, they were invauably found in the lowest 
deposits, and were covered over by laminated clay, sand, and 
gravels The author considered ıt certain that the caverns had 
been completely filled with these materials, and in the case of 
the Cae Gwyn Cave they appeared to have been conveyed mainly 
through the entrance 1ecently discovered unde: the duft The 
stratification at this entrance was so marked, and could be traced 
so continuously mwaids over the bone-earth, that there could be 
no doubt that this was the main entiance There was not the 
slightest evidence that any poition of the mateital had been con- 
veyed in through a swallow-hole, and the conditions witnessed 
thioughout were such as to preclude any such idea ‘The author 
quoted a Report by Dr Gerkie, who considered that the wall of 
the cavern had given way, but before the deposition of the 
glac‘al deposits, which were subseq.ently laid down against the 
limestone bank so as to conceal this entrance to the cavein In 
conclusion, he iefeired to the presence of 1eindeer 1emains in 
these caves, in conjunction with those of the so called olaei 
Pleistocene Mammalia, proving that these had reached the aiea 
long before the period of submergence, and evidently at an early 
stage 1n the Glacial penod It was important to remembe1 that 
reindeer 1emains had been found in the oldest 1:ver-giavels in 
which implements had been discovered Man, as proved by the 
implements discovered, was also pie-ent at the same time with 
the reideer, and ıt was therefore natuial to suppose that he 
migrated into this area in company with that animal fiom some 
northern souice, though this did not preclude the idea that he 
might also have reached this country from some eastein or 
southern source, perhaps even at an earlier period In the 
ecourse of the discussion which followed the 1eading of this 
paper, Dr Evans said the archzological evidence was against 
Dr Hicks'’s views 
Chemical Society, Aprilig —Mı W Crookes, F R S ,inthe 
chair —The following papers were read —The influence of tem 
perature on the composition and solubility of hydrated calcium 
sulphate and of calcium hydroxide, by Messis W A Shenstone 
andJ T Cundall The authors find, contrary to the usual state- 
ments on the subject, that hydrated calcium sulphate, whether of 
natural or of aitificial origin, parts with a portion of its water at 
moderate temperatures, e g 40° C , and that ıt may be almost 
completely dehydrated in dry air at temperatures below 100° C 
The effect of heat in diminishing the solubility of calcium sulphate 
in water at temperatures between 40° and 150° may theiefore be 
possibly due to the unequal solubility of the hydiated and an- 
hydrous salts Calcium hydroxide is likewise less soluble ın hot 
than ın cold water, but the authors have failed to obtain evidence 
in favour of the view that the diminished solubility in this case 
may depend upon the dissociation of the hydroxide or of some 
hydrate of the hydioxide ~-Theimo chemical constants, by Mi 
S U Pickermg Ina criticism of several deductions drawn by 
Thomsen figm thermo-chemical data, the author 1efeis to the 
suppesed ‘common constant of affimty”’—a quantity whose 
multiples by numbers up to 10 ate supposed to represent various 
1eactions, some of which are similar, and others totally dıs- 
similar (Ber Deutsch Chem Ges, v 170, v1 239), and points 
out that any number taken at random, e g 15,000 cal , would 
have gunen results similar to those obtained by employing 
Thomsen’s value of the constant, viz 18,361 cal —Action of hot 
copper on the mixed vapours of phenol and carbon bisulphide, 
by Piof T Cainelly and Mr J Dunn A small yield of anew 
diphenylene ketone (m p = 83°) 1s obtained in this reaction — 
Oxidation of oxalic acid by potassium bichromate, by Mr E 
A Werner —The action of phenylhydiazine on urea and on 
some of its detivatives, by Mr S Skmner and Dr S 
Ruhemann —Derivatives of phenylisobutyric acid, by Dr L 
Edeleanu —The loganıthmıc law of tomic weights, by Mr G 
J Stoney, FRS = 


Zoological Society, April 17——Dr St George Muvart, 
FR S, Vice-President, in the chair —The Secretary read a 
report on the additions that had been made*to the Society’s 
Menageiie dung the month of March 1888 —Mr C Stewart 
exhibited a preparation showing the structure and development 
of the brood-pouch of a Marsupial Tree-Fiog (Wototrema mar- 
oupratum) —Mr Boulenge: exhibited and made remarks on the 
type specimen of a new species of Marsupial Tiee-Fiog (Woto- 
¿rema fissipes) recently discovered by Mr G A Ramage nea 
Pernambuco, in Biazil —Mr Herbert Diuce read the descrip- 


ions of some new species of Heterocera collected by Mr C M Å 


a $t 





Woodford at Suva, Viti Levu, Fy: Islands The collection 
had been nade dunrg the months of Febiuary March, and 
Aprl, 1886, and was especially inteiesting on account of the 
exact localties being noted, as well as for the new species 1t con- 
tained Ninety-four species were represented, eight of which 
were described by the author as new to science —A communica- 
tion was 1eadfiom Mr T D A Cockerell, containing some 
1emarks on atavism, with reference to a paper on the same sub- 
ject read by Mr J Bland Sutton at a previous meeting of the 
Society —Prof G B Howes gavean account of the vocal pouch 
of RéAzxoderma darwint, and described in detail the mode of its 
attachment and the position of the emoryosin ıt The author 
contioverted the idea of Espada that the alimentary functions 
weie airested dung the development of the embryos in this 
Batrachian —Mr Olcfield Thomas i1ead a paper describing a 
new genus and species of Muridz obtained by Mr H O Forbes 
dunung his 1ecent expedition to New Guinea The author pro- 
posed to call this form, which was characterized by the possession 
of a prehensile tail, Cher asomys forbesi, after its discoverer — 
Lieut Colonel Godw'n-Austen, ! RS, 1¢ead the first of a pro 
posed series of papers on the Land-Mollusea of Burma The 
present communication gave an account of the snells collected 
by Capt Spratt, R A,m Upper Buma, among which were 
specimens of several new and very interesting species A com- 
munication wastead from Mr R Bowdler Sharpe, containing the 
sixth of his series of notes on the specimens of the Hume collection 
of birds The present paper treated of some of the species of the 
genus Digenea 


Anthropological Institute, Apul 24 —Francis Galton, 
F RS, Piesident, in the chan —A paper by Dr Venn on 
recent anthropometry at Cambridge was 1ead, and was followed 
by a communication by the President on the head growth of 
Cambuidge students he President’s paper we print elsew here 
Mr Galton also read a paper on the answers he had received 
from teachers in reply 'o questions respecting menval fatigue 


PARIS . 


Academy of Sciences, Apııl 23 —M Janssen, President, 
in the chair —Infuence of gravity on the co-oidinates measured 
by means of equatorials, by MM Loewy and P Puiseux The 
paper deals mainly with the equatorials coudés, such as the large 
instrament intended for the Pais Observatory, and gives the 
general formulas of reduction —On the aperiodic regulation of 
the amoitgsement and of the phase m a system of synchronized 
oscillations, by M A Cornu The principle ıs explained of 
this aperiodic method of control, which 1s shown to possess 
several advantages over the systems at present inuse It reduces 
to a minimum, 1f not to zero, the influence of the more oidinary 
disturbing causes, and supplies a continuous chek for the 
regulating apparatus as well as a simple means of 1eadjustment 
should ıt get out of order —Remaiks on M S.oletow’s recent 
communication on a cass of electric curients set up by the ultia- 
violet 1ays, by M Idm Beequerel The note :efeired to the 
passage of an electric current between two disks, or metallic con- 
ductors, placed paral'el to, and at a little distance from, each 
other, by means of the layer of intervening air, which requi es 
to be more on less heated by the 1adiation of a voltaic are M, 
Becquerel pots out that these effects appear to be analogous to 
those which he observed and analyzed in a different way uf the 
year 1853 He then showed that heated gases may conduct 
electric currents, these effects bemg functions of the nature and 
density of the gases, as well as of the relative dimensions of the 
electrodes —On the fixation of nitrogen by vegetable soil, by 
M Berthelot This ıs a reply to M Schloesing’s recent remaths, 
the main object of the note being to more clearly establish the 
history of these 1esearches and their piesent characte: —On the 
optical properties of natural pharmacolite, by M Des Cloizeaux 
The author, having recently resumed his interrupted studies of 
this ciystal, finds that its optical ciystallographic properties are 
absolutely identical with those of the artificial crystals lately 
obtamed by M Dufet ‘The only difference 1s an excess of 
about 4 per cent of water as determined by previous ana- 
lyses of the natwal crystals But these ciystals ae bygio- 
metric, and lose some of their water at 100° C The 
specimens analyzed were also probably mixed with a httle 
wapplerite, which sas yielded as much as 29 per cent 
of water, and which ın the state of an efflorescent powder 1s 
usually® associated w th pharmacolite —Note on the optwal 
characters of haidingeutte, by M Des Cloizeaux An examina- 
10n of some small specimess of this extiemaly rare crystal found 
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1n association with a few fragments of pharmacolite shows that 
it must be grouped with the family of the positive acute bisector 
crystals One of its indices of refraction, formerly measured by 
Haidinge: on a natural pism of 40°, formed by two opposite 
facets, 2’ and #1, must be the maximum index, æ = I 67 — 
Observations of Palisa’s new planets 275 and 276, made at the 
Observatory of Algiers, by MM Trépied, Rambaud, and Sy 

These observations, which were made with theo 50m telescope, 
cover the period April 17-18, when the two planets were of the 
respective estimated magnitudes 11 and 11 § —On the employ- 
ment of gas thermometers, by M Ciafts These remarks aie 
made in connection with the hydrogen instrument recently 
descnbed by M Cailletet, who mentions an analogous type of 
thermometer devised ten years ago by M Crafts —On a new 
system of telephonic communication between trains in motion 
and the neighboung stations, by M P Geimain A senes of 
electric measurements effected on rails from the stand-point of 
their resistance, insulation, and diffusive electric power, has 
satisfied the author that the two metallic parts of the same line 
connected together constitute an excellent conductor, provided 
the circuit and pile be insulated from earth He has established 
curves of resistance for the rails according to the variations 
caused by the temperature and by the humid condition of the 
ballast A new line shows less resistance than an old, owing to 
the oxidation of the poimts and the slow tiansformation brought 
about in the molecules of steel under the influence of vibration 

By setting up the necessary apparatus ın the stations and ın the 
guard’s van, telephonic correspondence may be carried on in 
both directions , but the details of the process aie for the present 
withheld —On anew fossil fish of the Commentry (Allier) Coal- 
measures, by M Charles Brongniart This fish, of which several 
good specimens have been found, presents peculiarities distin- 
gushing it from all other fishes extinct or living It ıs here 
consequently constituted a separate order of Pleuracanthides, 
as the prototype of the star-fish, Ceratodus, and allied forms 

The present specimen 1s named P, gaudryz, m honour of M 

Albert Gaudry 
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Physiological Society, april 13 — Prof Munk, President, in 
the char —Prof Gad made a complementary communication to 
his previous one dealing with the proof of the Wallerian law 
His experiments were carried out, ın conjunction with Dr 
Joseph, on the vagus nerve and its jugular ganglion ‘The nerve 
was cut through either on the central or peripheral gde of the 
ganglion, and after six or eight weeks degeneration was looked 
foi in the ganglion and nerve These experiments yielded only a 
general confirmation of Waller’s law, at the same time they 
biought to light so many peculiarities and divergencies, that, even 
with the kelp of physiological experiment, ıt was found ım- 
possible to deduce. any universal laws from the details com- 
municated to the Society —Dr Baginski spoke on the Bacteria 
normally present ın the fæces of children which are being fed on 
the milk of the mother As 1s well known, Eschricht has dis- 
tinguished two kinds among the above, vız Bactertum lactis 
and Bacterium colt, of these the first 1s said to be capable of ın- 
ducing the lactic fermentation of milk-sugar The speaker had 
investigated the truth of this statement by cultivating the 
Bacter1um lactis, with all needful precautions, ın a solution of 
milk‘sugar to which neither peptone noi any other nutrient 
fluid had been added When the fermentation was at an end, 
the flud was strongly acid, but no lactic acid, or at most 
the minutest trace of this acid, could be discovered ın ıt all the 
reactions which ıt did yield pointed to the piesence ın ıt of acetic 
acid This Bacterium lactis (which should now rather perhaps 
be called Bacterzum aceti) produced no effect on casein or 
any other proteid, and no putrefactive change was induced 
Sumilaily ıt had no action on starch paste Bearing in mind the 
practical medical interest which attaches to fermentative 
processes which may occur ın the alimentary canal of children at 
the breast, Dr Baginski had next investigated the behaviour 
of the Bacterium and the nature of the fermentation ıt produces 
when deprived of air and oxygen, and found that the fermentation 
was nall respects the same as that which takes place with access 
of air The gaseous products of the fermentation were carbonic 
acid gas, hydrogen and marsh-gas From among the various 
substances whose action on the Bacterium was tried, 1t 1s sufficient 
to mention that acetic acid very speedily killed it, so that no 
grevth of the organism was observed in gelatine made acd with 
the prodect of its own activity This product therefore plays 
the part of an active poison as regayds the further hfe of the 


organism —Dr Mertsching spoke on the histology of the skin 
and hairs, and in some detail on the mode of ouigin of horny 
growths The speaker exhibited a large number of preparations 
In suppoit of his views 
AMSTERDAM 

Royal Academy of Sciences, March 31 —Mi Martin 
stated that he had been charged by Mr van Lansberge, late 
Governor-General of Dutch India, to present to the Leyden 
Museum a portion of a jaw of a gigantic Ichthyosaurus fiom the 
south coast of Caam Fiom this fossil the existence of 
Mesozoic strata in that island may be infeired , and the fact that 
in British India and in Austiaha remains of the same animal 
have been found in the Chalk suggests that in Ceram also there 
may be a Cretaceous formation The statement made m 
Berghaus’s Physikalischer Atlas, to the effect that a Palseozoic 
formation 1s to be found on the south coast of Ceram, 1s without 
foundation 
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the splendid Laboratories at Cambridge, Manchester, and 
elsewhere 

It would not be wise to attempt to estimate too accur- 
ately to what extent Prof Rolleston’s book was instru- 
mental in bringing about this reform, by which the whole 
scope and method of biological teaching were altered It 
must be noted, however, that the time of its appearance 
was most opportune, and that the two leading principles 
of the book, in which it differed most markedly and most 
deliberately from all othe: works of the time, were pre- 
cisely the characteristic featmes of the new school 
These are, ın the first place, the insistence on accurate and 
practical examination of selected types before a student 
1s allowed to proceed to the systematic study of the groups 
to which the ty pes belong , and, secondly, the 1mportance 
of direct reference to the original sources of information 
On the first of these points, Prof Rolleston says, in his 
preface — 
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FORMS OF ANIMAL LIFE 


Forms of An:mal Life A Manual of Comparative 
Anatomy, with Descriptions of Selected Types By 
the late George Rolleston, D M , F RS, Linacre Pro- 
fessor of Anatomy and Physiology ın the University 
of Oxford Second Edition, Revised and Enlarged 
by W Hatchett Jackson, MA, Natural Science Lec- 
turer, St John’s College, Oxford (Oxford Clarendon 
Press, 1888 ) 


HE first edition of Prof Rolleston’s “Forms of 
Animal Life” was published in 1870. Avowedly 
an educational work, and written expressly for students, 
it came at a time when the teaching of zoology was in a 
very different position from that which ıt now holds, and 
opportunities for systematic laboratory instruction were 
rare 
At Oxford there already existed an admirably equipped 
Museum, ın the arrangement of which the wants of 
students received special attention , facilities for labora- 
tory work were also offered, and among the Linacre 
Professor’s pupils were men destined to become the 
leaders of the younger school of English zoologists 
Elsewhere, however, the conditions were less favourable 
The Cambridge school of biology, which has made for 
itself so great and honowzable a reputation, as yet had no 
existence Indeed, it was not till the year of publication 
of Prof Rolleston’s volume that the Trinity Preelector in 
Phy siology entered on the duties of his new office, and 
it was in October of the same year that the late Prof 
Balfour commenced his brillant University career 
In other centres the state of thinzs was very similar 
Zoology was taught almost exclusively by lectures, oftéh 
indeed of great value, but supplemented at most by 
demonstiations Individual students worked hard at 
dissections or ın museums, but organized laboratory 1n- 
struction, ın direct connection with systematic lectures, 
existed on a very small scale, if at all 
There was, however, a firm conviction on the part of 
those most directly and intimately concerned, that a great 
change was necessary , and a determination to carry out 
this reform at the earliest possible opportunity In 1872, 
Prof Huxley entered into possession of the new Biological 
Laboratories at South Kensington, and at once inaugur- 
ated a system of combined lecture and laboratory 1n- 
struction which has formed the model on which all 
subsequent courses have been framed Three years later 
he published, ın conjunction with Prof Mart.n, the 
“ Course of Elementary Instruction in Practical Biology,” 
and from that time the teaching of biology by lectures 
only became impossible 
This same year, 1875, witnessed the commencement of 
Piof Balfour’s systematic courses of practical morphology 
at Cambridge, and the introduction, by its newly elected 
Professor of Zoology, of the reformed system into one 
of the most eminent of the London medical schools | son, “he put me in possession of his plans for the rest of 
The change spread 1apidly throughout the country, and | the work, handed his papers to me, and expressed a hope 
the adoption of the new methods of teaching, pushed to | that, if he weie disabled fiom completing the new edition, 
its logical conclusion, led to the establishment of numer- | I might be the person to doitin his stead It 1s alm@t 
ous appointments, and to the building and equipment of | needless for me to add that in fulfilling this sacid trust 
VoL XXXVIII —No 967. c 


“ The distinctive character of the book consists ın its 
attempting so to combine the concrete facts of zootomy 
with the outlines of systematic classification as to enable 
the student to put them for himself into their natural 
relations of foundation and superstructure The founda- 
tion may be made wider, and the superstiucture may 
have its outlines not only filled up, but even considerably 
altered, by subsequent and more extensive labours , but 
the mutual relations of the one as foundation and of the 
other as superstructure, which this book particularly arms 
at illustrating, must always remain the same” 


On the importance of direct reference to the orginal 
authorities he speaks very positively — 


“In some cases, even the beginner will find ıt necessary 
to consult some of the many works referred to in the 
descriptions of the preparations and in the descriptions 
of the plates, but the bibliographical 1eferences have 
been addgd with a view rather to the wants mdicated in 
the words ‘Fur akademische Vorlesungen und zum 
Selbststudium,’ so often prefixed to German works on 
science, than to those of the commencing student ” 


“Forms of Animal Life” was the first student’s text- 
book in which these principles were distinctly formulated 
and deliberately adopted, and there can be no doubt 
that it played a most important part in stimulating and 
enforcing a direct study and accurate acquaintance with 
type forms as a necessary prelude to systematic zoological 
work just as the admirable series of preparations by 
Mı Robertson, the desciption of which forms so charac- 
teristic and important a feature of the book, have fur- 
nished a model from which other museums have copied 
freely and to their great advantage 

Piof Rolleston took great interest in his book during 
the later years of lus life he was actively engaged ın pre- 
paring the second edition , and very early ın this work 
he asked Mr Jackson to act with him as joint author 
Some progiess was made in this joint work, but ıt was 
soon inteirupted by the illness which, in the winter of 
1880, compelled Prof Rolleston to go abroad, and which 
proved fatal only a few months later 

“When Prof Rolleston went abroad,” says Mr gack- 
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I have endeavoured to carry out his wishes, which were 
mainty three (1) to enlarge the descriptions of the pre- 
paiat.ons and accounts of the various classes of animals, 
and to bring them to the standard of contemporary 
knowledge , (2) to add to each class or group a buief 
classification , and (3) to give as full a bibliography as 
space would admit ” 

The new edition which ıs now before us has been most 
carefully revised throughout , very considerable additions 
have been made, especially in the systematic portion, 
which has been entirely re-written by Mı Jackson, and 
the volume ıs more than double the size of ıts predecessor 
— extending to upwards of goo pages 

The book, as before, consists of three main sections 
the desctiptions of the selected preparations , the descuip- 
tions of plates illustrating the salient features in the 
anatomy of certain of these types, and, thirdly, the 
systematic accounts of the several groups into which the 
animal kingdom ıs divided The airangement of these 
sections has been altered , for while in the former edition 
the cescriptions of the pieparations and plates were 
placed afte: the systematic part, the relative positions 
have in the new edition been reversed The present 
arrangement ıs a mote natural one, and the change, which 
was contemplated by Prof Rolleston, 1s ceitainly an 
improvement 

The selected preparations, the desciiption of which 
forms the first section of the book, are for the most pait 
the same as those of the former edition The skeleton 
and certain parts of ‘the muscular system of the rabbit, 
and the alimentary canal, urmary, and generative organs 
of the same animal, have been added, the privet hawk 
moth has been substituted for the death’s head, and the 
skeleton of the pigeon and a few invertebrate preparations 
have been omitted Though the number of the prepara- 
tions remains practically the same as before, this portion 
of the book has been increased by nearly a hundred 
pages , the expansion being due mainly to the insertion 
of much fuller accounts of allied forms, and partly to 
a large addition in the bibliogiaphy 

It would be an easy matter to take eaception to the 
plan of this part of the book, and to urge that the space 
devoted to the description of particular specimens, which 
the majority of readers can neve: have a chance of seeing, 
nught have been allotted, with far greater advantage to 
students, to thorough descriptions of the anatomy of typical 
animals selected as representatives of the several groups 
Accounts such as these are much wanted, and the oppor- 
tunity for providing them was an exceptionally favourable 
one The criticism, however, loses all pomt as directed 
agamst this second edition, for Mr Jackson, 1egarding 
his task as a trust, has rightly refrained from interfe1ing 
with the scheme of arrangement of this, perhaps the 
most characteristic section of the book 

He has, however, subjected the whole to very careful 
revision The descriptions are admirably clear and con- 
cise, and the additional paragraphs have given Mr Jack- 
son opportunity for introducing references to allied forms 
which are always important, and in many cases of very 
high value indeed 

The second part of the book, containing the plates 
with their descriptions, 1s less satisfactory Cf the t®elve 


plates ofthe first edition ten have been retamed without 
e e 


change, one has been slightly altered, and one cancelled 
Three new plates, which had been piepared and com- 
pleted under Piof Rolleston’s own direction, have been 
added, ilustiating points in the anatomy of the skate, 
of the oyster, and of certain Arthropoda respectively. 
We sinceiely wish these plates had been omitted 
They form no essential part of the book , the subjects 
aie not well chosen, and the drawings themselves are not 
always correct The figure of the 1eproductive organs of 
the earthwoim, for instance, 1s very misleading , and the 
nephridia, as shown in the same figure, aie entnely 
wrong ‘The new plates show no improvement on the old 
ones the figure of the oystei 1s not of sufficient import- 
ance to justify 1ts insertion, while the plate supposed to 
illustrate the anatomy of the skate 1s one of the very 
worst we have ever seen We cannot but feel the highest 
respect for the conscientious and self-effacing spirit in 
which Mr Jackson has carned out a most laborious and 
delicate task , but we believe most sincerely that he 
would have done more honour to the memory of his chief 
by suppressing most if not all of these plates, which are 
In every way unworthy of the book and of its authors 
From the fact that this part of the book has alone 
undergone compression, we suspect that Mr Jackson, 
who has no responsibility in connection with the plates 
save that of retaining them, agrees with us as to their 
merits 

About a dozen woodcuts have been inserted in the 
descriptions of the preparations these are well chosen 
and will prove useful, though the absence of descriptions 
in two or three cases 1s somewhat exasperating. At the 
present time accurate and oniginal figures illustrating the 
anatomy of typical animals are so urgently needed that 
we cannot but regret that the 1esources of the Clarendon 
Press were not drawn on mote largely in this respect 

@he third and concluding portion of the book contains 
the systematic descriptions of the groups , and here the 
changes are very great indeed Occupying less than two 
hundred pages in the former edition, 1t has now increased 
to sa hundred This part of the book 1s by far the most 
important, and is exceedingly well done Short descrip- 
tions of the Jaiger groups are followed by mosf accurate 
and comprehensive accounts of the several classes Fhe 
further subdivision of the classes into orders and othe1 
minoi gioups is given in all cases, and the most recent 
researches are referied to, without being given undue 
prominence 

Foi this part of the work Mr Jackson ıs enttiely 1e- 
sponsible, and we congiatulate him very heartily on the 
admirable manner in which he has effected it We have 
indeed but one complaint to make—namely, that, as in 
the former edition, the groups are described in descending 
order, Veitebrates being taken first, and Protozoa last 
This is a serious fault, gifing the effect of an uncomfort- 
able diop as we pass from group to group, and, further- 
moie, rendering discussion of the mutual relations of the 
several gioups very difficult, and in many cases futile or 
impossible 

Apart from this, we have nothing but praise to offer 
Limits of space will not allow that we should deal at length 
with the several classes, but a few points may be noted 

The Enteropneusta are left among the “Worms”, 
their vertebrate affinities are mentioned, though Mr 
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Jackson does not appear to favour their claims to rank 
among the higher group The vexed question of the 
homologies of ihe Arthiopod appendages 1s treated fully 
The antennules of Crustacea aie doubtfully classed as 
true appendages, while the Crustacean antenna, with the 
chelicerae of Arachnida are regarded as post-oral ap- 
pendages which have become pre-oral by shifting foi- 
wards The antennz of Myriapodsand Insects are ruled 
out, “as being apparently processes of the procephalic 
lobes ,” while the suggestion that the telson represents a 
region rather than a somite will meet with very general 
approval 

Brauer’s classification of Insects 1s adopted, with some 
slight modifications, and is given ın considerable detail 
The leeches are treated with caution as an isolated 
group, and no suggestion ıs mace of their possible 
affinities with Turbellaria 

Among the lowe: groups the Calenterata are dealt 
with very thoroughly The possibility of near kinship 
between the Acraspedote Meduse and the Anthozoa that 
has found favour of late with Gotte and others 1s men- 
tioned, but rejected The Protozoa also receive very 
liberal and thorough treatment, moie than a hundied 
pages being devoted to them As regards classification 
three main divisions are adopted the Acmetaria, Ciliata 
and Mastigophora are classed toge her as Plegepoda, a 
gioup equivalent to the Stomatophorous Corticata of 
Lankeste1, and for which the old term Infusoria might 
conveniently be used The remaining divisions are the 
Endoparasita or Sporozoa, and the Rhizopoda, the latter 
group being equivalent to Lanester’s Gymnomy xa 

Mr Jackson ıs a singularly modest writer, and seldom 
allows his own hind to be seen, a note on the blood- 
vessels of the eaithworm, in which he questions the 
existence of the so called subintestinal vessel, 1s of co- 
siderable intere-t , and throughout the volume there 1s 
abundant evidence of intimate practical acquaintance 
with the groups he des 11bes so well 

The impoitancc, even for the jumor student, of duect 
1eference to o1 ginal papers wis, as we have noticed 
above, one of the points on which Prof Rolleston insisted 
most strongly In this respect Mı Jackson has afforded 
assistance of a singulaily efficient character Possessed 
of a most unusually accurate and extensive acquaintarce 
with the zoological literature of all counties, Mr Jacksou 
has given the full benefit of his knowledge to readers of 
his book Every page teems with evidence of the most 
diligent research amongst authorities, and none but a 
specialist in each group can estimate 11ghtly the enormous 
amount of labour that its preparation must have cost him 
Only less admirable is the restraint which has enabled 
him to 1efiain from buidening the book with an undue 
number of references, while those that aie given have 
been selected w th the utmost care, 21 arranged in such 
way as to afford the student aid of a kind hitherto denied 
him “The method I have adopted,” says Mr Jackson, 
“ts to citethe most important and 1ecent authorities, which, 
when consulted, will ın most cases give the names of al! 
other accounts worvh reading, so as to form a teally very 
complete idea to the state of present knowledge ’ It is 
this “index” wi ch constitutes the characteristic feature 
of the new edition, and in the care and thoroughness 
with which he has compiled it, Mr Jackson has confeired 


an inestimable boon on zoologists, and has rendered his 
work indispensable to teachers and students alike 

The earlier edition af “Forms of Animal Life” was 
marked by a certain s ngulaiity, at times almost gio- 
tesqueness, of diction, which inteifered to some extent 
with the populaiity of the book, we are glad to observe 
that care has been taker to remove this blemish, though 
an occasional tendency to 1eveision may be noticed in 
such statements as that “the anterior piostate 1s divatic- 
able into two lobes,’ or that a given figure is “ one-half 
less than natural size” 

It would be better, too, 1f zoologists could completely 
emancipate themsel.es from the traditions of human 
anatomy, and cease to speak of the anterior part of a 
rabbit as the “upper half? or to use such terms as 
“vena cava descende.s” “Uto-genital,” too, which 
threatens to establish 1 self permanently, should not be 
used for urmo-genital , and the term “ pseud-hemal” 1s 
objectionable, and, as apphed to the vascular system of 
an earthworm, mean.ngless 

However, these are but smal’ points , and in concluding 
we acknowledge in the fullest degree the singularly pans- 
taking and conscientious manner ın which Mr Jackson 
has fulfilled his task, anc the signal service he has thereby 
1endeied to zoologists “Forms of Animal Life” is a 
unique book , none but Prof Rolleston could have witten 
it, and probably there 1s no one who could have 1etained 
and developed more successfully than Mı Jackson has 
done the exactness and thoroughness to which Prof 
Huxley long ago alluded as its special charm 

AMM 


THE CARDINAL NUMBERS 


The Cardenal Numbi s, with an Introductory Chapter on 
Numbers Genraity By Manley Hopkins London 


Sampson Lon, 1887 ) 
U NLIKE Hudib.as, who could, as we are told, “ extract 
numbers out of matte,” Mr Hopkins pidposes 1n 
the essay before us to extract matte: from numbers, or, as 
he says in the pieface, * to show that eve1y-day things— 
numbeis being one af them—possess ın themselves 
materials worth vestigation and connections with other 
subjects of thought and study” Our author does not 
attempt any systematic mvestigation of the properties 
of numbers to do so would far transcend the modest 
limis to which he confines himself He prefers to con- 
sider numbers ın then relation to such subjects as religion, 
music, poetry, mythology, and superstition Some puiely 
numelical facts are, hcwever, given, which either aie, or 
else ought to be, found in every text-book of anthmetic— 
for instance, the rules ‘given on p 75, at the beg nning of 
the appendix) for determining when a number is divisible 
by any of the fist twelve numbers, 7 only evcepted The 
cardinal numbers from I to Io inclusive aie treated 
sepaiitely in ten distinct chapters Ihese, with the 
introductory chapter ad an appendis, the principal 
portion of which 1s taken up with magic syuates, form the 
whole of the work 
The nature of om authors 1ematks will be best seen 
by making a few quo.ations Thus 1. the chapter gn 
Number Cne, after speaking of the unity of the Godhead 
and the oneness of self, ùe goes on to say — 
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“Geography and natural history abound in words 
which exptess the separateness of an object, its isolation, 
its ove-Zzness Similar to the number 1, and to the 
pronoun I, there are found in different languages and 
dialects referring to local separation, the words z, Az, ey, eye, 
egg (and here think of the Latin ego and the Greek yò), 
eyot, at, inch, znnzs, tle, 2sle, inver, insula, zsola, isla , 
and connote some of these with the anımal eye and egg, 
having a sımılaı separation asan island in geography All 
the latter have the same meaning, and eapress a portion 
of land segregated, cut off fiom othe: land and surrounded 
by water—oneness ” 

With the above we may compare Shakespeare’s use of 
the word eye in the passage-—“ The ground, indeed, 15 
tawny. With an eye of green in’t” (“ Tempest,” Act II, 
sc 1) 

Respecting the celebrated ‘wos in profane myth and 
history, we read in the next chapter — 

“Prominent among these are Romulus and Remus, 
Brutus and Cassius , andın Irish legend Eber and Airem , 
concerning whom we are informed that Eber was slain by 
his brother Airem He was the hero of the Ivernians, the 
ancient non-Celtic inhabitants of Ireland Auirem was the 
ancestor of the Celts who conquered the country ” 

The Hibbert Lecture, May 1886, 1s referred to in a foot- 
note as the source from which this Irish version of the 
story of Romulus and Remus was taken Itıs new to us, 
and will probably be so to most of our readers 

In the chapter on Number Three we are told the ongin 
of the heraldic feur de lys — 

“Tt was the dewce of ¢hree fishes ued together with a 
tibbon, which formed the feur de /uce—luce being the 
name of the fish, but which was afterwards transfigured 
into the more elegant emblem of the fleur de Lys, the 
flower of the 111s, taking the place of the fish, its shee 
petals still presenting a trine ” 

It will be remembered that Justice Shallow, in the 
opening scene of the “ Mer1y Wives of Windsor,’ speakıng 
of “the dozen white luces ” in his coat, remarks that “the 
luce is the fresh fish ’ 

To thg noble army of cucle-squareis we leave the task 
of iefuting the following argument, merely 1emarking 
that ıt may with equal facility be used to disprove the 
quadrature of the parabola, which has been believed 
in by all orthodox mathematicians since the time of 
Archimedes — 

“In a quadrangle, the space may be divided into the 
munutest squares, lea,ing no space undivided , but ina 
circle, every square applied to its periphery will always 
leave an angular space, and however far the process 
of smaller angles my be carried, an ulumate undivided 
space will remain ’ 

Apparently our author 1s not quite satisfied with this, 
fo. in the next paiagiaph (on p 47) he proves, ın another 
manner, that the cucle cannot besquared In both proofs, 
for the words “a cucle” we may substitute “any curve, 
including the parabola,” without thereby affecting the 
argument 

We have never heard of Montrecla, to whom we are 
1efeired for an account of attempts to square the circle, 
but “possibly Montucla is meant, who in 1754 published 
a“ History of Researches relating to the Quadrature of the 
Circle,” a second edition of which (by Lacroix) appeaied 
1D 1831 This conjecture is strengthened by the {ct that 
our aythor’s lst of the principal calculators of m ends 
with Vega (borm in 1754 andemurdered in 1802), who 


obtained its value to 140 decimal places, making no 
mention of Rutherford and Shanks, who ın more recent 
times pushed on the calculation to 500 and 707 places 
respectively 

From Chapter VII , which treats of a variety of subjects, 
including among them “the number of the beast” and 
the fine distinction between szy and ha/f-a-dozen, we select 
for comment the following sentence — 

“ Sıx, also, 1s the least number of the poznis of f.rature ; 


so that a body cannot under all circumstances be ım- 
movable unless secured (o1 resisted) at six points” 


Having only common-sense to guide us, and being unable 
to divine what train of reasoning could have led the 
author to the above conclusion, we should imagine that 
whenever any two points, A, B, of a body are fixed every 
other point in the straight line AB1s also fixed, so that the 
body can only rotate round the hne AB Consequently 
if any third point (not in the stiaight hne AB) 1s also 
fixed the body ıs immovable Do the words “under all 
circumstances” imply that the body ıs immovable even 
when all sza of our author’s “ points of fixatuie ” are in the 
same straight line? If not, we are at a loss to know what 
they mean 

The appendix contains among other things a method 
of filling up magic squares which ıs said to have beem 
communicated by a Russian mathematician to Prof. 
Sylvester and by him to a friend of the author As some 
portions of the Russian Empire are not very far distant 
geographically from the land of the Chaldzeans, this tradi- 
tion may have had its origin among the magicians, 
astrologers, Chaldzans, and soothsayers of the Court of 
Nebuchadnezzar, to whom magic squares were doubtless 
wellknown We hope Mr Hopkins will be able to trace 
1t to 1ts source, even though it would take some time to 
dp so, and the appeaiance of a second edition of “ The 
Cardinal Numbers” might thereby be delayed The public 
need not be impatient, fo. they can in the meantime allay 
their curiosity concerning the properties of magic squares 
by a perusal of the “ Mathematical Recreations” of Ozanam 
and a host of more modern writers 





OUR BOOK SHELF ° 

The Romance of Mathematics Beng the Oniginal 
Researches of a Lady Professor of Girtham College 
in Polemical Science, with some Account of the Social 
Properties of a Conic, Equations to Brain-Waves , 
Social Foices , and the Laws of Pohtical Motion By 
P Hampson, M A, Oriel College, Oxford (London 
Elhot Stock, 1886 ) 


OUR first acquaintance with the title, which we have 
copied in full, was limited to its four opening words 
These suggested various ways in which the subject might 
be treated, we had noidea that the task before us was 
to examine and regga t upon a somewhat muld jeu d'esprit 

The editor, who poses as a Cambiidge student and 
quondam pupil of the Girtham Professor, and subse- 
quently as her husband, discovers, in a well worn desk, 
certain lecturés, essays, and othe: matter In his intro- 
duction he says it 1s not his intention to disclose how he 
came into possession of the papers , in the closing pages 
he ıs caught in his work of reading and transctibing, 
and “at length we gained our point, and obtained the 
full sanction of the Jate Lady Professor of Girtham Col- 
lege to publish her papers” “Thus her obedient pupil 1s 
enabled to repay his late instructress for all her kindness to 


\ May 10, 1888] 





him,” and also to remove fiom the mind of the reader the 
unpleasant feeling he has all along had whilst perusing 
the papeis, that he was a party to a mean action 1n so 
doing 

The earliest essay, ın an unfinished form, written whilst 
ın statu pupillari, is entitled “Some Remarks of a 
Girtham girl on Female Education,” and combats those 
“male sycophants” who “would prevent us from com- 
peting with you , you would separate yourselves on your 
island of knowledge, and sink the punt which would bear 
us over to your privileged shore Of all the twaddle— 
forgive me, male sycophants !—that the world has ever 
heard, I think the gieatest 1s that which you have talked 
about female education ” 

The second paper isa “ Lecture on the Theory of Brain- 
Waves, and the Transmigration and Potentuality of 
Mental Forces.” She taxes the usual equation 

T 
= ot- 
and determines A by the method of mesmerism “We 
find the ratio of brain to brain—the relative strength 
which one bears to another, and then, by an application 
of our formula, we can actually determine the wave of 
thought, and read the minds of our fellow-creatures An 
unbounded field for reflection and speculation 1s here 
suggested Like all great discoveries, the elements of 
the problem have unconsciously been utilized by many 
who are unable to account for ther method of procedure 
; The development of this theory of brain-waves may 
be of great practical utility to the world It shows that 
great care ought to be exercised in the domain of thought, 
as well as that of speech” Some verses follow, and then 
we have Papers 11 and iv, which are, in our opinion, the 
best part of the book, viz a “ Lectuie on the Social Pro- 
perties of a Conic Section,” and the “ Theory of Polemical 
Mathematics” Paper v contains a “ Lecture upon Social 
Forces, with some Account of Polemical Kinematics,” 
and Paper vı carries on the preceding into “ Polemical 
Statics and Dynamics”, Paper vii expounds the “ Laws 
of Political Motion,” and Paper vin closes the book with 
a lecture “ On the Principle of Polemical Cohesion” We 
ought to apologize for going into such detail, but Aur 
account will show our readers that the present work does 
not deal with mathematical discoveries It is a ‘“‘skut,’ 
with the perusal of which a reader acquainted with 
mathematics may while away, not unpleasantly, an odd 
half-hour or two 


Antipodean Notes By “Wanderer” (London Sanpson 
low, 1888 ) 

Lights and Shadows of Melbourne Life 
man (Same publishers ) 


THE “notes” in the first of these two books do not 
embody the results of a very wide experience They 
simply record some observations made by the author in 
the course of a nine months’ tour round the world 
“Wanderer” does not, however, pretend to offer an 
exhaustive account of any of the subjects on which he 
touches He has an easy, pleasant style, and gives with 
some vividness his first impressions of the scenes he 
describes The greater part of the book relates to New 
Zealand, the practical, commercial, and social aspects of 
which he had, he thinks, more amd better opportunities of 
studying than are obtamable by tf majority of “ globe- 
trotters” There ıs a short but inttresting chapter 
on the Maoris, of whose qualities, as they have been 
affected by contact with civilization, “Wanderer” has 
no veiy exalted opmion He admits, however, that 
there are exceptions to what he calls “the average 
of uselessness” One of the native members of the 
House of Representatives is, he says, “highly edu- 
cated, intelligent, and even eloquent” The question 
whether women should be admitted to the House was 
lately discussed, and the speech of this deputy on the 
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subject was “by far the most brillant and entertaining 
of a debate in which many colonial legislators soared 
above the oidinary level of dull mediocrity ” 

The second book consists of a series of papers, some 
of which were originally contributed to Melbourne news- 
papers They are written ın rather too “smart” a style, 
but contain much information which it would be hard 
for Englishmen who may be interested ın Melbourne to 
find elsewhere. The book will no doubt be welcomed by 
many visitors who will go this year to Melbourne to see 
the Centennial International Exhibition 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by hes correspondents Neither can he under- 
take to return, or to correspond with the writers ofy 
rejected manuscripts ialended for this or any other part 
of NATURE, No notice is taken of anonymous communi- 
cations ] 


The Salt Industry ın the Unıted States 


I cAN sympathize toa great extent with your correspondent 
George P Meimll on the question of salt statistics For a 
number of years I have been accumulating information on the 
whole subject of salt, and have found the greatest difficulty in 
obtaining much of a trustworthy characte. The most extensive 
salt literatureisin Germany even there the statistical part of the 
subject 1s not dealt with so extensively as the geological, geo- 
graphical, chemical, and manufacturing Perhaps the most com- 
plete salt literature 1s that of India, which 1s issued yearly by the 
Government , but ıt deals almo-t exclusively with Indian salt 

Iam not muck surpi ed that the information in our Encyclo- 
peedias respecting the salt industry of the United States should 
be so scanty Most of the information derivable 1especting it 
has to be obtained frem public newspapers, trade pamphlets, or 
papers in scientific joarnals It 1s true th wt, so far as the deposit 
of Petit Anse, in Louisiana, 1» concerned, the United States 
Government pubushed an account of it shortly after the termina- 
tion of the gieat war Dr Sterry Hunt, whom I had the 
pleasure of meeting at Manchester at the Buitish Association, has 
written probably more than anyone else on American salts , but 
it must be borne in m'nd that it 1s only within the last twenty 
years thatethe gieat salt discoveries in Western New York and 
Michigan have been made Į have a complete or neaily com- 
plete list of all the Michigan works, which was issued in the 
Chicago Tribune of January 24, 1888 Ihave also before me a 
copy of the Sag:naw Couszer of December 18, 1887 This gives 
some valuable tables respecting the Michigan+alt Ing Michigan, 
in 1887, 3,944,309 bariels of salt were inspected by the salt 
inspecto: In 1869, only 561,288 barrels were made , and ın 1880, 
2,676,588 There was more salt made in Michigan in 1887 than 
had been made previously to 1869 ın that State The growth of 
the salt manufacture has been exceedingly rapid in the States , 
hence the reason why so little 1s known of it outside the persons 
interested ın the tiade 

Within the last five or six years there has giown upa most 
extensive salt manufacture in the Wyoming Valley in Western 
New York Already this new district bids fair to cut out entirely 
the old Syracuse or Onondaga district The make of American 
salt has much more than doubled itsel® ın the last ten yeais I 
am sure that personally I shall be much pleased 1f Mı Menil 
will, etther through your columns or direct to me, give any 1n- 
formation more accurate than ıs obtainable from our Encyclo- 
peedias I amstriving to establish at Noithwich, the centre of the 
Cheshire salt tiade, 2 Salt Museum, and although I have been for 
along time accumulating specimens of salt from all parts, and 
have, thanks to the East Indian Government, and through the 
kind exertions of Mr J T Brunner, M P , our Parliamentary 
representative, who 1s most handsomely furnishing the Museum, a 
complete set of specimens of Indian salt, yet I find great difficulty 
in obtaining won xs treatmg on salt, also maps, plans, and diagiams 
I trust, by degiees, to have a Museum perfectly unique, I believe 

When I say that until the last two or thiee yeas our English 
salt statistics have not been trustworthy, and that it 1s only by the 
indefatigable exertions of Mr Joseph Dickinson, H M Inspector 
of Mages, assisted by myself and one or two o'her gentlemen 
cornected with our salt trade, that they are now very nearly cem- 
plete, Mr Meirill must not be surprised at the difficultye@f getting 
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trustworthy information Foi some seventeen years I have kept | hills,” Newton concludes thus “I forbear to deseribe other 
^ complete list of all salt exports ftom the Meisey ports, and this | causes of mountains, as the breaking out of vapours fiom below 
ist, I think, ıs the only complete one published, though the Salt | before the eaith was well haidened,—the selthuy and shrinking 
Chambe: of Commeice here professes to have a list, which it | of che whole globe after the upper regions or surface began to be 
does not issue for public use Indeed, I regret to say that it ıs | 4a7d,” though he adds, ‘1 have not set down anything I have 
almost impossible to get any assistance or information from this | well considered, or will undeitake to defend ” 
body The letter, which 1s written in reply to one of Buinet’s, dated 
The French Government issues at times a hst of salt manu- | January 13, 1680-81, 1s given ın full m Biewster’s “ Memours of 
factured or raised from mines The last I received, viz 1879, | Sir Isaac Newton,” vol u Appendix 4 The manuscript from 
gave, as the production for that year, 283,000 tons of sea saltand | which it 1s printed 1s a copy of the letter, without date or 


293,000 tons of rock salt signatuie , but, according to Brewster, “the whole 1s distinctly 
Ishall be glad to give any information I possess to Mr Merrill, | written in Sir Isaac’s hand ” CHARLES DAVISON 
and should be glad if any of your readeis could give any in- Bumingham, April 23 
formation or assistance that would enable me to makeas comple'e a 
as possible the Salt Museum we are here forming Lightning and Milk 
Northwich, Cheshire THOMAS WARD 


EMIN PASHA (NATURE, vol xxxvn p 583) mentions the 
African supestition “that fire kindled by a flash of hghtning 
Prof Rosenbusch’s Work on Petrology cannot be extinguished until a small quantity of milk has been 
TROF Bonney’s letter (NATURE, vol xxxvii P 556) makes me | powed ove: it” This idea ts embodied in a Russian proverb, 
venture once more to ask permission for space for a few remarks | and has also existed in parts of Germany (Boyes, Lacon, 
One of the objects I had ın view in wuting to you at first s | P 157) Emm Pasha adds that, ın tempermg swords made 
paitly attained by the appearance of Prof Bonney's “ friendly from meteoric iron (vulgo, thunderbolts), the blacksmith uee 
plotest”’, and his remaik that but for my lette: he should have | Not water, but milk Are other instances of this custom known 
1eframed “fo. a season” leads me to hope that in due course | Has any explanation been offered? Indian folk-lore furnishes 
this object may be still furthe: realized two ideas whicn may illustrate it one, that the fall of a meteor 1s 
Prof Bonney sees gieat objections to Rosenbusch’s system of | 2 bad omen (Indian Notes and Queries, July 1887, 674), the 
classification, and demuis to some of his gloupsaltogether, both | other, that evii spuits are very fond of fresh milk (2b , Decem 
as to those admitted and those omitted Natually, then, Fe | ber 1886, 198) Meteontes and lightning are connected im the 
desires that this system shall not, by students of petiology, be | minds of ignorant people, particularly, as Emin Pasha oe 
too readily accepted nor too blindly followed I do not think | the present instance ‘The milk, therefore, whether applied 
there ıs much danger of this, nor do I think that the « viaduct” | by smith or fire-man, may be iather intended as a Po 
was too much complimented either by Dr Hatch or myself, the | ton than used for its mtuinsic power of tempering steel or 





defective foundation of the piers in question being quite | etingushing flame F A BArHER 
sufficiently alluded to for the bine being 4 ot 20 Campden Hill Road, Kensington, W , April 29 

The position, however, seems to be this ‘The number of am 
earnest students of petiology 1s large: now than formeily, and The Duplex Pendulum Seismograph 


1s on the inciease ‘They feel that no satisfactory system of 
classification had yet been oftered to them, and indeed are 1ather 
bewildered by the fact that Opinions as to what is the best 
system have been almost as many ın number as the teacheis 
who could by any means claim to be authorities entitled to 
instruct in this matter Also, it 1s now a long time since any 
detailed system of classification, covenng the whole ground, 
has been attempted 

Now we have such an attempt offered to us by Rosenbusch, 
and there 1s no doubt that to many it will be very welcome and 
will be largely used, in spite of the defects undoubtedly seen ın ıt 

Piof Bonrey objects to the viaduct because of the weakness 
of some of its piers, and still more strongly objects to it, I think, 
because hę considers that when a student has crossed ıt he will 
airive at a point fiom which he will obtain a view of the sur- 
rounding country which will not be a good ot conect view, and 
which will in some respects confuse the knowledge of that countly 
already obtained and stall to be sought for 

Would not this be just exactly the best time for some 
authority of great experience to come forward and point out to 
us younger workers wherein the viaduct 1s defective, and wherein 
we shall see wrongly fiom the grourd on the further side of it , sian 
and to tell us his opinions as to a better viaduct, so placed as to Self- Induction 
lead us to a better point of outlook ? I TIAVE to apologize for erroneously attributing to Dr Lodge 

May we hope that Prof Bonney will himself give us such a a suggestion with 1eference to the self-induction of wires for 
detailed citicism of the sub,ect? It would be received with high-tension electiic discharges I do not, however, consider, 
Sieat attention and gratitude by many who, like myself, are | as Prof Lodge appeais to do, that for such dis harges ıt 1s “fon 


As the accuracy of the duplex pendulum seismogiaph has 
been impugned by a wnite: in NATURE, vol xxxvu p 571, 
who at the same time adopts the instrument (with modifications 
which are, ın my opinion, the reverse of improvements) I forward 
to you comparison diagrams They show side by side the record 
given by the seismograph itself, and the real motion of the base 
of the instrument when that was artificially shaken in a manner 
that closely imitated an earthquake Tne real motion was re- 
co#ded by means of a multiplying lever hinged by a untversal 
joint in a bracket fixed to a separate support, In both records 
the motion 1s magnified about six times The agreement of the 
two demonstrates the accuracy of the instrument as an eaithquake 
recorde, alike for laige and for small motions These are ex- 
amples of tests which I have been in the habit of applying to 
seismogiaphs since 1880 (see Proc R S » Vol xxxı p 440) In 
the piesent case the test was made with one of the duplex 
pendulum seismogiaphs made and sold by the ®Cambydge 
Scientific Instrument Company, ard desciibed by mein NaTURE, 
vol xxxiv p 343 J A EWING 

Univeisity College, Dundee, Apul 20 


looking for ‘‘light and leading” in this branch of study the face of it absurd” to suppose that the self-induction of iron 
A B wnes 1s legs than that of copper wnes of the same dimensions 

mS Prof Ewing has suggested that for veiy small values of the 

History of the Contraction Theory of Mountain magnetizing force, H, non may p-s-1bly behave as a diamagnetic 
Formation body, and the coriespo ding values of the magnetic sus- 


IN his “ Physical Geology,” <econd editor, p 674, Prof ceptibility, 4, may be egative The values of the magnetic 
Gieen says “The notion that the eath’s contraction has been | duction, B, which are given by the equat.on— 


the cause of the displacement of the rocks and the elevations B= (1 + 472)H, 
of the surface seems to have occuiied fist to Descartes (éd | will be less than H, because 21s negative The rate of increase 
française, 1668, p 322) ” of B with H will be less than unity for non if this supposition 


It ddes not seem to be generally known that, a few years | 1s true, and will be equal to unity for coppei, for which we may 
later, the same idea occuned to Newton In a letter to Dı | suppose that the value of £ 1s neghgible The coefficient of self- 
Thomas Burnet he refers to that wiiter’s “Sacied Theory of the | mduction, which will be Pioportional to the rate of increase of 
Earth,” the Latin edition of which was published ım 1681, and | B with regard to H for wnes of the same dimensions will * 
considers the creation of the earth in connection with the Mosaic accordingly be less for the 1ron than fo. the copper 
account . After suggesting illustiations of the “* generation of City and Guilds Institute, May 2 W E SUMPNER 
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SUGGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 


BODIES | 
IV 


IV.—ON THE SPECTRA OF STARS OF GROUP II 
JN the previous part of this memoir I have attempted to 
give a general idea of that grouping of celestial bodies 
which in my opinion best accords with our present know- 
ledge, and which has been based upon the assumed 
meteoric origin of all of them 
I now proceed to test the hypothesis further by showing 
how it bears the strain put upon ıt when, in addition to 


general grouping, ıt 1s used to show us how specific 
differences aie ariived at 


I GENERAL DISCUSSION OF DUNER’S OBSERVATIONS 


In the paper communicated to the Royal Society on 
November 17 I pomted out that the so-called “stars” 









































































































































































































































































































































































































































Fic 6 —Duagram showmg how an absorption flu ing va~ies in width according 
to the quantity of absoroing substance present 


of Class II] a were not masses of vapour like ou sun, 
but swaims of meteorites , the spectrum being a com- 
pound one, due to the radiation of vapour in the inter- 
spaces ana to the absorption of the light of the red- o1 
white-hot meteorites by vapours volatilized out of them 
by the heat produced by collisigns 
I also showed that the radiati was that of carbon 
vapour, and that some of the absorption was produced by 
the chief flutings of Mn and Zn 
Dunér in his map gives eleven absorption bands, chiefly 
flutings, in Class III a, but in the case Of the tenth and 
eleventh bands there 1s some discrepancy between his map 
and the text, to which reference will be made subsequently 
His measurements are of the darker portions of the 
. flutings, speaking generally 


* The Baker an Lecture, delivered at the Royal Society on April r2, by 
J Norman Lockyer, FR S. Continued from p 11 


from the interspace pales the absorption. 


It will be clear at once that in the case of the dari 
flutings the dark bands should agree with the true absorp- 
zon of the vapours, and that when the amount of absorp- 
tion varies, only that wave-length away from the maximum 
of the flutings will vay Thus, the same fluting may be 
represented as in Fig 6, according to the quantity 
of the absorbing substance present 

In the case of the d7zgA/ flutings, however, the dark bands 
on either side may 27 some cases be produced partly by 
contrast only, and the brighter and wide: the bright flutings 
are the mote they wi!l appea: to vary, and in two ways 
first, they will dim by contrast when the bnght flutmg 
1s dimmer than ordinary, and secondly, the one on the 
side towards which the bright fluting expands from its 
most decided edge will diminish as the bright fluting 
expands (see Fig 7) 

There is also another :mpoitant matter to be borne in 
mind _ As these spectra are in the main produced by the 
integration of the continuous spectra of the meteorites, 
the bright flutings of carbon, and the dark flutings pio- 
duced by the absorption of the continuous spectra by the 
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Fig 7 —Diagram show ng the vai.ation in wad h of 4 bright fluting, and the 
CoMsequent variation in width of the con rast band at th fainter edge 


vapour suliounding each meteorite, the proportion of 
bright fluting area to dark fluting area will vary with the 
reduction of the spacing between the meteorites 

If any bright or dark flutings occur mm the same region 
of the spectra when the spaces are gieatest, the 1adia- 
tion effect will be stionger, and the absorption fluting will 
be “masked ,” where they aie least the radiation itself 
will be masked This reasoning not only applies to 
flutings but to lines also 


The Radiation Flutengs 


We will first deal with the radiation flutings—those of 
cabon The brightest less refrangible edge of the chief 
one 1s at wave-length 517, where it sharply cuts off the 
tail end of the absorption of the magnesium fluting the 
dark@st edge of which begins at 520, as the carbon ght 
Phe same 
e e 
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thing happens at the more refrangible edge of the other 
absorption of Mg at 500, as Duné1’s figures show 


Less refrangible edge More refrangible sharp edge 


502 496 1n a Herculis 
Band 8 (absorption } 501 496 ın p Perse 
of Mg) 503 496 ın R Leonis Min 
505 496 ın 8 Pegası 


If this explanation of the rıgıdıty of the less refiangible 
edge may be accepted, it 1s suggested that the rigidity of 
the end of band 8 at 496, near the nebula line 495, seems 
to indicate that we may have that line as the bright, less 
refrangible, boundary of another radiation fiuting 

The fluting at 517 1s the chief radiation fluting of carbon 
The next more tefiangible one, which would be most easily 
seen, as the continuous spectrum would be less bright ın 
the blue, has its less 1efrangible and brightest edge at 474 

This in all probability has been seen by Dunér, though, 
as before stated, there ıs here a discrepancy between his 
maps and his text It lies between his dark bands 9 and 
10, the measurements of which are as follow — 


Less refrangible edge More refrangible edge 


Band 9 482 476 1n a Orionis 
484 477 ın B Pegasi 

Band 10 472 460 ın « Orionis 
474 462 ın a Herculis 


It is not necessary for me to point out the eatreme and 
special difficulty of observations and determinations of 
wave-lengths ın this part of the spectrum Taking this 
into consideration, and bearing ın mind that my observa- 
tions of the chemical elements have shown me no other 
bands or flutings ın this region, I feel justified in looking 
upon the narrow bright space between bands 9 and 10 as 
an indication of another carbon fluting—the one we 
should expect to find associated with the one at 517, with 
its bight edge at 473 instead of 476, where Dunérs 
measurements place it Thereis a bright fluting in this 
position in Nova Orionis 

I shall refer to both these points later on 

The third fluting, the carbon one with its brightest edge 
at 564, 1s certainly also present, though here the proof 
depends upon tts masking effect, and upon the manner 
in which this effect ceases when the other flutings narrow 
and become faint 

In addition to these three flutings of carbon, which we 
shall distsnguish ın what follows as carbon A, there 1s 
sometimes a fourth more refrangible one beginning at 
wave-length 461, which 1s due to some other molecular 
form of carbon It extends from wave-length 461 to 451, 
and, as we shall presently see, it 1s this which gives rise 
to the apparent absorption band No Io ın the blue, 
this we shall distinguish as carbon B 

It 1s very probable also that ın some cases there 1s, in 
addition to carbon A and carbon B, the hydrocarbon 
fluting which begins at wave-length 431, the evidence of 
this being Dunér’s apparent absorption band 11 It may 
be remarked here, that although most of the luminosity 
of this fluting ıs on the more refrangtble side of 431, 
there 1s also a considerable amount on the less refrangible 
side 

With regard to bands 9, Io, and 11, then, there is little 
doubt that they are merely dark spaces between the 
bright blue flutings of carbon, and that whether they are 
seen or not depends upon the relative brightnesses of the 
carbon flutings and the continuous spectrum fiom the 
incandescent meteorites When the continuous spectrum 
1s faint, it will not extend far into the blue, and the re- 
sulting dark space between the bright carbon A fluting at 
474 and the end of the continuous spectrum 1s the o1igin 
of the apparent absorption band ọ When the con- 
tinuous spectrum gets very bright, band 9 should, and 
does, disappear On reference to the maps of the 
sptctra of the “stars” with bright lines, it will be seen 
that th® broad apparent absorption band in the blue 
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agrees exactly in position with band 9, and ıt undoubtedly 
has the same origin ın both cases This band may there- 
fore be regaided as the connecting link between the 
bodies belonging to Group I and those belonging to the 
group under consideration 

Band 1o 1s the dark space between the bright carbon 
A fluting at 474 and the carbon B at 461, and can only 
exist as long as the carbon flutings are brighter than the 
continuous spectrum Dunérs mean values for the band 
are 461-473, and on comparing these with the wave- 
lengths of the carbon flutings (see Fig 10, which will be 
given in the next instalment) it will be seen that the 
coincidence 1s almost perfect 

There ıs a httle uncertainty about band 11, which 
Dunér was only able to measure in one star, but ıt very 
probably has its origin in the dark space between the 
bright carbon B fluting and the hydrocarbon fluting at 
431 (see Fig 10) This would give a band somewhat 
broader and more refrangible than that shown in Dunér’s 
map, but, as alieady pointed out, great accuracy in this 
part of the spectrum cannot be expected 


Chemical Substances indicated by the Absor ption Flutings 
and Bands 


I may state that I have now obtained evidence to show 
that the origin of the following adsorption flutings 1s 
probably as under — 


Wave-length of 


Wave-length of less refrangrble 


No of Fluting Onigin darkest most re- end, given by Dunér 
frangible edge. as measured in 
a Orionis 
2 Fe 616 628 
3 Mn (2) 585 595 
4 Mn (1)? 558 564 
5 Pb (1)? 544 550 
6 Bał 524 526 
7 Mg 521I 517 
8 Mg 500 495 


These flutings are characteristic of the whole class, 
and Dunér’s catalogue consists chiefly of a statement of 
their presence or absence, o1 their varying intensities, in 
thg different stars 

He gives other bands and wide lines which he has 
measured specially ın a Orionis_ I have also discovered 
the omgin of the majority of these They are as 


follows — 
Wave-length. 
í. Fluting of Cr(1) 581 
II ? 579-577 
III Fluting of Pb (2) 997 
IV ? 5438 
V Line of Mn seen 1n bunsen 538-540 
VI Band of Ba 532-534 
1 Fluting of Ci (2) 5594 
f: » » (3 536 
3 Line of Cr seen ın bunsen 520 
Lines) 4 Ba band 514° 
5 601 
6 Ist, 2nd, and 3rd Ba flutings fess 
7 649 


Band 1, which extends from wave-length 649 5 to 663 8, 
has not yet been allocated 


Tests af our Disposal 


In order to prove @At my explanation of the nature of 
these celestial bodies is sufficient, a discussion of the 
individual observations of them, seeing that differences in 


1 Means strongest @uting 

2 The secund Pb band has been seen in a Scorpu and a Orionis Owing 
to an error ın the map ın the former paper, this fluting was ascribed to zinc 

3 This 1s the second brightest band, wave length 525 The first, at wave- 
length 515, 1s masked by the radiation fluting at 516 

4 Lhisis not given by Dunér It would be masked by the Mn fluting in the 
star I have inserted ıt to show that we could not be dealing with the 3rd 
fluting of Cr at 536 1f we could not explain the apparent absence of the 


and 
t 5 Inthe early stages this band is masked by the yivid hght coming from 
f the carbon ın the interspaces 
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the spectra are known to exist, should show that all the | tions I shall show subsequently that there are, ın all 


differences can be accounted for ın the main by differ- 
ences in the amount of interspace, that 1s to say, by a 
difference between the relative areas of space and 
meteorite in a section of the swarm at ught angles to the 
line of sight I say in the main, because subsequent 1n- 
quiry may indicate that we should expect to find minor 
differences brought about by the beginnings of condensa- 
tion in large as opposed to small swarms, and also by the 
actual or apparent magnitudes of the swarms varying 
their briliancy, thus enabling a more minute study to be 
made of the same stage of heat in one swarm than in 
another. 

How minor differences may arise will be at once seen 
when we consider the conditions of observation 

The apparent point of light generally seen is on my 
view produced not by a mass of vapour of more or less 
regular outline and structure, but by a swarm of meteorites 
perhaps with more than one point of condensation 

An equal amount of hght received from the body may be 
produced by any stage, or number of nuclei, of condensa- 
tion , and with any differences of area between the more 
luminous centre and the outliers of the swarm 

All these conditions producing light of very different 
qualities are integrated in the image on the slit of the 
spectroscope 

I have said “ generally seen,” because ıt has been long 
known that many of the objects I am now discussing are 
vauable, as well as red, and that at the minimum they 
are not always seen as sharp points of light! but have 
been described as hazy 

The severe nature of the tests at our disposal will be 
recognized when we inquire what must follow from the 
variation of the spacing Thus, as the spacing 1s 
reduced— 


I The temperature must increase 


a Vapours produced at the lowest temperatures 
will be the first to appear 

B The spectrum of each substance must vary with 
the quantity of vapour produced as the 
temperature increases, and the new abs®rp- 
tions produced must be the same and must 
follow in the same order as those observed in 
laboratory experiments 


II The carbon spectrum must first get more intense 
and then diminish afterwards as the spaces, now smaller, 
are occupjed by vapours of other substances 

© a The longest spectrum will be that produced by 

mean spacing 

B The masking of the dark bands by the bright 
ones must vary, and must be reduced as the 
mean spacing 1s reduced 


III The continuous spectrum of the meteorites must 
increase 
a There will be a gradually-increasing dimming 
of the absorption-bands from this cause 
8 This dimming will be entirely independent of 
the width of the band 


IV The spectrum must gradyally get mcher in absorp- 
tion-bands = 
a Those produced at the lowest’temperatures will 
be relatively widest first 
B Those produced at the highest temperatures will 
be relatively widest last 
y They must all finally thin 


These necessary conditions, then, having to be fulfilled, 
. I now proceed to discuss M Dunér’s individual observa- 


1 Hind first roticed ths in 1851 Quoted by Arago, ‘‘ Astronomie 


Populaire ” 


we a a a A 


probability, other bodies besides those he has observed 
which really belong to this group 


II Discussion OF DUNER’s INDIVIDUAL C BSERVATIONS 
Consideration of the Extreme Conditions of Spacing 


Ceteris partbus, when the interspaces are largest we 
should have a preponderance of the radiation of carbon, 
so far as quantity goes The bands will be wide and 
pale, the complete radiation will not yet be developed, 
a minimum of metallic absorption phenomena—that 1s, 
only the flutings of magnesium (8 and 7), the first fluting 
of manganese (3), and the first fluting of iron (2), but the 
great width of the bright band at 517 will mask band 8 

When the interspaces are least, the radiation of 
carbon should give place to the absorption phenomena 
due to the presence of those metallic vapours produced 
at the highest temperature at which a swarm can exist 
as such , the bright flutings of carbon should be dimin- 
ished, and the true absorption flutings of Mg, Fe, Mn, Pb, 
and the band of Ba, should be enhanced 1n intensity 

There will be an zaverszon between the radiation and 
absorption 

The highest intensity of the absorption phenomena will 
be indicated by the strengthening of the bands 2, 3, 4, 5, 
and6, and the appearance of the other flutings and 
bands specially recorded ina Orionis The bands 7 and 
8 will disappear as they are special to a low temperature, 
and gal give way to the absorption of manganese, iron, 

s XC 

This inversion, to deal with it in its broadest aspect 
should give us at the beginning 7 strong, and 2, 3 weak, 
and at the end 7 and 8 weak, and 2, § strong 

The first stage, representing almost a cometic condition 
of the swarm before condensation has begun, has been 
observed in Nos 3,! 23, 24, 25, 36, 68, 72, 81, 118, 247, 
249 There ıs a very large number of similar instances 
to be found in the obseivations The above are only 
given as examples 

The “ist stage, before allthe bands fade away entirely, 
has been observed in Nos 1, 2, 26, 32, 33, 38, 40, 61, 64, 
69, 71, 75, 77, 82, 96, 101, 116 As before, these are only 
given as instances 

It ıs natural that these extreme points along fhe line of 
evolution represented ın the bodies under consider- 
ation should form, as I think they do, the two most 
contrasted distinctions recorded by Dunér—that ıs, re- 
corded in the greatest number of cases 


Origin of the Discontinuous Spectrum 


I have already shown that when the meteontes are 
wide apart, though not at their widest, and there 1s no 
very marked condensation, the spectium will eatend 
farther into the blue, and therefore the fiutings in the blue 
will be quite bright , ın fact, under this condition the chief 
light in this part of the spectrum, almost indeed the only 
hight, will come fromthe bright carbon Under this same 
condition the temperature of the meteorites will not be very 
high, there will therefore be little continuous spectrum to 
be absorbed ın the red and yellow Hence we shall have 
discontinuity from one end of the spectrum to the other 
This has also been recorded, and ın fact ıt 1s the condi- 
tion which gives us almost the most beautiful examples of 
the class (196, a Herculis, 141, 172, 229) 

The defect of continuous light zz ‘he blue m this class, 
after condensation has commenced and the carbon dutings 
are beginning to disappear, arises from defect of radiation 
of the meteorites, and hence 1n all fully-developed swarms 
the spectrum is not seen far into the blue for the reason 
thatethe vapours round each meteorite are at a tempera- 


The references are to the numbers of the stars in Dunér s Malogue 
e . 
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ture such that fluting absorption mainly takes place, 
although of course there must be some continuous ab- 
‘sorption in the blue This ıs perhaps the most highly- 
developed normal spectrum-giving condition , 44, 45, 55, 
Ho, 65, 86, 92, 278 are examples 


The Paling of the Flutengs 


Subsequently, the spectra are im all cases far from being 
discontinuous, and the flutings, mstead of being black, 
are pale Thus, while the bands are daik in the stats we 
have named, they are not so dark ın a Orionis Here, 
in short, we have a great distinction between this star 
and a Herculis, o Ceti, R Lyre, and p Persei 

Obviously this arises fiom the fact that the average 
distances between the meteorites have been reduced , 
their temperature being thereby increased as more col- 
lisions are possible, the vapours are nearly as bulhant 
as the meteorites, and radiation from the interspaces 
cloaks the evidences of absorption Nor 1s this all 
as the meteorites are nearer together, the area producing 
the bright flutings of the carbons relatively reduced, and 
the bands 10 and 9 will fade for lack of contrast, while 8 
and 7 will fade owing to the increased temperature of the 
system generally car1ying the magnesium absorption into 
the line stage, 4 1s now predominant (see 102, 157, 163, 
II4, 125, 135) 

Under these conditions the outer absorbing metallic 
atmosphere round each meteorite will in all probability 
consist of Mn and Fe vapours, and in this position the 
masking effect will least apply to them This 1s so 
(114, 116), they remain dark, while the others are pale 

Here we have the indication of one of the penultimate 
stages already referred to 


Phenomzn of Condensation 


Dealing specially with the question of condensation, — 
T have already referred to possibly the first condition of 
all, recorded by Dunér in the observations now discussed 
~—I may say that the first real and obvious appgoach to ıt 
perhaps 1s observed when all, or nearly all, except 9 and 
Io of the flutings are wde and dark The reasons will be 
obvious from what has been previously stated Still 
more condensation will give all, or nearly all, the bands 
wide anl pale, while the final stage of condensation of 
the swarm will be reached when all the bands fade and 
give place tolines We have then reached Class II (107, 
139, 168, 264), 2 and 3 should be and are perhaps the 
last to go (203) 


The Bands 9 and 10 


With regard specially to the bands Qand 10, which 
include between them a brightspace which I contend ıs the 
second fluting of carbon, I may add that if this view 1s 
sound, the absence of 10 should mean a broad carbon 
band, and this ıs the condition of non-condensaton, 
though not the initial condition The 1ed flutings should 
therefore be well marked—whethe: broad or not does not 
matter , but they should be dark and not pale Similarly 
the absence of band 9 means non-condensation 

Theiefore 9 and 10 should vary together, and as a 
matter of fact we find that their complete absence from 
the spectrum, while the metallic absorption 1s strong, 1s a 
very common condition (1, 2, 6, 16, 26, 32, 39, 40, 46, 
54, 60) 

That this explanation 1s probably the true one 1s shown 
by fitrther consideration of what should happen to the 
red flutmgs when 9 and 10 are present As the strong 
ted flutings indicate condensation, according to my view 
this condensation (see ante) should pale the other 
flatings This happens (3, 8, 13, 28, 35, 45, 30, afd last, 
not least, among the examples, I give 50, a Orionis) 

e e 


III RESULIS OF THE DISCUSSION, - 
The Line of Evolution, 


I have gone over all the mdividual observations 
recorded by Dunér, and, dealing with them all to the 
best of my ability in the hght afforded by the alloca- 
tion of the bands to the various chemical substances, 
the history of the swarms he has observed seems to be 
as follows — 

(1) The swarm has arrived at the stage at which, owing 
to the gradual neanng of the meteoites, the hydrogen 
lines, which appeared at first in consequence of the great 
tenuity of the gases ın the interspaces, give way to carbon 
At first the fluting at 473 appears (as in many bright-line 
stars), and afterwards the one at 517 ‘This is very 
nearly, but, as I shall show subsequently, not quite, the 1eal 
beginning of Class III q, and the radiation 1s now accom- 
panied by the fluting absorption of Mg, Fe, and Mn— 
bands 7,2,3 This ıs the absorption produced at the 
temperature of the oxy-coal gas flame, while the stars 
above referred to give us the bright line of Mn seen at 
the temperature of the bunsen 

(2) The bright band of carbon at 517 natiows and un- 
veils the Mg absorption at band 8 We have 8 now as 
well as 7 (both representing Mg), added to the bands 2 
and 3, 1epresenting ke and Mn, and these latter now 
intensify 

(3) The spacing gets smaller, the carbon, though re- 
duced ın relative quantity, gets more intense The second 
band at 473 ın the blue gets brighter as well as 
the one at 517 We have now bands 9 and to 
added This reduced spacing increases the number of 
collisions, so that Pb and Ba are added to Mg, Fe, and 
Mn We have the bands 2, 3, 4, 5, 6, 7, 8, 9, and Io 
This is the condition which gives, so to speak, the normal 


| spectrum 
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(4) This increased action will give us a bight atmo- 
sphere round each meteorite, only the light of the 
meteorite ın the line of sight will be absorbed we shall 
now have much continuous spectrum from the interspaces 
ag well as the vapour of carbon Zhe absorption Jutings 
will pale, and the Mg flutings will disappear on account 
of the higher temperature, while new ones will make their 
appearance 

(5) Greater nearness still will be followed by the 
further dimming of the bright carbon flutings including 
the one at 517 The blue erd of the spectrum will 
shorten as the bands fade, naniow, and increase in 
number If the star be bright, it will now put on the 
appearance of a Orionis, if dim, only the flutings of 
Fe and Mn(1), bands 2 and 3, will remain prominent 

(6) All the flutings and bands gradually thin, fade, and 
disappear A star of the third group 1s the result 

In the latter higher-temperature stages we must 
expect hydrogen to be present, but ıt need not necessarily 
be visible, as the bright lines fiom the interspaces may 
cancel or mask the absorption ın the line of sight of the 
l ght of the meteonites , but in case of any violent action, 
such as that produced by another swarm moving with 
great velocity, we must expect to see them bright, and 
they are shown bught in a magnificent photograph of 
o Ceti, taken for the Diaper Memorial, which I owe to 
the kindness of Pig” icke1ing I shall return to this 
question . 


Stages antecedent to those recorded by Dunér 


So fa: I have refered to the swarms observed by 
Dunér The result of the discussion has been to show 
that all the phenomena are included in the hypothesis 
that the final stages we have considered are antecedent 
to the foimation of stars of Group III , bodies which give 
an almost exclusively line absorpt’on, though these bodies 
are probably not yet stars, if we use the term star to 
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plete volatilization, similar to that observed in 
the ca$e of our sun. , : 
The. n then arises, Are all the pre oog 
stages really included among the objects already con- 
sidered ? : 
It will be remembered that in my former communica- 
tion I adduced evidence to the effect that the mixed 
stage was ded by others in which the swarms 
were still more dispersed, and at a lower temperature. 
The first condition gives us bright hydrogen ; the last 
little continuous spectrum to be absorbed, so that the 
m is one with more bright lines than indications of 
ion ; and, in fact, the chief difference between the 
of these swarms and of those still sparser ones- 
which we call nebulz lies in the fact that there are a few 


more bright metallic lines or remnants of flutings ; those | 
of magnesium, in the one case, being replaced by others | 


of manganese and iron. : 

If my view be correct—if there are stages preceding 
those recorded by Dunér in which we get both dark and 
bright flutings—it is among bodies with spectra very 
similar to these that they should be found. ve 

The first stage exhibited in the objects observed by 
Dunér is marked by flutings 7, 3, and 2 (omitting the less 
y ible one not yet allocated), representing the flutings 

3 

‘the 


, and Fe visible at the lowest temperatures. 
stars which I look upon as represe 

Stage should have recorded in their sp 

7 and 3 (without 2), representing Mg 


a the fluting: 
g and Mn. ; 
4 (To be continued) 


THREE DAYS ON THE SUMMIT OF 
MONT BLANC. hee fh 
Ys eden E men are already ane oni te thir ; of he 


work of the coming season. ' 
attention the following notes relating 
of M. Richard, who spent three days di 
summer on the summit of Mont Blanc, wi F 
making a series of continuous meteorological and other 
observations. There are many Alpine men who might, 
if they pleased, follow his example without much incon- 
venience to the:nselves and with considerable advantage 
to science. The following is a summary of the record 
which M. Richard has contributed to Za Nature :— 

The summit of Mont Blanc is a station of the utmost 
importance to meteorology, since it rises to a great 
height (4810 metres), and overtops the whole Alpine 
cage Shag had not hitherto been considered possible 
to in there for any length of time. De Saussure, 
whose statue is erected at Chamounix, passed some days 
in 1788, on the Géant hill, at the height of 3510 metres. 
In 1844 Martins, Bravais, and Le Pileur, pitched their 
tent at the Grand-Plateau, 4000 metres high, and here 
they passed several days, and made numerous and im- 


portant observations. Hitherto no explorer had remained | | 


on the summit of the mountain itself for any length of 
time ; tourists making but a very short stay—usually only | 
afew minutes From these facts we can see the import- 
ance of the scientific expedition carried out in the 
summer of 1887, with great success, by M. Joseph Vallot, 
one of the most daring and able members of the Alpine 
Club. Having made, in 1886, a Sees of physiological 


| account of bad weather. 








observations, during the ascent of some of the highest 
of the Alps, he determined to establish on Mont 

lane three temporary meteorological observatories, the 
first at Chamounix, 1050 metres high, the “second on the 
rocks of tie Grands-Mulets, 3059 metres high, and the 
third on the summit of Mont Blanc. He constructed 
meteorological sheds, and furnished each of them with 
istering instruments constructed by MM. Richard 
rs—a barometer, a thermometer, and a hygrometer. 
Theinstruments placed at Chamounix and the Grands- 


Mulets were inspected every week, but those at the- 
summit could not be reached for fifteen days, ony 
To superintend the lower 
stations he procured the assistance of M. Henri 
Vallot, a distinguished engineer, on whose competence 
and carefulness he could rely. At Chamounix, M. 
Joseph Vallot’s plan was considered impracticable. 
He executed it, however, in company with M. F. M. 
Richard, one of the makers of the registers. No less 
than twenty-four guides were necessary, on account of 


nting a prior | 2 


ee 


the great weight of the baggage (250 kilogrammes). At 
midday, July 27, 1887, they began the ascent to the 
Grands-Mulets. On account of the late start, the party, 
overtaken by night, arrived at the Grands-Mulets at to 
o'clock. Getting to bed at 11 o'clock, the travellers set 
out again the next morning at 3, after a light meal. 

M. Richard then proceeds to te!l the story of the jour- 
ney and of the time spent on the top of Mont B 
The astent from the Grands-Mulets is difficult, but 
very dangerous when the snow is good. Crevassqg ha 
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to be crossed by laddeřs, and very steep banks of snow 
must be struggled through. They arrived at the Grand- 
Plateau at 7 o’glock, and stopped there for refreshment 
and-repose. At.the Tournette rock, one of the bearers 
was forced to stop from fatigue, and to give his load 
to one of the more robust, and about 3 o’clock in the 
afternoon they arriyed at the summit. All the guides 
but two deposited their burdens on the snow, and imme- 
diately took their departure. When ascending the last 
hill, MM. Vallot and Richard were attacked by mountain- 
sickness, and for some hours did not recover. M. Richard 
compares the shape of the mountain-top to a pear cut in 
two and resting on a plate, the stalk of the fruit well 
representing the narrow ridge by which one ascends. 
Between this ridge and the dome, which measures scarcely 
more than 20 metres in diameter, is a small indentation, 
in which they fixed their tent. Having driven the stakes 
into the snow, they secured the tent by a long rope. None 
of them had at that time the strength or courage to 





M. Richard says, was worth all the pains and fatigues 
they had endured. The thermometer, when placed on 
the snow, stood at 19°C. below zero. Thesun rose, and it 
was a most marvellous sight. As the day-star shone out, 
rosy clouds enveloped the snow-clad tops of the surround- 
ing mountains ; little by little, the shadows in which the 
rocky peaks emerging from the snow were clothed dis- 
appeared, leaving the peaks covered with the richest 
tints. The clouds below sometimes appeared like a rough 
sea, with its waves dashing against a rocky shore, and 


sometimes like a thick veil thrown over valleys by the | 


night. , Then these clouds dissolved into air under the 
influence of the sun's rays, seeming to disappear as if by 
magic, leaving no other trace of their existence than a 
light mist clinging to the sides of the mountains. 

They now began to put their instruments into posétion. 
Tht larg actinometer, made by M. Violle, was placed on 
a small table ; and the others—theactinometers of Arago 


arrange the baggage. They were compelled to take 
shelter from the wind, and having refreshed themselves 
with a little soup, made with melted snow and preserved 
bouillon, they stretched themselves on the ground, with 
their heads on the boxes of instruments and the cooking- 
utensils. 

Overcome by his efforts in erecting the tent, M. Richard 
fell asleep ; but during part of the night M. Vallot made 
gallant efforts to fix his instruments, but he was at length 
compelled by the snow to return. After some hours of 
sleep, the cold woke M. Richard, and, fearing the effects of 
the carbonic acid gas engendered by the breathing of four 
persons, with the consent of the others he allowed some 
air to enter, and, lighting a lantern, placed it on the 
ground, believing it would be extinguished before there 
would be any danger of suffocation. However, the wind 
which raged outside kept the tent well ventilated, and 
froze them to the marrow. About 4 o'clock they all went 
out of the tent and watched the sun rise—a sight which, 


| and M. Violle, the thermometers, and the Fontin barometer 
—being fixed (Fig. 2), M. Vallot at once commenced his 
observations. Then they made their tent more comfort- 
able with a floor of double-tarred cloth, and, above this, a 
mattress, hard, no doubt, but to them a very welcome 
addition. The tent was 4 metres square, and 1°50 metre 
high. The health cig arty was not very good: M. 
Richard and one pf the guides suffered from severe head- 
aches, with feverish symptoms. The least effort, even 
ordinary movement, caused such fatigue that they were 
compelled to lit down during a great part of the day. 

They had a visitor the first day, in the person of Baron: 
| Munch, coming from Courmayeur, in Italy, into Chamou- 
nix, who was amazed to find sojourners on the top of 
Mont Blanc. The second night was not so trying as the 
first: they had pillows, which were softer than the pots 
and pans, and they thus had a most refreshing 4 
The tent was very picturesque. M. Vallot had brought 
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fər the party gutta-percha snow-boots, which they put on 
over fur-lined boots. Thanks to this precaution their 
feet were kept free from frost-bite. Their leather shoes 
were of no use ; they had been dried in the sun and hung 
on a string’stretched aloft across the tent. On thisstring at 
night were also hung the glasses which are always neces- | 
sary to protect the eyes from ophthalmia in those regions. 
M. Vallot had also brought coverings for the ears and | 
reck, and linen masks to preserve the skin of the face. 
Equipped in this manner the aspect of the travellers was | 
curious and even terrifying (Fig. 4). The tent with the | 
various articles hung up, with the boxes of provisions, 
the blazing stove, and the boiling soup, had a most pictur- 
esque appearance (Fig. 3). 

The second day was spent in making observations. 
The provisions were almost neglected ; they never had 





an appetite during their stay. The different preserved 
meats, though very tempting, did not entice their 
benumbed stomachs, and twice each day they took | 


nothing but a little preserved bouillon, in which a small 
piece of cheese had been broken. Their drink was warm 
coffee ; on the first day tea had made them ill, and they 
never could take it again during their three days’ sojourn : 
the guides, however, drank a little of it. 

On July 30, the observations began at sunrise. Towards 
10 o'clock the little colony received a second visitor, an 
Englishman, who, on his departure, wished to take away 
with him some letters dated from the top of Mont Blanc. 
A yellow-beaked crow settled herself time after time near 
the observers. The guides declared that her presence 
was a sign of good weather; but it did not prove so. 
Towards 2 o'clock enormous clouds began to form on 
the side of Mont Pelvoux ; then their colour changed ; 
the gloom turned to darkness; and while the weather 
remained fine over Chamounix, the valley of Aosta and 
the Savoy Alps were soon hidden by a terrible thunder- 
storm. A furious wind drove the observers into the tent. 
It was 4 o'clock, and they had almost made up their 














Fic. 4 


Minds to descend, but as there was not time to put all 
their instruments in safety, they decided to remain and 
weather the storm. They held the ropes of the tent, and 
piled snow all around it to keep it steady. Towards 9 


o'clock, M. Vallot having gone out, found himself sur- 


rounded by electrical clouds, which played around his 
clothes and his head, but. he Swed any actual shock. 


During the hours that they thus anxiously passed in the 


tent they were compelled to close the last opening to pre- 
vent the snow from getting in. 
Spent without profit. 
diagrams. 


But the time was not 
M. Vallot made,some physiological 
The beatings of the pulse, of the carotid, &c., 
were to have so much the more interest because they 
would differ from those which would be obtained when 
but a short stay is made, the travellers now having been 
two days at the summit. These observations made them 
forget their troubles. At last, about 2 o'clock in the 
morning, the tempest passed away, and, although the 


wind continued to blow violently, they got a refreshing 
sleep. À 
They decided on the following day, July 31, to continue 
their observations till 9 o'clock, then to bring every- 
thing into the tent, and to redescend to Chamounix. The 
guide Payot was suffering from a violent head-ache, with 
a high fever, and was compelled to keep his bed, but 
about 11 o’clock he bravely offered to descend at once, 
and even desired to carry his knapsack. M. Vallot had 
not given orders for help to be sent to take their 
baggage away ; they therefore left the greater portion be- 
hind them in the tent; still there were many thiags that 
could not be left. These were divided into bundles, and, 
with a last glance at the magnificent view, they began 
the descent. The guide Michel had warned them that 
this@would be very difficult, since last night’s storm 
would have obliterated all traces of the usual pgths. And 
so it was found to hẹ. After the Grand-Plateau, the 









air, and.a milder.temperature, soon restored them to their 
usual health. Towards 7 o’clock they came to Cha- 
unix, where they received an enthusiastic welcome. 
had thus been proved that it was quite possible to 
live.and make observations at those high altitudes. The 
‘greatest danger is. in the violent.storms that. burst almost 
“without notice, and which may become terrible tempests 
‘against. which any temporary observatory would not 
stand. . M. Richard says that the results of the observa- 
tions will be published when the papers have been 
inspected and classified, i 
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THE PHOTOGRAPHIC CHART OF THE 
HEAVENS, 


; WE reprint from the Odservatory for May the 
following article by the editors :— 
The “ Bureau.du Comité international permanent pour 
Pexécution photographique de la Carte du Ciel” has 
published, amongst other more technical papers relating 
to this subject, one by Dr. Gill, of a very remarkable 
character, to which we wish to draw attention. Most of 
i ho attended the Conference understood that the 
vork in contemplation was to make a photographic chart 
of the heavens, to take pictures of the stars by photo- 
showing, with the greatest care, the appearance 
avens as they are at the present time, in order 
-future time these pictures might be used, by 
comparison. with other pictures taken under similar con- 
ditions or directly with the sky, to determine the many 
questions that could be dealt with in this way—to enable, 
vin fact, the astronomer of the future to have the sky of 
his past and his present to deal with. That this was so 
seen from, a consideration of the three following 
ms which were agreed to unanimously by the 
Į e 


peed 















€ progress made in astronomical photography 

> that the astronomers of the present day should 

dertaking a description of the heavens by 
“means. 

rk should be carried out at selected stations, 

instruments which should be identical in their 


ipal objects are (a) to prepare a general 
hart of the heavens for the present epoch, 
. which will enable us to determine with 
y the positions and the bright: 
all the stars down to a given magnitude (the 
tude being understood in a photographic sense to 
defined) ; (8) to provide for the best means of utilizing 
the present day and in the future the results of the 
btained by photographic means.” 
$ ere. the fundamental resolutions; others, 
the two sections into which the Con- 
re adopted .as:explanatory of the first. 
ne Inwhich itwas decided to take 


to greater precision in the micrometric 
measurement of the reference-stars, and render possitle 
the construction of a catalogue.” We have stated these 
fundamental resolutions at length as bearing on the 
question of a catalogue of stars, for the paper by Dr. 
Gill coptains the astounding proposition of cataloguing. 
no, less than 2,000,000 stars; that is to say, Dr. Gill 
vely and seriously proposes the establishment of a 
ral Bureau, consisting of chief, assistants, secret- 

id a staff of measurers and computers, to Mike 

raphs and measure them, and make acatalogue, 


+ s 


f plates downto the 11th magnitude,. 
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the work to-go on-for twenty-five years at a cos 
250,000 francs, or £10,000, per annnm, or for: tft 
at 150,000: francs. PEES E : 

It is quite. true. that this is only a: proposition tt 
Dr. Gill-makes.; but if such a proposition is possible 
face of these direct» resolutions of the. Conference, it 
quite time that everyone interested in the success of 
work the Conference met:to: consider (that is, the: ph 
graphic chart of the heavens) should bestir himself an 
see that the proposed work is not endangered, by su 
astounding proposals. ee 

To tack on to a work such as that sanctioned by the: 
Conference—a work eminently practical, that has- the 
support of all astronomers, and that has already been: 
taken up by many of the Governments who were expected 
to join—a gigantic work such as Dr. Gill proposes, a work 
beside which that proposed by the Conference sinks into: 
insignificance, would neither be fair to the Conference: 
nor just to those Governments who have. joined inthe 
undertaking. The feature of the international scheme 
that makes it possible to obtain the assent of Government 
is that the work is proved to be practicable by experiment, 
and that it can be done ata moderate cost in something 
lke five years, while the results are good for a- long as the 
plates willlast. To increase this work by extending it to, 
at the lowest computation of time, twenty-five and possibly 
fifty years, and to add enormously to the cost, would be: to 
jeopardize the whole scheme. 

Dr. Gill states that the actual state of astronomical 
science demands a catalogue of stars to the 11th magni- 
tude. He thus raises the question on its merits; and we 
would here state that it is more than possible that not 
only is there no need of such a catalogue, but that the use 
of such catalogues as he proposes has for ever ceased. 
The minds of some astronomers move in grooves, and it 
will, no doubt, never be conceded by them. that catalogues. 
can be superseded ; they will die as they have lived, in 
the strong belief that the only way to use the stars is to 
catalogue them. 

Til recently the knowledge we had. of the stars. was. 
only to be gained from a written. description: of their 
brightness and position with regard to each other ; hence 
the catalogue was an absolute necessity eded to 
know the number or brightness of certain tars in any 
part of the sky at any previous. time ; and we could only 
find this out if we had a-catalogue of that time. Our 
catalogues. of stars. are all we have to show what lras been 
observed up to the present time; but when. we have a 
photographic chart of the heavens, we have for our record 
not a catalogue, but arepresentation. That carMogues of 
stars such as are used for fundamental places. will be 
always used goes. without saying; the photographie plates 
themselves, and the four or five stars on each required as 
the fiducial points and for identification, will of course be 
catalogued ; but, beyond this, to catalogue the stars on 
each plate, to measure them for the purpose only of getting — 
their places written down, would be the most utter waste 
of time, labour, and money that it could enter. the mind 
of man to conceive, poni 

The proposition brought forward by Dr. Gill should be: 
settled decisively so far as the proposition concerns the < 
work proposed by the Conference. There. can be no 
question that such a thing gvas never intended + had such: 
a thing been thought of fè should have had:a “ Conferen 
for discussing theebest way of making a Catalogue: of 
Stars by photography.” ae aes 

As this was not done, it can be done now pand if there- 
is the great need of a catalogue of stars to.the rith 
magnitude felt by so many astronomers, as stated by ` 
Dr, Gill, it isa thing of so- much greater importan ; 
far as cost and time are concerned, that it shou 
considered and dealt with entirely apart: from the 
work. A new Congress might discuss it; the one 
met in 1887 is not in-any way committed to such 
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THE FORTH BRIDGE. | 


E have been enabled, through the kindness of Mr. 

Baker, to reproduce one of the photographs of 

= ~ the Forth Bridge, showing what is known as the 

» “junction” at the end of bay 1, between tie 1, strut 2, 
snd the bottom member. | 

JA general account of the Forth Bridge has been so 














less than the connection of the web of a lattice girder 
with one of its booms, but here the junction alone weighs | 
as much as an ordinary iron railway bridge of 100 feet 
. This mass of steel work is suspended 89 feet above 
high water, and projects 180 feet beyond the masonry | 
* piers. Considerable forces are sometimes needed to bring 
the tubes into their correct position ; and as in the case of 
the Britannia Bridge, which on a hot day moves 3 inches 
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recently placed before the readers of NATURE (vol. xxxvi. 
P. 79), in the lecture by Mr. Baker, on May 20, 1887, 

efore the Royal Institution, that it is unnecessary to 
cover the same ground again. The progress made in 
erection since that date is indicated by our engraving, 
showing the successful completion of the lower portion of 
the first bay. 

The junction we have illustrated is nothing more nor 


horizontally and 2} inches vertically between sunrise and 
sunset, so here considerable movement takes place during 
the day, and by careful watching the great tubes can 
sometimes be caught and retained in proper position, 
without the intervention of hydraulic or other power. 
The weight of steel polka, te in the junction now 
und@r consideration is about 90 tons. The attachments to 
the strut and tie are made by means of strogg gusset 
. e 
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bottom member itself being strengthened 

t the junction by ‘suitable diaphragms. ; 

é importance of this junction will be readily under- 
when it-is. stated that.a load of some 6000 tons— 


junction was that uniformly adopted in dealing with these 
members. The junction was erected on the drill roads 
ttached' to the workshops at South Queensferry, all 
holes. drilled -by specially designed plant; and, having 
been marked for re-erection, it was taken down and trans- 
ported -plate by plate, and finally hoisted into position 
in the.finished structure from a steam barge, by a crane 
-working from the internal viaduct. 
~The tie was built downwards from the top of the 
vertical column ; the timber cage—shown in our illustra- 
tion-—-in. which the men worked being attached to and 
following it as length by length was added. To design 
nd build a structure of steel to bear a load of some 
6900 tons is no mean task in itself, but what shall we 
say of the whole undertaking, when this junction alone 
contains butone five-hundredth of the material required 
r the completed Forth Bridge? 





FLORA OF THE ANTARCTIC ISLANDS. 


W.. B. HEMSLEY, who elaborated at Kew 

the collections made during the Challenger 
(pedition illustrative of the floras of oceanic islands, 
‘has 
Dr. Guppy. The fhaterials and notes accumulated by 
his skilla observer during his travels in the Western 
Pacific threw a good deal of light on the mode in which 
anic islands were stocked with plants, and Mr. 


ey was able to make an advantageous use of them 


in discussing the collections made in the same region by | T HE Marquis of Hartington was the chief guest at the 


Prof. Moseley. è 
‘Tomyself am very much impressed with the probable 
truth of the views expressed by Dr. Guppy. It would 
‘be very desirable to obtain additional observations which 
would serve to test their accuracy. 


i s letter to NATURE. 
rere W. T. THISELTON DYER. 
Royal Gardens, Kew, April 28. 


oe 17 Woodlane, Falmouth, April 8, 1888. 
As I-am likely to be proceeding soon to the South Seas, I 
have been re-perusing your volume of the “Botany of the 
Challenger,” more especially the remarks concerning the dispersal 
of plants, which I hope to take the opportunity of following up 

na more systematic way than before. 

as.thinking that if you thought it worth while you might 
the attention of masters of ships going round the Horn 
he Cape of Good Hope to the chance of finding seeds in 
ops: of the oceanic birds. that follow the ships in the 
is of the westerly winds.. I. am inclined to believe that 
esults would. be obtained. Judging from my 
one bird in twenty-five would contain a seed in 


Hl inclined, if you will pardon my saying so, to the 
that «the agency of birds: like the Cape pigeons may 
explain some of the difficulties in the floras of the islands in the 


Southern. Ocean. .. To-return to the instance of my seed, I have 
since found an account where a Cape pigeon, around the neck 
of whigh a ribbon had been tied, followed a ship on its way 
home from Australia for no less than 5000 miles (Coppinger’s 
= S@Cruise of the Alert,” 1885, p. 18); and on consulting other 
voyages. I-find..that the Cape pigeon appears to perform the 
rcuit of the globe. in the region of the Westerlies, so tipt my 
readily have been transferred from Tristan a’ Atunha 

lam. 


handed to me the following interesting letter from | 








e point | | 
oubtless you have already th 
sense, and also in a ‘geographical: 
Islands:seem to-bẹ arranged in two- parallel: 
d’Acunha, Amsterdam, and St. Paul’s, lying between the par 
of 37° to.40° S. lat., have.similar floras. . Further south. 
second zone, between 47° and 55° (circa), in. whit 
and islands (Fuegia, Crozets, Kerguelen, Macquarie, 
characterized by their common floras. Now, how are these ti 
parallel botanical zones to be explained? It seems to me that 
if you grant that the northern zone may largely derive. it 
common characters by the agency of birds ‘following the: 
westerly winds, such as I believe to have been the case, you. 
are almost forced to the conclusion that the floras of Fuegia, 
Kerguelen, Macquarie Island, &c., in the southern zone: have: 
obtained their common characters in the same way. Of course.” 
the distinctiveness between the floras of the two parallel zones: 
would then be explained by the difference in the climatic cone 
ditions arising from difference in latitude. For my own. part I 
do not think the hypothesis of a sunken southern tract (or tract 
of land to be supported by geological evidence. Is not. the- 
geological character of the remote oceanic islands ` strongly: 
negative of the idea that they are portions of ancient submerged 
tracts? Can Kerguelen, Amsterdam, &c., be in any sense 
continental islands as regards their rocks? With reference: 
to New Zealand, if geologists are right in regarding it as 


Islands. 


LORD HARTINGTON ON TECHNICAL. 
EDUCATION, ` 


anniversary banquet of the Institution of Mechanical 
Eggineers held on Friday, May 4, at the Criterion 
Restaurant. Mr. Edward H. Carbutt, President of the.. 
Institution, occupied the chair. In responding to the 


It is with this object | toast of “Our Guest,” proposed by the Chairman, Lord ` 


À d , bee | 
obtained Dr. Guppy’s permission to com- | Vy engineering profession of this country takes in 


Hartington, after speaking of the part which the me- 


the maintenance and the extension of our material and 
industrial supremacy in the world, referred to the vast 
importance of technical education. He had ever pro 
fessed to be an authority on the subject of tec pi 
education—he was no authority on that. subject; all he 
could do in the position he held was to- endeavour to: 
arouse such interest as he could in that-subject, to enli 

in the minds of the ordinary public—the. unscientii 
public of whom he formed a part--an. interest in this 
question, and to listen to the advice and atten h 
counsel which were given to the public by those w 
authorities on the subject, and to. whose advic 

it was most important that attention should: be paid. 

had been greatly struck by the fact tha 

in Europe which competed with us in in 

mercial pursuits greatergttention had recently 

to giving a practical @ffection to the nation 

than had hitherto been considered neces: 

We had, like other countries—-perh: 

of them—establjshed. a-national: 

instruction; but. they, earlier th 

the idea of making that national in 

literary instruction, but a technical 

cation. But he could not help 


| respect they had gained some 


over ourselves. “He did no 
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situation He had great confidence in the energy, the A PRELIMINARY meeting, called by invitation of the Council! 
skill, and the intelligence of our people But he believed | of the Yorkshire Philosophical Society, to consider the desira- 
E ea ee nae cee part bility of formmg a Museum Association, was held ın York on 
ignor w i y , were dis- S 
covered ın any other country—if a new process of manu- May 3 of Sn oe En eae aera at the meeting werë 
facture were disco ered greatly superior to that which was | ~ E By ool, Manchester, York, Sheffield, Notting- 
in existence among ourselyes—we should at once adit | Bam, Bolte; tadlord, Sande wr aid: Waritigton It was 
that ıt was necessary for us either to 1M8fove that unanimously dedided that a Museum Association should be 
invention or else to resign ourselves tọ being defeated | formed, and that ıt shoald consist of curators or those engaged 
in the competition for the production of that article | m the active work of Museums, and also of representatives of 
But if ıt were true, as he believed zt was, that the system | the Committees or Councils of Management of Museums The 
of national education in other countries was being devoted | Association will consider (1) whether ıt may not be posstble to 
to purposes which made the manual labou: of the working | secure a compendious index of the contents of all provincial 
De ee ee | museums and collections, (2) the most effectual methods of 
and which had consequences of exactly the same character pee me atari PE ee an ee ence 
as if foreign nations were to discover an invention which various TAME D gt, the best pina for arranging museams aid 
was not available for our own use These facts had been classifying their contents , (4) the organization of some concerted 
investigated by a Royal Commission, and by a great num- action for the obtaining of such Government publications as are 
ber of private individuals for ther own purposes , and there | teresting or important fiom a scientific point of view 
was no sort of doubt that foreign countries had not only 
attempted to give, but had to a very considerable extent 
succeeded in giving, a more practical turn to the education 
of thetr people in ail branches of industry and commerce 
where science and art could be usefully and successfully 
applied If it were the fact that we had fallen behind 
in this bianch of the instruction of our people, ıt appeared 
to him that it would be worse than idle, it would be 
_ctiminal, on our part if we were for a moment to ignore 
the consequences of those facts, and the consequences 
which might result not only to Gur temporary commercia 
and manufacturing position in the world, but to the 
future dustrial position of England He was sure there 
were none to whose advice great employers and leaders 
of industry in this country would more cheerfully anc 
more willing listen, none who exercised a greater influence 
over the public mind of this countiy, than those whom 
he had the honour of addressing, and it was a grea: 
satisfaction to him to be assured by the words that had 
fallen fiom their Chairman that they were giving their 
earnest and anxious attention to the subject of technical 
education e 


ProF ARTHUR SCHUSTER, F RS, has been appointed 
to the Langworthy Professorship of Physics and Directorship of 
the Physical Laboratory at the Owens College, in succession to 
the late Piof Balfour Stewart. 


THE Gaekwar of Baroda 1s reported to have decided to «end 
a number of young men, carefully selected for the purpose, to 
study scientific and technica] subjects in England, under the 
supervision of Mr Gajjar, Professor of Biology in the Baroda 


College 


THE Government of Ceylon have sanctioned the opening of 
a Forest Schoo] at Kandy 


WE regret to have to record the death ef Sur Charles Bright, 
the eminent electrician He died last Thursday, at the age of 


fifty-six 


Dr SicisMoND WRÓBLEWSKI, Professor of Expeimental 
Physics at the Polish University of Cracow, died on Apl 16 
last, 1n consequence of injuries received through the explosion 
of some petroleum lamps Prof Wróblewski lived for some 
time ın London, and was afterwards a Professor at the Univer- 
sity of Strasburg He also worked in the laboratory of Prof 
Debray in the Ecole Normale, Paris He accepted the ap- 
pointment at Cracow in 1882 His researches on the #iquefaction 
of gases are well known 





NOTES. 


A Roya, Cowmission has been appointed to inquirs 
‘whether any and what kind of new University or powers is 
or aie required for the advancement of higher education 11 
London” The Commussioners are Lord Selborne, Chairman , 
Sir James Hannen, Sir William Thomson, Dr J T Ball, M-. 


THE sodium salt of a new sulphur acid, of the composition 
17,5,0,, has been prepared by M Villiers (Bull de Soc Chim, 


| 

G C Brodnck, the Rey J E C Welldon, and Prof Stokes, | 1888, 671) It was obtamed by the action of sulphur dioxide 

PRS Mr J L Goddard is appointed Secretary to the | upon a stiong solution of sodium thiosulphate, and ıs tolerably 

Commission. stable, crystallizing in well developed prisms A quantity of 
crystalline sodium thiosulphate contained in a flask was treated 
weh an amount of water insufficient for complete solution , 
the flask was 1mmersed ın iced water, and a current of sulphur 
dioxide pas ed, with constant agitation, until the solution was 
saturated and all or nearly all the thiosulphate had dissolved 
If any of the latter crystals remamed undissolved, a little moire 
water was added, and the solution again saturated with the gas, 
repeating this treatment until all had passed into solution After 
leaving the liquid thus obtained at the ordinary te mperatuie for 
two or three days, 1t was found to be capable of taking up a 
further considerable volume of sulphur dioxide, the former- 
quantity having evidently entered into chemical combination in 
some way or other It was therefore agam saturated, and left 
for another day or two, after which the solution was evfporated. 
iz vacuo over sulphuric acid It was then found that a precipitate 
of sulphur was gradually depo-ited upon the base of the 
conteaning dish, while fine white prisms of brilliant lustre were 
formed at the surface On analysis they were found to be 


Mvcu trouble was tahen to secure the succes, of the annual 
conversazione of the Royal Society held last mght We shall 
give some account of it next week 


Tuer Emperor Fiedeiick has marked the opening of his reign 
by conferring personal honours on some eminent Geimins Dr 
Werne: Siemens, the electiic an, 1s one of those who have been 


ennobled or dignified with the pretix ‘* Von 

THE Donders Memorial Fund, tch we called attention 
some time ago, now amounts to about £2@00, of which £250 
has been subscribed in England Prof Donders’ seventieth 
birthday falls on Sunday, the 27th mst , but y has been decided 
that the celebration in his honour shall take place on the folow- 
ing day The subsctiption list, so fai as this country 15 conceruels 
will be closed on the 14th inst 

AT the general monthly meeting of the Royal Institutiun, 
on Monday last, Dr Tyndall was elected Honorary Professor, 
and Lord Rayleigh Professor, of Natural Philosophy 
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anhydrous, and yielded numbers corresponding to the formula 
Na,SsO, or NaS,O, They dissolved ın wate: with formation 
of a neutral solution On agam evaporating this solution under 
the receiver of the air-pump, crystals of a hydiate, Na,SjO,+ 
2H,0, separated out From the remaikabie sumuauity in pro- 
perties between oxygen and sulphm, it 1s_probablerthat this 
new acid by no means exhausts all the-powsstblé combmations, 
for 1t appeais as if one 1s capable of replacing the other to any 
extent, forming compounds which may perhaps be considered 
as oxygen substitution-derivatives of polysulphides M Vilhers 
thas not yet completed his investigation of the properties and 
constitution of the new acid, further details of which will be 
awaited with considerable interest 


ON April 2 a severe shock of earthquake was felt at Kalleh, 
inthe Lysefjord It occurred simultaneously with one at Gyasdal, 
also on the west coast of Norway In the former place three d.s- 
tinct shocks were felt, causing the windows to rattle, clocks to 
stop, &e A loud subterranean rumbling was heard On the 
rother side of the narrow fjord no shock was felt, but a deep 
xumbling detouaiion was neard 


ON the morning of Apul 18a severe shock of eaithquake was 
felt at Vexio, in the south of Sweden It lasted fully two 
muinute-, and was followed by subterranean detonations This is 
the third earthquake observed in this distiict during the last six 
months 


THE Calcutta Correspondent of the Zimes telegraphs that 
India has been visited by a series of what he calls ‘ pheno- 
menal” storms, paitaking very much of the character of the 
Dacca tornado At Moradabad, 150 deaths are reported, 
caused chiefly by hailstones Many of the houses were un- 
roofed, tiees were upfooted, and masses of fiozen hail remained 
dying about long afte: the cessation of the storm At Deli 
there was an extraordinary hailstorm lasting about two minutes, 
which was virtually a shower of lumps of ice One of 
the hailstones picked up in the hospital garden weighed 
14 lb , another, s*cured near the Telegraph Office, was of the 
size of-a melon, and turned the scale at 2lbs At another 
place the Government House suffered severely, 200 panes of 
glass being broken by hal In Lower Bengal, at Rayebati, 
2000 huts were destroyed, while twenty peisons are 1eported to 
have been éulled and 20oseverely injured © Chudressur, close to 
„ Serampore, was almost completely wrecked The storm lasted 
only three minutes, its course extending for a mule and a half, 
and its path beg 300 yards wide Its advent was preceded 
by a loud booming noise Large boats were lifted out of the 
‘rivel, and i one case a small boat was blown up into a tiee 


ACCORDING to an official 1eport, the substance of which has 
“been given by the Calcutta Correspondent of the Zzwes, an 1m- 
mense amount of injury was done by the Dacca tornado No 
‘fewer than 118 persons were killed, excluding those drowned, and 
1200 wounded had to be treated The amount of the damage to 
Property 1s es'imated at Rs 6,78,428 Three hundred and fifty- 
eight houses were completely destroyed, 121 boats were wrecked, 
and 148 brick-built houses were partially, and 9 were com 
pletely, destroyed Shortly after the Dacca tornado, another 
visited part of the Murchagunyje subdivision, and 66 deaths and 
128 cases of injury are reported All the houses struck were 
completely destioyed Tne Dacca toinado travelled altogether 
3: miles Its rate of speed varied from 12 to 20 miles, and its 
greatest width was 20 yards It was accompanied by a rumbling 
hissingesound, the clouds over it were Uluminated, and hqud 
mud was deposited along its track, and was ingrained in the 
wounds of the injured 


WE are glad to be able to report, on the authority of Owptain 
de Brito Capello, Director of the Lisbon Observatory, that the 


Government of Brazil has established a Meteorological Service 
there, by decree dated April 4 last The Director is Senhor A 
Pinheiro, who has visited this coantry on several occasions. 


AT the meeting of the French Meteorological Society, on the 
3rd of Apnl, M Vaussenat presented and analyzed a long series 
p{photographs of clouds taken at the Observatory of the Pic-du- 
Midi, frou 1880 to 1887, under all conditions of the atmosphere 
He drew spec {tention to the importance of the systematic 
observation of clouds, at that mountain obseivatory, and stated 
that by the atd of such observations he had been able to 
issue local predictions oÑ weather which hed acquued gieat 
accuracy M Grad gave \particulars iespecting the present 
meteorological organization in Alsace and Lorraine. In 1870, 
the Meteorological Commission presided over by M Hun 
established a complete network of stations, but this service was 
interrupted by the war which broke out soon after At present 
there are twenty stations in the two provinces One of these, 
viz Strasbuig, possesses an unbroken seres of observations since 
ror It has been decided to establish a service there for the 
issue of weather forecasts foi the benefit of agriculture 

Mr T WILSON, of the Smithsonian Institution, gives in the 
American Natt atest an interesting account of some recent disco- 
veries made by Mr Frank Cushing, who has not only been adopted 
by the tube of Zufits, but initiated into the order of then priest- 
hood While at Temps, in Arizona, 10 the spring of 1887, Mi 
Cushing heard of a lage truncated moun! in the desert 6 o1 
7 mules to, the south east, Hie visited it, and declared it to be 
of artificial formation Workmen were bioaght from Tempe, 
and in a short time they came upon the ruins of an immense 
building Mı Cuvhing at once aruved at the conclusion that 
this building had been used as an Indian temple He observed 
many things which corresponded in a remarkable degree with 
the Zuŭı religion, and which he was able to recognize in con- 
sequence of the experience he had gained as a priest Continu- 
ing his explorations, he found the remams of a city 3 miles 
loog and at some places 1 mile wide This city was somewhat 
irregularly laid out, consisting principally of large squares o1 
blgcks of houses su:ounded by a high wall, apparently for pro- 
tectton The state of the buildings clearly indicated that the city 
had been iuined by an earthquake Many bodies ciushed by 
fallen roofs and walls were found Mr Cushing also discovered 
a number of guaves, believed to be the giaves of priests The 
symbols and decorations on the pottery found in these graves 
1esemble the symbols and decorations on modern Zuñı pottery 
About ro or 15 mules from this iumed city,ewhich Mi 
Cushing calls Los Muertos, the City of the Dead, he has lately 
found the remains of another prehistoric town, in connection 
with which there are many traces of extensive works for 
irrigation 


THE Boston Society of Natural History proposes to establish 
a Zoological Garden in that city The enterprise will be thoroughly 
educational The chief object will Le to show specimens of 
American animals, especially those of New Engl ind 


ACCORDING to a telegram from Sydney, the Conference upon 
the means of dealing with the rabbit pest ın Australia has 1e- 
sulted in the selection of an island where M Pasteur’s and other 
methods of extirpation y be thoroughly tried The lability 
of othet animals apd birds to infection by the same means will 
also be tested 


During the menth of July the following courses, for technical 
teachers and others, will be given ın the new buildings of the 
City and Guilds of London Institute — Elementary Principles of 
Machine-Designing, by Prof W C Unwin, FRS , Practical 
Lessons in Organic Chemistry, intended mainly for teachers of 
technological susyect., by Prof Armstrong, F RS , the Con- 
struction and Use of Electrical Measuring Instruments, by Prof 
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Ayrton, FR S , Experimental Mechanics, by Prof Hemnict 
FRS ,the Pimeiples of Biead-making, by Wilham Iago, 
Photography, by Capt Abney, FRS , Mathematical and 
Surveying Instruments, by Arthur Thomas Walmisley, Gas 
Manufacture, by Lewis T Wright, the Application of Modein 
Geometry to the Cutting of Solids for Masonry and other 
Technical Arts, by Lawrence Harvey, and the Craft of the 
Carpenter, by John Slater 


THE additions to the Zoological Society’s Gardens during the 
past week include two Long-eared Bats (Plecotus auritus), from 
Cornwall, presented by Mr F A _ Allchin, a Roe 
(Capreolus ?), from Coirea, presented by Mr F Harston 
Eagles, two Burrowmg Owls (Speotyto cumicularia), from 
Buenos Ayes, presented by Mr J Clark Hawhshaw, a Blue 
and Yellow Macaw (Ara ararauna), from Paia, presented by 
Mrs Yarow , two Crested Ducks (Anas cristatus), from the 
Falkland Islands, presented by Mr F E Cobb, CM Z S ,an 
Asp Viper (V2gera@ asfzs), from Italy, presented by Messrs 
Paul and Co , a Common Viper (Vipera ber us), from Burnham 
Beeches, presented by Mr F M Oldham, two Japanese Deer 
(Cervus sika & 8), from Japan, a Macaque Monkey (A/acacus 
cynomolgus §), fiom India, a Vulpine Phalanger (Phalangesta 
vulpina &), from Australia, two Burrowmg Owls (Sfeotylo 
cuntcular va), from Buenos Ayres, deposited , a Spotted Cavy 
(Celogenys paca), born in the Gardens 











OUR ASTRONOMICAL COLUMN 


New Minor PLANETS —Hierr Palisa, at Vienna, discovered 
a new minor planet, No 276, on April 17, and M Charlois, at 
Nice, discnvered a second, No 277, on May 3, the sixty-fourth 
and third discoveries respectively of the two astronomers No 
273 has been named Atropos 


COMET 1888 a (SAWERTHAL) —The following ephemeris 
(Dun Echt Circular, No 155)15 m continuation of that given in 
NATURE, vol axxvı p 520 — 


For Greenwich Midnight 


1888 RA Decl Log 4 Logr Brigt 
hm s ò 4 ness 
May 10 234545 31 39 8N 02242 01003 O14 
12 2350 O 32 337 
14 2354 9 33 258 02360 oO1198 O12 
16 235812 34 161 
18 o 2 8 35 47 02470 01386 OL 
20 0 558 35 517 
22 g 942 36 37 2 02572 01565 009 
24 013 20 37 212 
26 o 16 51 38 39 02666 01738 008 
28 o 20 16 38 453 
30 0 23 35 39 256 02752 01904 007 


The brightness at discovery 1s taken as unity 


CINCINNATI ZONE CATALOGUE —No 9 of the Publications 
of the Cimcinnat: Observatory contains a zone catalogue of 
4050 stars obseived during 1885, 186, and the early part of 
1887 with the 3-nch transit mstiument of the Observatory, made 
by Buff and Berger The region covered by the zones 1s fiom 
S. Decl 18°50’ to S Decl 22° 20', most of the stars down 
ta mag 8 5 having been observed, besides a considerable number 
of fainter ones A low power was employed, so as to give a 
field of 50’ ın breadth, and as the zones were tahen I 5’ apart, 
each star was thus usually observetMmn three zones The 
R A’s were deduced from transits, 1ecorded on a chiono- 
giaph, ove: a system of five vertical wires, the declinations, from 
Bisections by a micrometer wne, two readings being taken for 
each staı whenever practicable The probableterror of a single 
observation was found to be RA #01238, Decl + 1” 84, 
the observations being a little 1ougher than could have been 
desired, m consequence of the low magnifying power used An 
important portion of the woik has been the comparison of 
the resulting places with those for the same stars ın earlier cata- 
logues, and a considerable number of enata in Lalande’s, La- 
mont’s, and other catalogues have been detected A list of 


seventy-five prope: motions, nearly all of them new, 1s likewise: 
added 


PUBLICATIONS OF LICK OBSERVATORY —The first volume 
of the Publications of the Lick Observatory has been recerved, 
It 1s chiefly occupied with the details of the progress of the insti- 
tution from the date of Mı Lick’s first deed of trust, 1874, and: 
with the description of the smaller instruments, the great 
refractor being reserved for a future volume Meteorological 
observations taken on Mount Hamilton from 1880 to 1885, and 
reduction tables for the Observatory occupy a laige part of the 
volume Amongst the most interesting 1eports are those of 
Prof Newcomb, on the glass for the great objective, of Mr 
Burnham, on Mount Hamilton as an observing station , and of 
Prof Todd, on the transit of Venus, 1882 A report on the 
structuie of the mountam 1s also given by Profs Irving and 
Jachson 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 MAY 13-19 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 


At Greenwich on May 13 


Sun rises, 4h 12m , souths, 11h 56m 9 7s , sets, 19h 40m +: 
nght asc on meridian, 3h 228m , decl 18° 34’ N 
Sidereal Time at Sunset, 11h 8m 

Moon (at First Quarter May 18, 23h) rises, 5h 58m ; 
souths, 13h 54m , sets, 21h 57m mght asc on meridian, 
sh 21 2m ,decl 19° 46° N 


Right asc and declination - 


Planet Rises Souths Sets on meridian 
m m h m h m Or <4 
Mercury. 4 16 12 8 20 0 3 34 19 50N 
Venus 3 45 10 54 18 3 2206. 12 38N. 
Mars 15 36 21 19 3 2* f2 469 68 
Jupiter 20 21* o 38 4 55 16 32 19 43S 
Saturn 8 51 16 47 o 43* 8 145 20 29 N. 
Uranus 15 44 21 23 3 2% 12515. 4475 
Neptune 4 41 12 24 20 7 3507. 18 28N 


* Indicates that the rising ts that of the preceding evening and the setting. 
that of the following morning 
e 
Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding. 
angles from ver- 


May Star Mag Disap Reap tex to right for 
inverted image. 
h m h m Orao 
15 61Geminorum 6 21 48 nearapproach 212 — 
16 a’ Cancri 23 5 23 45 74 337 


Ma; h 
15. o Mercury at least distance from the Sun 
16 22 Saturn in conjunction with and 0° 42! north» 
of the Moon 
Variable Stars. 
Star RA Decl 
h m £ h m 
U Cepheı 0524 81 16N May 17, I 38 m 
¢ Geminorum 6575 20 44N » I5 0 OAL 
U Hydree 10320 1248S sy 15s m 
W Virginis 13 203 2 485S » 17, 1 OAL 
R Draconis 16 324 67 oN » I4, me 
U Ophiuchi 17 109 1 20N »» 18, 036m 
W Sagittarn 17579 29355 » V 3 Om 
B Lyre 18 460 33 14N » 17,23 OAL 
R Lyræ 519 4348N. » I8, me 
n Aqui 19 468 0 43N 37 19,23 Om% 
W Cygni 21318 44 53N » Iĝ, Ar 
5 Cephei 22250 57 51N » 15,23 OM 
M signifies maximum , #2 minimum 

Meteor-Showers z 

RA Decl 
Near 7 Aquile 295 o May 15. Very swift. 
From Delphinus 314 15N . May 13-18 Very 

swift Streaks 


1 


THE PYGMY RACES OF MEN? 
I 


[T 1s well known that there existed among the nations of 
-races of human beings of exceedingly diminutive stature, who 
-dwelt in some of the remote and unexplored regions of the eaith 

These were called Pygmies, a word said to be derived fiom 
xvygh, which means a fist, and also a measuie of length, the 
distance from the elbow to the knuckles of an oidinary-sized 
man, or rather more than 13 inches 

In the opening of the third book of the Jrad, the Trojan hosts 

are described as coming on with noise and shouting, ‘like the 
cranes which flee fiom the commg of winter and sudden rain, and 
fly with clamour towards the streams of ocean, bearing slaughter 
and fate to the Pygmy men, and in early morn offer cruel battle,” 
or, as Pope has 1t— 


" So when tnclensnt winters vex the plain, 
With piercing frosts, or thick descending ran, 
To warmer seas the cranes emodied fly, 
With noise and order through the midway sky, 
To Pygmy nations wounds and death they bring, 
And all the war descends upon the wing ” 


The combats between the pygmies and the cranes are often 
alluded to by late classical writers, and are not unfrequently 
depicted upon Gieek vases In one of these in the Hope collec- 
tion at Deepdene, in which the figures are represented with 
great spirit, the pygmies are dwarfish-lookmg men with large 
heads, negro features, and close woolly or frizaly han They are 

-armed with lances Notices of a less poetical and apparently more 
scientific character of the occurrence of very small races of human 
beings are met with in Aristotle, Herodotus, Ctesias, Pliny, 
Pomponius Melo, and others Aristotle places his pygmies in 
Africa, near the sources of the Nile, while Ctesias describes a 
race of dwarfs ın the inteiior of India The account m 
Herodotus 1s so citcumstantial, and has such an aw of truthful- 
ness about it, especially in connection with recent discoveries, 
that ıt 1s worth quotifig 1n full ? 

“I did hear, mdeed, what I will now relate, fiom certain 
natives of Cyréné Once upon a time, they said, they were on 
a visit to the oracular shrine of Ammon, when it chanced that, 
in the course of conversation with Etearchus, the Ammonian 
kmg, the talk fell upon the Nile, how that 1ts sources were un- 
known to all men Etearchus upon this mentioned that some 
Nasamonians had once come to his Court, and whéh asked if 
they could give any information concerning the uninhabited parts 
of Libya, had told the following tale The Nasamomians are a 
Libyan race who occupy the Syrtes, and a tract of no gieat 
Size towards the east ‘They said there had grown up among 
them some wild young men, the sons of certain chiefs, who, 
when they came to man's estate, mdulged in all manner of ex- 
travagancies, and among other things drew lots for five of their 
number to go and explore the desert pats of Libya, and try if 
they could not penetrate further than any had done previously 
The young men therefore dispatched on this errand by their com- 
rades with a plentiful supply of wate: and provisions, travelled at 
first through the inhabited region, passing which they came to the 
wild beast tract, whence they finally entered upon thedeseit, which 
they proceeded to cross in a direction from east to west After 
journeying for many days over a wide extent of sand, they came 
at last to a plain where they observed trees growing approach- 
ing them, and seeing fruit on them, they proceeded t> gather ıt 

e While they were thus engaged, there came upon them some 
dwarfish men, under the middle height, who sewed them and 
carried them off The Nasamonians could not understand a 
word of their language, nor had they any acquaintance with the 
language of the Nasamonians They were led acioss extensive 
marshes, and finally came t> a town, where all the men weie of 
the height of ther conductors, and black complexioned A 
great river flowed by the town, running from west to east, and 
containing crocodiles ” 

It ts satisfactory to know that the narrative concludes by say- 
ing that these pioneers of African exploration, foie:anners of 
Bruce and Park, of Barth, Livmgstone, Speke, Grant, Schwein- 
furth, Stanley, and the rest, ‘‘ got safe back to therr country ” 

Extension of knowledge of the natural pioducts of the earth, 


1 A Lecture delivered at the Royal Institution on Friday evening, April 
1888, by Prof Flower, C B, LL D 4 atisto 
Departments of the Brinsh Museum 

2 Herodotus, Book II 32, Rawlinson’ translation, p 47 
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and a mole critical spuit on the part of authors, led to attempts 
of explanation of this belief, and the discovery of races of mon- 
keys—of the doings of which, ıt must be said, more or less fabu- 
lous stories were often reported by travellers—generally sufficed 
the commentators and naturalists of the last century to explain 
the o1igin of the stories of the pygmies To this view the great 
authority of Buffon was extended 

Stl more 1ecently-acquired information as to the actual con- 
dition of the human population of the globe has, however, led 
to a revision of the ideas upon the subject, and to moe careful 
and critical re earches mto the ancient documents M de 
Quatrefages, the eminent and veteran Professor of Anthropology 
at the Muséum d’Histoire Naturelle of Paris, has esp2cially 
carefully examined and collated all the evidence bearing upon 
the question, and devoted much ingenuity of argument to prove 
that the two localities 1n which the ancient authors appeat to 
place their pygmies, the mterior of Africa near the sources of 
the Nile, and the southernmost parts of Asia, and the characters 
they assign to them, mdicate an actual knowledge of the exist- 
ence of the two groups of small people which still mhabit these 
regions, the history of which will form the subject of this lecture 
The evidence which has convinced M de Quatrefages, and 
which, I have no doubt, will suffice for those who take pleasure 
ın discovering an underlying truth ın all such legends and myths, 
or in the more grateful task of rehabilitating the veracity of the 
fathers of hiteratme and history, will be found collected in a very 
readable form ın a little book published last year in the ‘‘ Brblio- 
thèque scientifique contemporaine,” called ‘Les Pygmées ” to 
which I refer my readers for fuller formation upon the subject 
of this discomse, and especially for numerous references to the 
literature of the subject, which, as the book ıs accessible to all 
who wish to pursue it further, I need not give here ° 

It 1s still, however, to my mind, an open question whether 
these old stories may not be classed with mnumerable others, 
the offspring of the fertile ınventıon of the human brain, the 
potency of which as an origin of myths has, I think, sometimes 
been too much undeirated I shall therefore now take leave of 
them, and confine myself to giving you, as far as the brief space of 
tıme at my disposal admits, an account of our actual knowledge of 
the smallest 1aces of men either existing or, as far as we know, 
ever having existed on earth, and which may therefore, taking 
the word m its current though not literal sense, be called the 
‘*pygmies” of the species 

Among the various characters by which the different 1aces of 
mgn are distinguished from one another, sze 1s undoubtedly one 
of considerable rmportance Not but what in each race there 1s 
much individual variation, some peisons being taller, and some 
shorter , yet these variations are, especially in the pure: or less 
mixed races, restricted within certain limits, and there 1s a 
general average, both for men and women, which can be ascer- 
tained when a sufficient number of accurate measurements have 
been recorded That the prevailing size of a race is a ieally 
deeply seated, inherited characteristic, and depends but little on 
outward conditions, as abundance of food, chiufate, &c , 1s 
proved by well-known facts The tallest and the shoitest races in 
Europe are respectively the Norwegians and the Lapps, living in 
almost thesameregion In Africa, also, the diminutive Bushmen 
and the tallest race of thecountry, the Kaffis, are close neighbous 
The natives of the Andaman Isiands and those of many islands 
of the equatoiial region of the Pacific, in which the conditions 
are similar, o1 if anything more favourable to the former, are at 
opposite ends of the scale of height Those not accustomed to 
the difficulties both of making and recording such measurements 
will scaicely be prepared, however, to leain how meagre, un- 
satisfactory and unreliable ou: knowledge of the stature of most 
of the races of mankind 1s at present, although unquestionably ıt 
has been considerably increased within recent years We must, 
however, make use of such material as we possess, and trust to 
the future correction of @fois when better opportunities occur 

It is convenient fo divide men, according to their height, into 
three gioups—tall, medium, and short, ın Topimards system, 
the first being those the average height (of the men) of which 
is above 1 700 fhetres (5 feet 7 inches), the latter those below 
I 500 metres (4 feet 11 inches), and the middle division those 
between the two In the last division are included certain of 
the Mongolian or yellow races of Asia, as the Samoyedes, the 
Ostiaks, the Japanese, the Siamese, and the Annamites, also 


ı the Veddahs of Ceylon and certain of the wild hull tubes of 


Southern India These all range between 1 525 and 1 600 metres 


~—say between 5 feet and 5 feet 3 mches 
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Tt 1s of none of these people of whom I am going to speak 
to-day My pygmuies me all on a sull smaller scale, the average 
height of the men being 1m all cases below 5 feet, in some cases, 
as we shall see, considerably below 

Besides then diminutive size, I may note at the outset that 
they all have in astiongly-maiked degree the character of the 
han distinguished as frizzly—2 e growing ın very fine, close 
curls, and flattened or elliptical in section, and therefore, what- 
eve othe: stinctural differences they present, they all belong to 
the same primary branch of the human species as the African 
Negro and the Melanesian of the Western Pacific 

I will first direct your attention to a group of islands in the 
Indian Ocean—the Andamans—where we shall find a race in 
wany 1espects of the greatest possible interest to the anthropo- 

Ogist 

Chese islands are situated in the Bay of Bengal, between the 
10th and 14th parallels of north latitude, and near the meridian 
93° east of Greenwich, and consist of the Great and Little 
Andamans The former 1s about 140 mules long, and has a 
breadth nowhere exceeding 20 miles It 1s divided by narrow 
channels mto three, called respectively North, Middle, and 
South Andaman, and there are also various smaller islands be- 
longing to the group Little Andaman ıs a detached island lying 
about 28 miles to the south of the main gioup, about 27 miles in 
length and 10 to 181n bieadth 

Although these islands have been inhabited for a very great 
length of tıme by people whose state of culture and customs have 
undergone little or no change, as proved by the examination of 
the contents of the old hituhen-middeas, o1 refuse heaps, found in 
many places in them, and although they lie so near the tiack of 
civilization and ecommerce, the islands and then inhabitants were 

«practically unknown to the world until so recently as the year 
1858 It is true that then eaistence 1s mentioned by Arabic 
writers of the nmth century, and again by Marco Polo, and 
that in 1788 an attempt was made to establish a penal colony 
upon them by the Last India Company, which was abandoned 
afew years after , but the bad reputation the mhabitants had 
acquired for ferocious and inhospitable treatment of strangers 
brought by accident to theu shares caused them to be carefully 
avoided, and no permanent settlement or relations of anything 
like a firendly chaiactei, or hkely to afford any useful infor- 
mation as to the character of the islands or the mhabitants, were 
estabhshed It 1s fair to mention that this hostility to foreigners, 
which for long was one of the cmef characteristics by which the 
«\ndamanese were hnown to the outer world, found much justifi- 
cation in the crue] experiences they suffered fiom the malpracti&s, 
especially kidnapping for slaveiy, of the Chinese and Malay 
traders who visited the islands in search of dtche de mer and 
edible buds’-nests It 1s also to this characteristic that the in- 
habitants owe so much of their iterest to us fiom a scientific 
point of view, for we have heie the 1ue case of a population, 
confined to a very limited space, and isolated for hundreds, 
pethaps thousands, of years from all contact with external m- 
fluence, the physical characters unmixed by crossing, and their 
culture, ther beliefs, their language entirely then own 

In 1857, when the Sepoy mutiny called the attention of the 
Indian Government to the necessity of a habitation for then 
numerous convict prisoners, the Andaman Islands were again 
thought of for the puipose A Commission, consistingof Dr F J 
Mouat, Dr G Playfair, and Lieut J A Heathcote was sent to 
the islands to 1epoit upon their capabilities for such a purpose , 
and, acung upon ifs recommendations, early in the following 
year the islands were taken possession of in the name of the 
East India Company by Captain (now General) H Man, and 
the British flag hoisted at Port Blair, near the southern end of 
Great Andaman, which thenceforth became the nucleus of the 
settlement of invaders, now numbcring about 15,000 persons, of 
whom more than three-fourths me convict prisoner», the zest 
sokhers, police, and the usual acc®paniments of a military 
station è 

The cfect of this mioad upon the unsophisticated native 
population, who, though spread over the whole mea of the 
islands, were far less numerous, may easily be magined. It is 
simply deterioration of character, moral and physical decay, and 
finally extinction The newly-intioduced habits of life, vices, 
and diseases, are spieading at a fearfuliate, and with deadly 
effect In this sad history there aie, however, two redeeming 
features which distinguish ow occupation of the Andamans from 
that of Tasmania, where a simila tragedy was played out danag 


NATURE 


45 


the present century In the fist place, the British Governors 
and iestdents appear from the first to have used every effort to 
obtain for the natives the most careful and cons.derate treat- 
ment, and to alleviate as much as possible the evils which they 
have unintentionally been the means of inflictirg on them 
Secondly, most carefal records have been preserved of the 
physteal characters, the social customs, the arts, manufactures, 
traditions, and language of the people waile still in their primi- 
tive condition For this most important work, a work which, 
if not done, would have left a blank in the history of the world 
which could never have been replaced, we are inde ted almost 
entirely to the scientific enthusiasm of one inaividual, Mı 
Edward Horace Man, who most fortunately happened to be in 
a position (as Assistant Superintendent of the Islands, and spe- 
cially in charge of the natives) which enabled him to obtain the 
requued informalion with facilines which probably no one else 
could have had, and whose obseivations “On the Abonginal 
Inhabitants of the Andaman Islands,” published by the An- 
thropological Institute of Great Britain and Ireland, are most 
valuable, not only for the information they contain, but as 
correcting the numerous erroneous and misleading statements 
circulated regarding these people by previous and less well 
informed or less cutıcal authors 

The Arab writer of the ninth century previously alluded to 
states that ‘‘their complexion is frightful, their hair frizzled, 
therr countenance and eyes frightful, their feet very large, and 
almost a cubit in length, and they go quite naked,” while Marco 
Polo {about 1285)says that “the people are no beter than wild 
beasts, and I assure you all the men of this island of Angamanain 
have heads like dogs, and teeth and eyes lhkewise , m fact, m the 
face they are just like big masuff dogs” These specimens of 
med: val anthropology are almost nvalled by the descriptions 
of the customs and moral character of the same people pub 
lished as recently as 1862, based chiefly on information obtained 
from once of the runaway sepoy convicts, and which represent 
them as among the lowest and most degraded of human beings 

The natives of the Andamans me divided into nine distinct 
tatbes, each inhabiting its own district  Eyght of these live upon 
the Great Andaman Islands, and one upon the hitherto almost 
unexplored Little Andaman Although each of these tribes 
possesses a di-tinct dialect, these are all tiiceable to the same 
source, and are all ın the same stage of devel pment The obser- 
vations that have been made hitherto relate mostly to the tube 
inhabiting the south island, but it does not appear that there 1s 
any great vauation either in physical characters or manners, 
customs, and culture among them 

With regad to the important character of size, we have more 
abundant and move accurate information than of most other 
races Mi Man gives the measmements of forty-eight men 
and forty-one women, making the average of the former 
4 fect 109 inches, tl at of the latter 4 feet 7} inches, å difference 
therefoic of 35 inches between the sexes ‘The tallest man was 
5 feet 4} mches, the shortest 4 feet 6 inches ‘The tallest 
woman 4 feet 114 inches , the shortest 4 feet 4inches Measure- 
ments made upon the living subject are always stable to errors, 
but itis possible that mm so large a series these will compensate each 
other, and that therfore the averages may be relied upon My 
own observations, ised upon the measurements of the bones alone 
of as many as twenty-nine skeletons, give smaller averages, viz 
4 fect 8% inches for the men, and 4 feet 64 inches for the women , 
but these, 1t must be recollected, are calculated ‘rom the length 
of the femur, upon a ratio which, though usually conect for 
Furopeans, may not hold good in the case of other 1aces? The 
hair ıs fine, and veiy closely vuled, woolly, as it 1s gener- 
ally called, or, rather, frizzly, and elliptical im section, as 
inthe Negroes The colour of the shin 15 very dark, although 
not absolutely black The head 1s of roundish ,brachycephalic) 
form, the cephalic index of the skull bing about 82 The 
o'her cranial characters are fully described ın the papers just 
referred to The teeth are large, but the jaws are only shghtly 
prognathous The features possess little of the Negro type, at 
all events, little of the most marked and comscr peculiarities of 
that type The piojecting jaws, the promime:t thick lips, the 
broad and flattened nose of the genume Negro are so softened 
down in the .Andamanese as scarcely to be recognized, anel yet in 


1 See ‘On the Osteology and Affinities of the Natives of the Andaman 
Islands” (Journal Anthropological Institute, vol ın p 108, 1879), and 
**Adduional ()b>e: vat ons on the Osteology of the Natives of the Andaman 
Island$” (2dze, vol xv p 115, 1884) 
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the relative proportions of the Simb-bones, especially in the short- 
ness of the humerus compared with the fore-arm, and in the form 
of the pelvis, Negro affinities are most strongly indicated 

In speaking of the culture of the Andamanese, of couse I 
-only refer to their condition before the 1ntioduction of Emopean 
civilization into the islands They live in small villages or en- 
campments, in dwellings of simple and rude construction, bu It 
only of branches and leaves of trees They are entirely ignorant 
of agriculture, and keep no poultry o1 domestic animals They 
make rude pots of clay, sun dried, or partially baked ın the fire, 
but these are hand-made, as they are ignorant of the use of the 
potters wheel Theu clothing 1s of the scantiest desciption, 
and what little they have chiefly seives for decorative or 
ornamental purposes, and not for keeping the body warm 
They make no use of the skins of animals They have 
fairly well made duz-out canoes and outnggers, but only fit 
fo. navigating the numeious cieeks and stratts between the 
islands, and not foi voyages in the open sea They ale expert 
‘swimmers and divers Though constantly using fire, they are 
quite ignorant of the ait of producing it, and have to expend 
much care and labom in keeping up a constant supply 
-of buraing oi smouldering wood They are ignorant of alı 
metals, but for domestic purposes make gieat use of shells, 
especially a species of Cys exe found abundantly on the shores of 
the islands, also quartz chips and flakes, and bamboo knives, 
They have stone anvils and hammers, and they make good 
string from vegetable fibres, as well as baskets, fishing-nets, 
sleeping mats, &c Then principal weapons are the bow and 
arrow, In the use of which they aie particularly skilful They 
have harpoons for killing turtle and fish, but no hind of shield or 
breastplate for defence when fighting The natural fertility of 
the island supplies them with abundance and a great vanety of 
food all the year round, the purveymz of which affords occupa- 
tion and amusement foi the greater pait of the male population 
Tas consists of pigs (Sus an ram inensis), which are numerous 
on the islands, paradoxurus, dugong, and occasionally porpoise, 
aguanas, turtles, turtles’ eggs, many kinds of fish, prawns, 
mollusks, larvee of large wood-bormg and burrowing beetles, 
honey, and numerous roots (as yams), fruits, and seeds The 
food 1s invariably cooked before eating, and geneially taken 
when extremely hot They were ignorant of all stimulants or 
intoxicating drinks—1n fact, wate: was their only beverage , and 
tobacco, o1 any substitute fo. it, was quite unknown ull 
introduced by Europeans 


(To be continued) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 


“THE Inetitution of Mechanical Engineeis held its annual 
meeting at the house of the Instituion of Civil Engmeers 

ın Great George Street, Westminster, on the 3rd and 4th inst , 
under the presidency of Mr E II Carbutt 

The papers brought forwaid for reading and discussion were 
the Third Report of the Research Committee of the Institu- 
tron on Friction , ‘‘Deseription of the Emery Testing Machine,” 
by Mr Ilenry R Towne, of Stamford, Connecticut, US A , 
and ‘‘ Supplementary Papei on the Use of Petioleam Refuse as 
Fuel in Locomotive Engines,” by Mr Thomas Urquhart, Loco- 
molive Superintendent, Grazi and Tsauitsin Railway, South- 
East Russia, the third of which was defeied till the next 
meeting of the Institute 

The third 1epoit of the Frnction Committee 1s on experiments 
on the friction of a collat-beaing The general conclusions of 
the Committee are that {his hind of bearing is mfenor to a 
cylinditcal Journal in weight-catrying power The coefficient of 
friction 1s also much bighe: than foi a cylindrical beaimg, and 
the friction follows the law of the fiiction of solids mote neatly 
than that of lquids, due doubtless to the less perfect lubrication 
applicable to this form of bearmg compared with a cylinditcal 
one The coefficient of fiction appeais to be independent of the 
speed, but to diminish somewhat as the load 1s increased, and 
may be stated appiowmately at sy at 15 lbs per sqvare mch, 
diminishing to 35 at 75 lbs per square inch 

In the bioad principles of construction on which the Emery 
system of testing and weighing machmety rests are included two 
radically new and highly important ‘elements—namely, an 
arrangement of hydraulic chambers and diaphragms capaige of 
receiving without injury presses and shocks of peat intensity, 


and of @ansmitting them simultaneously, without loss from 
-è e 
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friction, to a convenient point for the purpose of measuring and 
recording them, and capable also of 1educinz them to such lower 
term of degree as may be desirable, and a means for flexibly 
uniting a vibrating scale-beam either to a fixed abutment or to 
another beam of the same system, in such a manner as absolutely 
to elimmate friction, and to preserve indefinitely the fulcrum 
intervals or distances piecisely as first adjusted, and to 1esist and 
transmit all the pressures and shocks to which the fulcrums 
are subjected, without in the slightest degree impaning then 
sensitiveness or durability 

The hydiaulic construction is such that through it the sham 
on the specimen is transmitted without loss to a hydraulic 
chamber containing a thin film of liqmd, which 1s agam 
transmitted through a small copper tube, without loss from 
friction or otherwise, to a mich smaller chambei contaimng 
a similar thin film of liquid The acting area of the 
liquid in the smaller chamber ıs Jess than that in the larger 
in the proportion 10 which the load on the specimen 1s desired to 
be reduced before ıt 1s received upon the beams 1n the scale case 
whee it 1s measured In the scale-case contaimng the weighing 
mechanism, the pressure tiansmitted from the smaller chamber 
1s 1ecetved at one end of a system of leveis, and measured by 
means of devices which aie shown in detail in the figures which 
accompanted the paper 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OXFORD —Among the cowses of lectures announced for this 
Term we may notice the following — 

In Physics, Piof Clifton is lectming on Optical Properties of 
Ciystals, and Mr, Se'by on Absolute Electiical Units, at the 
Clarendon Laboratory At Chust Chwch, Mr Baynes lectures 
on Theimo-dynamies, and on the Transfer of Energy in an 
Llectio-magnetic Field 

The Univeisity has made a grant to Mi Smith, 1n ad of the 
Millad Enginee.ing Laboratory, and practical work on the 
physical basis of engineeiing 1s regularly carned on there 

In Chemistry, besides the usual courses, Mr Veley 1» lecturing 
on Themo chemistry, and Mi Maish on Recent Oiganic 
Reseaich 

The work of the Geological Chair 1s at piesent being done by 
Mi W W Watts (M A Camb ), who 1s lecturing for a term 
in order that Piof Green may complete his session at the 
Yorkshue College 

@wing fo Piof Moseley’s contmued illness, Dr Hickson 1s 
still acting as Deputy Linacre Professor, and 1s lecturing on the 
Morphology of the Chordata Mr Bourne, who is to assume 
his post as Supeimtendent of the Plymouth Marme Station in 
a month, 1s lectuung on Embryology, and Piof Westwood on 
the Winged Arthropoda 
Dr Burdon-Sanderson lectures this Term on Nutrition, and 
Dı Gilbert on the Rotation of Crops 

In the absence of any Professor af Botany, Mr J®B Farme 
1s conducting the necessary elementary courses 


CAMBRIDGE —Prof Adams ıs appomted one of the four 
1epresentatives of Cambridge at the 8coth anniveisaiy of the 
foundation of the University of Bologna, 1 June next 

An additional class 100m for students of Mune alogy is to be 
formed 





SOCIETIES AND ACADEMIES. 
LONDON 

Royal Society, April 19 —-“ The Radio-Miciometer ” 
C V Boys 

‘The author gave the 1esult of a mathematical investigation 
made with a view to arge at the best possible construction 
of the adio micrometer cady deseribed by hım At the 
conclusion of the meeting he showed ın action an instrument 
which he had made, having the best proportions, which was both 
simpler in construction and far more sensitive than the one he 
exhibited on a pre*ious occasion 


“On the Compounds of Ammonia with Selenium Diomde ” 
By Sir Chales A Camaon, MD, FRCSI, and John 
Macallan, F I C 

On passing dry ammonia into a solution of selenium dioxide 
in absolute alcohol, a compound ıs formed to which the authors 
nave assigned the name ammonium selenosamite, and the 
formula NH,,SeOQ,NH, It 1s the ammomum salt of a new 
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acid, namely, H,SeO,NIT_ It ıs unstable, continuously 
evolving ammonia, and ulumately becoming a stable acid salt, 
NUHyH,(SeO,NU,), The neutral salt forms hexagonal prisms 
and pyramids, and the acid forms piismatic crystals ‘The 
neutral salt dissolves in 116 parts of alcoholic ammonia, but 1s 
decomposed by absolute alcohol o1 by water 


Apul 26 —“ On the Modifications of the Fust and Second 
Visceral Arches, with especial Reference to the Homologies 
of the Auditory Ossicles >? By Hans Gadow, PhD, M 4, 
Strickland Curator and Lecture: on Comparative Anatomy in 
the Univeisity of Cambiidge. Communicated by Prof M 
Toste, Sec RS 

Ihe phylogenetic development of the first two visceral arches 
shows us some most interesting changes of function, which we 
can follow upwards fiom the lowc: Selachians to the highest 
Mammals 

Onginally entnely devoted to respiration as gill-beaing 
stiuctares, the whole hyoidean arch becomes soon a factor in 
the alimentary system Its proximal half forms the hinge of the 
masticatory apparatus, 1t. distal half remains henceforth connected 
with the process of deglutition Then this suspensorial arrange- 
ment 1s superseded by a new modification , the hyomandtbula 1s 
set fee and would disappear (1t does nearly do so in Dipnur and 
certam Uiodela), unless ıt were n ade use of for a new function , 
with its having entered the service of the conduction of sound, 
it has entered upon a new departure, and it is saved fiom de- 
genenation The whole system of the one to fou elements of 
the middle ear, which all have the same function as conductors 
of sound, 1s to be looked upon as exe organ of ove common 
origin,—namely, as a modification of the hyomandibula, the 
pumitive proximal paiameie of the second visceral arch 


Successive Modifications of the Mandibular and Hyovtean 
Visceral Arches 


I Piimitive condition (Nolidanide) The palato quadrate 
bar alone caities the mandible Ihe second ach Js indifferent 
Hyomandibula and quidiate (the palatine part 1s an outgiowth) 
are both attached to the cranium 

II The hyomandibula gains a fibro cartilaginous connection 
with the mandible, the masticatory apparatus becomes amphi- 
stylic and occas nally hy ostyl ¢ (Rajıdæ, most S-lachians) 

The hyoid gains a cramal attachment (many Rayidc) 

TIT The quadiate or autostylic suspensorimm becomes pie- 
ponderant , the hyomandibula 1s, as in [eleosteans, divided mto 
a proumal and im'o a distal (symplectic) element Fhe prowmal 
pait is 1eceiyed mto a fenestra of the otic capsule, and 1s con- 
verted into a stapes, whilst the distal half either 1emains (27 ofits, 
Seren, Aenopoma) or 1s lost (other Urodela) The whole hyo- 
mandibula would have been lost owing to its excalation fiom 
suspensorial function, unless it had entered the audit ry 
sel vice 

IV The autostylic anangerent pievails The whole hyo- 
mandibula 1emains, gams an attachment on the “tympanum” 
and differentiftes itself mto several conjointed pieces, notably 
stapes or columella proper, and eatra-columella or malleus 

Phe extra-columella gains connection with the paiotic caitilage , 
this connection ficquently 1emains, but in Azu a alone it conatins 
a special element « f probably parotic origin 

The quadrate forms an impoitant pat of the tympanic 
frame 

IVa. Collateral departure of the Azusa The connection 
between the tympanal pait of the hyomandibula with the 
mandible 1s lost 

V The quadr te still forms the principal sus, ensoral part of 
the mandible The extia-columella, or malleus, retains for a long 
time its previously acquired connection with Meckel’s cartilage 
(Amnuota) 

Va The top end of the hyoid 1s attached to the cranium 
(Geckos, Alammalia), and 1s occasional fused with the extra- 
columella (A/at/er 2a) í 

Vé Or, the proximal portion of the hyoid ıs removed fiom 
the skull and rem7ins otherwise well developed (xos? Lazar ds) , 
or its proximal portion becomes reduced and*lost (Chelonza, 
Crocodtha, Ophidia, Aves) 

Ve The extia columella gains an attachment to the quadrate, 
squamosal, or pterygoid, whilst 1ts connections with the mandible 
(Ophidia, Chameleon), and the tympanum, aie lost 

VI The quadrate gradually loses its aiticulation with the 
mandible , the latte: gains a new outer articulation with the 
squamosal , the quadrate acts almost entirely as a tympanic 


frame Incus and malleus fuse somet.mes with each other, and 
lean on to the parolic 1eg.on ‘The masticatory joint 1s doubly 
concave-convex (4/onot7 enata) 

VIL The quadrate 1s converted into the principal part of the 
tympanic frame, viz annulus tympancus The mandible has 
lost its articulation with the quadrate, and the masticatory joint 
1s a smgle concaye-conve. one, the convexity belonging to the 
mandible (Wonadelfphia) 


EDINBURGH 


Royal Society, Apul 2—Rev Piof Fant, Vice-President, 
in the chan —Prof Citm Biown co nmunicated a paper by Di 
Prafulla Chandra Ray on the conjugated sulphates of the 
copper-magnesium group —Dı John Munay 1ead a paper by 
Mr A Dickie on the chemical analysis of water from the Clyde 
area —Sir W Turner read a paper by Prof His on the 
punerples of animal morphology —Piof ‘Tait communicated 
two mathematical note~ 

April 16 —Piof Ch1,s al, Vice-President, in the chair —Di 
Buchan gave an analysis of the Cxalkug? meteorological 
obseisvations, ponting out various mmpoitant meteorological 
conditions the existerce of which had been 1evealed by the 
work of the Chrlknga Fxpedition — Dı John Murray read a 
descuiption of the rocks of the [sland of Malta, cemparing them 
with deep-ser deposns —Piof Cinystal descithed an electiical 
method of ievcising deep-sev thermometers —Dr Thomas 
Muir read a paper on a class of alternants ea; 1essible in terms 
of simple alteinants — Prof [ait communicated a quaternion 
note 





PARIS 


Academy of Sciences, Apul 30 —M Jans en, President, 
1a the chan —On the consequences of the equality assumed to 
exist between the tiue and the mean value of a polynome, by M 
J Beitiand ‘The avthor shows by a 1goious demonstration 
that the rule 1s not justified which gives @ posteriori the precise 
value of a system of observations, although this rule ts fiequently 
apphed with complete confidence in its accuracy —On thi 
theory of the figue of the earth, by M Maurice I és} The 
point here mamly ancussed 15 the difficulty of estabhshing 1 
satisfactory agreemcat between the theory of fluidity and that of 
precession in connection with Clanauc’s differential equation and 
the subsequent researches of I ipschitz 1wserted in vol lx of the 
Jemi nal de Crelle --Remarks in conrection witn Pere Dechev- 
rens recent note on the ascending movement of the an im 
cyclones, by M H Faze In onder to solve by direct observa- 
ton the question of the wcending or descending movement of 
the atmosphere in cyclones, Père Decheviens has devised 1 
special anememeter for his observatory of Z1 Ka-We1 in China 
But he suggests that more trustwoithy results might peahaps be 
ovtuned by fitting up a sumlu apparatus at a gieatel elevation 
fiom the ground , for instance, on the top of Fiffel’s Tower, 300 
mcties high, now bemg uccted in Pans M Faye accepts this 
suggestion, confident that, 1f carried out, 1t cannot fail to confirm 
lus own views on tne movement of the atmospheric currents 1P 
cyclones —An clementaiy proof of Dnuchlet’s theorem cn 
aiithmetical progressions in cases whee the ratio 1s 8 or 12, by 
Prof Sylvester In this demonstration the thor starts fiom 
the following puncple ‘To show that the number of pume 
numbers of a given form 1s infinite, let an infinite progression be 
constructed of integers relativcly pime to each othe1, and each 
containing a prin e number at least of the given form —Distribu- 
tion in latitude of the solar phenomena recorded during the year 
1887, by M P Tacchim A table w given of the spots, 
eruptions, facul.e, protuberances, as observed in each zone of 10° 
inthe two solar hemisphcies The hydiogenic protuberances 
occu in all the zones, whereas the other phenomena weie 
almost entirely restricted to the central region between o” and 
+ 40°, as in the previous yeaa The spots, faculæ, and metallic 
eruptions present an agreement 1n the 1espective zones of maxi- 
mum frequency betwecn o° and + 20°, a maximum for each of 
the thiee orders of phenomena coriesponds to the zone 0°-10° 
exactly asm 1886 ‘Lhe spots were confined to the equatorial 
zone (+30° 20’), the eruptions and the facule occured at 
much higher latitudes, in fact as far as + 50° and — 60° Tfence 
there are zones with faculæ and e.uptiors, but without spots, 
while on a gea: part of the sola: suface hydrogenic piotubei- 
ances are observed in the total absence of spots —In a second 
communication, M Tacchini gives a summary of the solar 
obseryaticns made at Rome during the first quarter of te ycar 
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1888 From this summary ıt appears that the phenomena of 
spots and facule still continue to deciease, while the pro- 
tuberances have increased This confirms the remark already 
made that there ıs no close relation between these two orders of 
phenomena —Determination of the heats of combustion of the 
isomerous acids corresponding to the formulas C,H,O, and 
‘C HO by M W Louguinine The constituent formulas of 
the fumaric and pyromalic, as well as of the mesaconie, citra- 
conic, and itaconic acids have been the subject of frequent 
discussions amongst chemists In order to throw some light on 
these obscure questions, the author here determines the heats of 
combustio 1 of the acids in question He concludes generally that 
famaric differs greatly from pyromalic acid, the former being the 
lower homologue of one of the three acids with formula Csti,O, 
The formulas corresponding to these three acids aie evidently 
closely related, the difference here being of quite another order 
from that which exists between the formulas corresponding to 
the fumaric and pyromalic acid. —On the slow combustion of 
ceitain organic substances, by M Th Schleesing The author’s 
experiments with tobacco seem to show that the combustion 
arising ın heaps of foliage, hay, and the like is ın the first 
instance due to the action of micio-oiganis ns, but with the 
increase of temperature it gradually assumes a purely chemical 
character The influence of living organisms appears to cease 
between 40° and 50° C , after which the chemical action rapidly 
ancreases 
BERLIN 


Meteorological Society, April 10 —Dr Vettin, President, 
in the chair —Dr Zenker communicated the second part of his 
research on the distribution of heat over the earth’s surface In 
the first part, of which he had spoken at the last meeting of the 
Society, he had shown that the distribution of heat depends not 
only upon the radiation from the sun and absorption by the atmo- 
sphere, but additionally upon the natwe of the earth’s surface, 
whether ıt 1s land or water In previous researches on the 
distribution of heat, the mean values were determined fron and 
based upon empmical observations, Dı Zenker, on the other 
hand, has calculated ‘the distribution of heat over the surface of 
the sea with the help of Hann’s isothermal charts, starting with 
the temperature of a point on its surface which was quite unm 
fluenced by the neighbouring continents, and was consequently 
equally unaffected by any warm or cold currents Using this 
factor, and the formulz deduced ın the theoretical pat of his 
paper, he has calculated the distribution of heat from the pole to 
the equator for each successive parallel, and compared%t with the 
distribution of solar radiation As a basis for the distribution 
of heat over the surface of the land, it was first necessary to 
determine the conditions under which the influence of the neigh- 
bouring sea ıs either nothmg or minimal in amount The 
startmg-p®int for this was the fact that the temperatures on 
continents exhibit veiy great variations, and from these was 
determined for each area, as a percentage, the relative influences 
of the sea and continent upon its temperature The region 
where the influence of the sea was proved to be nil (or where, 
as the speaker said, the ‘‘continentality ’ was r100 per cent ) was 
in the neighbourhood of the east coast of Asia, whereas all other 
points were found to be affected by the neighbouring sea to a 
greater extent , the observed temperature on the Jand was there- 
fore only partly dependent upon the position of the place on any 
given parallel, othe: influences making themselves more o1 less 
felt ence it was possible to calculate for each parallel the 
real and “‘accessory’’ temperature ‘The amount of heat radiated 
down from the sun was compared with these temperatures, and 
was found to be about the same for each 10°C of difference 
in _temperatuie, from o%~10°C , however, quite considerable 
differences of radiation were necessary In conclusion, Dr 
Zenker compared the temperatures which really exist on the 
earth’s surface with those which he had deduced, and found that 
in reality the climate on the sea of the southern hemisphere ıs 
colder than ıt should be accoiding to calculation—a resalt which 
must be attiibuted to the oceanic currents of cold water The 
continental climate m the noithein hemisphere 1s slightly to> 
warm, In consequence of the disturbance introduced by the Gulf 
Stream —Lieutenant Moedebeck gave an account of a balloon 
journey which he made on March 31 The marked pheno 
menon during the same was the influence of rivers, thus, after 
the balloon had risen to a height of 300-500 metres, and was 
passing away over Berl-n, it sank so rapidly over the Spyge that 
when it was about 50 metres above the earth a large quantity of 
ballast fad to be thrown out At an elevation of 1200 metres 
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he met with a long narrow rain-cloud, in passing through which 
the dry-bulb theimometer registered 1° 5 C , the wet-bulb 1°C , at 
an elevation of 1300-1400 metres, both thermometers recorded 
the same temperature of 2°5C At this height, and in circum- 
scribed areas, a few very small sem:-soft hailstones were observed 

Shortly after this the balloon began to sink, and while still above 
the cloud, but at a lower level, somewhat larger but similar hail- 
stones were observed fo. the second time As soon as the 
balloon had passed through the cloud, rain fell for a short time, 
as the result of which the balloon was so weighted that it de- 
scended rapidly to the earth The atmosphere above the cloud 
was not clear but rather misty 
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FLORA OF THE HAWAIHAN ISLANDS 


Flora of the Hawauan Islands, a Description of ther 
Phanerogams and Vascular Cryptogams By Wiliam 
Hillebrand, MD Annotated and Published after the 
Author’s death by W F Hillebrand 8vo, pp 673,- 
with Frontispieceand Four Maps (London Willams 
and Norgate, 1888 ) 

TAE Sandwich Islands, from a botanical point of 

view, are a group of peculiar interest. There are 
about a dozen of them, and they form an area of which 

the northern end falls just within the tropical zone, at a 

distance of 2000 mules from America, and separated from 

it by a deep gulf From the nearest points of Polynesia 
proper, the Marquesas Islands and Tahiti, they are 
distant 1860 and 2190 miles The largest island, Hawan, 
is the most southern of the group It has an area of 
about 5000 square miles, and its mountains, one of which 
1s an active volcano, rise to a height of nearly 15,000 
feet. The other islands, all taken together, are not equal 
to more than half the area of Hawaun The capital of 
the group, Honolulu, 1s situated on the south side of the 
small island of Oahu The average annual temperature 
of Honolulu is 75° F , the general range of the thermo- 
meter being from 70° to 83°, so that within an area about 
equal to that of Yorkshire we have every variation of 
temperature from equatorial heat to perpetual snow 

Dr Hillebrand estimates the total flora of the islands 

(Phanerogamia and Vascular Cry ptogamia) at 999 species, 

representing 365 genera, and 99 orders Of these 999 

species, 653 are absolutely restricted to the Sandwich 

Islands, 207 native species are known elsewhere, 24 

species were introduced by the natives in remote times, 

and Ir5 species are weeds of recent introduction 

Leaving the introductions out of account, we have 

therefore a native flora of 860 species, of which three out 

of four are endemic A vegetation thus individualized 
makes the group one of the most interesting fields of study 
in the worlde \ 
Dr Hillebrand may be said to have devoted his Jife 
to the study of this question He was born in West- 
phalia in 1821, and studied medicine at Gottingen, 

Heidelberg, and Berlin After taking his degree, he 

settled down for a short time ın practice in Germany, but 

his health soon broke down, and he sailed for Australia 

After visiting the Philippine Islands and Cahfornia, he 

made the Sandwich Islands his home, and his health 

became quite restored He lived at Honolulu, mastered 
the language, and practised his profession with great 

success He became private physician to the king, a 

member of the Privy Council, an ®tıve member of the 

Boaid of Health, and physician to the Queen’s Hospital 

andthe principal lunatic asylum During twenty years he 

devoted his leisme to working out the botany of the 
group, and sent large collections to Kew and other 

European herbaria He left the islands in 1871, but 

kept up a regular correspondence with various residents 

who were interested in botany, and who sent him further 
collections He died in July 1886, just after completing 


the descriptive portion of this present work, which has i 
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been edited by his son, who hves in America, and who 
has prefixed ‘to it the introduction which was drawn up 
by Mr Bentham for our British colonial floras His 
name is commemorated by the genus Azdlebranata, 
which 1s the only representative of the Begontacee n 
Polynesia, and which was named after him by Prof 
Oliver. The type specimens of the present work have 
been presented to the Berlin Herbarium, and the Prus- 
sian Government has made a grant towards the expense 
of its publication = 

The book, which ıs dedicated to the Hawanan people, 
consists almost entirely of careful descriptions, ın English, 
of the: orders, genera, species, and varieties, that form 
the flora, accompanied by full details of their distribution 
through the different islands, and the sort of places in 
which they grow Nearly all the native plants are trees, 
shrubs, or pereiimal herbs Comparing the islands with 
one another, Dr Hullebrand’s general view is that the 
flora of Kau, the comparatively small north-eastern 
island of the group, 1s the richest and most individualized, 
and that of the large southern island of Hawan, where 
the mountains rise the highest, 1s the most monotonous 
and least attractive The total number of species here 
described as new ıs 180, but in some cases, as, for 
instance, by Mr C B Clarke, in his “ Monograph of the 
Cyrtandracez,” issued ın 1883, the publication of these 
has been anticipated, and the earlier names will have to 
be adopted It1s mvch to be regretted that the author 
did not live to work out fully his generalizations A great 
deal has been written durmg the last few years on the 
general subject of plant-distribution, and im particular 
Wawra and Engler in Germany, and in England 
Wallace in “ Island Life,” and Hemsley in the “ Botany 
of the Challenger,” have discussed the various points of 
interest connected with the flora of these islands What 
1s wanted now ıs that Dr MHullebrand’s added facts 
should be compared together and summarized, and that 
the general conclusions which they establish should be 
carefully traced out 

The following ıs his outline of the zones of vegetation 
and their characteristics .— 


“(1) The Lowland Zone —Open country, grass-covered 
after the rains, with isolated clumps of trees, represented 
by Partium tilaceum, Erythrina, Reynoldsia, Pan- 
danus, Capparis, Gossypium, Abntilon incanum This 
includes also the httoral zone 

“ (2) The Lower Forest Zone —Tropical in character, its 
upper limit between 1000 and 2000 feet above the sea 

ts physiognomy is marked distinctly by Aleuretes moluc- 
cana, the pale foliage of which, ın contrast with the green 
colour around, attracts at once the eye of the beholder. 
The woods are rather open, Zenzzber Zerumbet covers 
the ground Cordylne, Eugenia domestica, Zinziber 
Zerumbet, and other species, are strictly confined to it 
Pandanus odoratissemus and Paritium trlaceum do not 
pass beyond it but Freycenetza does To its upper poi- 
tion, but extending also into the lower part of the next 
zone, belong also most Sapotacee, Apocynacee, Gardenia, 
Psychotria, Maba, most Urticacea, Pistnma, Eleocarpus, 
Auranttacee, and others . 

“ (3) The Meddle Forest Zone —Thishes within the region 
of clouds, and develops the greatest luxuriance in trees 
and jungle Pelea and Cheerodendron are repiesentative 
generas» The prevailing trees are indeed AZetroszederos 


polymorpha and Acaca Koa, but, although theyereach 


here their greatest develgpment in size and number, they 
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are not confined to this zone, but ascend above and 
descend below it It is the home of all Rutaceous and 
most Aialiaceous trees, the ubiquitous Dodouea viscosa, 
Alphitoma, and Cofrosma The feins luxuiate ın it, and 
tree-feins attain only here then full dimensions Old 
trunks are wrapped in creeping ferns, mosses, and lichens 
Here also the Zodelzacez, the peculiar pride of our flora, 
exhibit their most striking forms, invariably in isolated 
individuals The upper lim:t of this zone may be drawn 
at an elevation of 5000 to 6000 feet 

“(4) The Upper Forest Zone —This extends as high as 
8000 to goo0 feet, and 1s characterized by stunted tiees, 
chiefly Sophora chrysophylla, Cyathedes, Myoporuns, 
arborescent Raz/Hlarde, Wikstromme, and Cofprosma 
Menzeestt Between them luxuriate shiubby Composite 
(Rallardia, Dubautia, Camphylotheca, and Artemisia), 
with strawberries, brambles, and Vaccenzuu: Ferns aie 
scaice, and mostly belong to widely spread species Our 
shrubby Geranzuzms and silvery-leaved Argyrovepheum 
extend beyond this zone to the upper limit of vegetation, 
which on Mauna Kea may be placed at 11,000 feet 
Santalum belongs to this zone and the upper levels of 
the last 

“ (5) A place apart must be assigned to the bog flora of 
the high table-land of Kau and the broad top of Mount 
Eeka, on West Maui The turfy soil 1s covered with 
tussock-hke Gramnee and Cyperacee, all endemic 
species, with Sphagnum, creeping forms of woody 
Metrosideros, Cyathodes, Geranium, Lysimachia, and a 
number of rare, mostly single, representatives of genera 
which have their home in the Antarctic regions, New 
Zealand, the Falkland Islands, and the Southern Andes ” 


Asa whole the flora of the Sandwich Islands stands 
out remarkably tsolated from those of the two nearest 
great botanical regions, Polynesia and Cential Ameca, 
and has curious affinities with those of Australia, North 
America, the north temperate zone of the Old World, the 
Mexican highlands, the Andes, and the Antarctic regions 
The subject 1s well worth working out in the same 
thorough way in which Sir J D Hooker has dealt with 
the floras of Tasmania and New Zealand 

Dr Hillebiand’s book ıs also valuable as a contribution 
to the, study of vaneties In the Sandwich Islands we 
get a comparatively small number of species, that have 
lived for a long time in a country where there are great 
variations in temperature and humid ty and little intet- 
ference from man In many of the endemic genera the 
species are very difficult to individualize, and he has 
named and characteiized a gieat number of varieties 
Altogethei the book ıs of exceptional value, not only to 
the systematic botanist, but to all who are interested in 
the problems connected with the origin and distribution 
of species J G BAKER 





THE GEOLOGICAL EVIDENCES OF 
EVOLUTION 


The Geological Evidences of Evolution By Angelo 
Heilpiin, Piofessor of Invertebiate Paleontology at 
the Academy of Natural Sciences of Philadelphia 
(Philadelphia Published by the Author, 1888 ) 


EW chapte:s in the “Ongin of Species” are moe 
impressive, fiom their peifect candour and their 
fai-sighted prescience, than those dealing with the ob- 
Jections which might be uiged against the author’s hypo- 
thesys, on the ground of the comparatively small palæonto- 
logical evidence in its favour But this evidence, as every 


a i A a, 


student knows, has been almost suipiisingly strength- 
ened and augmented during the thirty years which have 
elapsed since the publication of Darwin's great work It 
is, however, owing to the nature of the case, scattered up 
and down various scientific periodicals, many of which 
are practically inaccessible to the general public, so that 
both its amount and its force are under-estimated, and 
the old objections are confidently reiterated by that still 
numerous class to whom “ Darwinism ” 1s a bugbear, and 
the very name of “evolution” an absolute abomination. 
As Piof Heilprin states in us preface, “There has not 
thus far appeared, to the knowledge of the autho, any 
collective or consecutive statement of the evidence which 
geology and paleontology piesent in support of organic 
transmutation ,” so “with the view of partially filing 
this gap in the literature of Darwinism, the author has 
prepared, at the request of many of his fiends, the fol- 
lowing pages, which 1epresent, somewhat broadened, the 
substance of a Friday evening discourse delivered at the 
Academy of Natural Sciences of Philadelphia” Thus 
this little book, while scientific ın conception and method, 
1§ popular in style While there ıs no attempt at an 
appeal to prejudices, scientific terminology 1s as fai as 
may be avoided, and the illustrations appended enable 
any reader, with a very moderate knowledge of natural 
history and paleontology, to comprehend the hne ‘of 
reasoning followed by the author 

Itis needless to add that he ıs a thorough going evo- 
lutionist, though, like his master, he 1s candid ın admitting 
defects in the 1ecord, and thansitions which as jet are 
merely hypothetical In one case, howeve1, he ventures 
on a statement which seems to us over bold “It 1s not 
my purpose to-night to discuss the status of evolution, 
which has long since passed from the realm of pure 
and simple theory, but to present to you such of the more 

“salient facts bearing upon its proof, drawn from my own 
department of geology and palzontology, as will permit 
you to understand why the greater number of naturalists 
consider the doctiine as firmly established to day as 1s 
the Copernican theory of planetary revolution, the theory 
of gravitation, o1 the undulatoiy theory of light” 

We cannot but think that, in making his confident 
assertion, Piof Heilprin has exposed a joint in his har- 
ness to the airows of his adversaries In years to come, 
evolution, as stated by Darwin, may assume, probably 
will assume, the position of the above-named theories in 
physical science, but surely the evidence for it 1s not yet 
either so complete or so conclusive as for them Hence 
1t 1s unwise thus abiuptly to exclude any possible modi- 
fication o1 supplement In scientific arguments ıt 1s better 
not to imitate the practices of political orators, but to err, 
if at all, on the side of understating rather than of over- 
stating a conviction, and to impress by caution in 
reasoning rather them to dazzle by ihetoric 

This, however, 1s a matter of opinion we pass on to 
indicate briefly the ime of argument followed by Prof 
Heilprin At the outset he calls attention to tno mis- 
conceptions relating to evolution which are widely pieva- 
lent, and are often made the ground of assaults upon the 
hypothesis These are that if the missing forms of life 
could all be recovered, they would form a continuous 
chain, and that “ the progressive modification of individual 
organic forms need be, o: indeed has been, one of cor- 
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tinuous advance” Past and present organic hfe, as 
Darwin himself carefully pointed out, are combined, not 
in a continuous chain, but in a genealogical tree ‘‘evo- 
lution recognizes modifications in the most divergent 
directions, and the tree of life that it 1estores 1s not a 
straight stem growing from a continuous apical bud, but 
a stem, or possibly even a limited number of stems, 
branching in varying directions” Thus the progress 
among organic beings 1s analogous to that in the develop- 
ment of civilization “ The united world advances, whereas 
individual tribes or nations remain at a standstill, or even 
degenerate and decay Such ıs precisely the history of 
the organic development of our planet new and more 
complicated organic types are being continually evolved, 
but sid? by side with these forms we still meet with those 
of a lower grade of organization, while still others, 
belonging to the earlier periods of the world’s history, 
have completely dropped out ” 

After a brief sketch of the first appearance of vertebrate 
life, Prof Heilprin describes the relations of the fishes, the 
amphibians, and the reptiles, indicating the affinities of 
the first and second, which have led Prof Huxley to treat 
them as sub-groups of a single division, the Ichthy opsida 
In the structure of the heart, mode of breathing, and 
nature of circulation, the young frog agiees with a fish, 
while in these respects the mud-fishes (Cerafodus) agree 
with the amphibians Now this link between these great 
groups exists ın very early times, as the hypothesis would 
demand “ Dipterus and its allies are fishes that belong 
to the Devonian period of time,” and Ceratodus itself was 
living ın the Permian, and thus “represents the oldest 
living vertebrate type known to naturalists.” The peculiar 
structure of the teeth of the labyrinthodonts, found also 
in some of the earliest fishes, and still retained by the 
alligator-gar, 1s another link Next, in regard to the date gf 
the appearance of birds and mammals, which 1s sometimes 
segarded as rather anomalous, Prof Heilprin po.nts out 
that both the earliest birds and the earliest mammals 
have marked reptilian affinities, which ın the former are 
very distinct, so that such forms as Archæopteryr and 
some of the early dentigerous birds on the one side, and 
the Pzerosa#rza on the other, do much to link together 
the two classes Further, the ancestry of the non-flying 
birds, such as Dinornis and its allies, may be traced 
with greatest probability to members of the Dinosauria, 
such as Iguanodon, Hadrosaurus, and Compsognathus 
In like way the affinities of the monotremes with the 
reptiles are pointed out, and attention 1s called to the 
significant fact that “the earliest reptilian forms—those 
of the Permian period—are the only animals which possess 
the remarkable dental characters of the Mammalia” 

In the second section of the book Prof Heilprin deals 
more especially with the developmgnt of the Mammalia 
themselves, instancing the position occupied by the 
Eocene Creodonta between the now widely divergent 
Carnivora and Insectvora, the relationships among the 
groups of the former, and of the latter to the lemurs, the 
well-known pedigree of the horse, the ancestry of the 
hornless ruminants, the development of the horns of the 
deer, from the simple forked crown in the early Cervines 
of the Middle Miocene to the complicated forms assumed 
in the Phocene and more recent times Cervalcas 
americanus, the newly-discovered link between the 





Canada stag and the elk, also receives notice, as does the 
relation of the homocercal and heterocercal to the 
primitive diphycercal fishes Attention 1s also called to 
the development of the brain ın various vertebratés 

In the third section the author glances at the question 
of the antiquity of man In regard to some of the alleged 
evidence he exercises a wise scepticism, and states that 
up to the present time he has been unable “ to find satıs- 
factory proof of man's belongings having been found in 
deposits very much (if at all) older than the Post-Plio- 
cene,” though he thinks it not unlikely that such may 
ultimately be found In connection with this subyect he 
mentions some human vertebrz, mineralized by monite, 
of unknown but evidently high antiqu ty, discovered by 
himself in Florida 

Lastly, he calls attention to a class of evidence which 
the comparative persistency of conditions in certain parts 
of the United States has rendered accessible to American 
geologists—namely, tne relation of living forms to their 
moie immediate predecessors Instances of this may be 
obtained ın the sheltered regions of the Gulf of Mexico 
and in the compvratively modein rocks of the Florida 
peninsula As examples, species of the genera Strombus, 
Voluta, Fulgur,and Melongena, are figured, showing the 
g adual transition from an extinct to an existing species, 
aad to these are added a group of Paludine from the 
Middle Tertiary of Slavonia, illustrating successive varietal 
and specific forms 

The book is attractively written, though we must 
venture to protest agunst two instances of American- 
English “The swift-fostel anim elevates the 
body so as to werght ıt principally upon the extremi- 
ties of the toes,” and “the evidence 1s but a 
mere figment of thut which pertains to zorlogy” The 
first gains®so little that brevity can hardly be pleaded as 
its excuse , the second, unless a misprint, 1s worthy of 
Mrs Malapiop TGB 


e 
THE SHELL-COLLECTOR’S HAND-BOOK FOR 
THE FIELD 
The Shell-Collector’'s Hanid-book for the Fiel? By J] W 
Wilhams, M A, DSc Small 8vo, pp 148 (interleaved) 
(London Roper and Diowley, 1888 ) 
f ANDY books for collectors, whether of birds, beasts, 
fishes, mollusks, or othe: organisms, are always 
most acceptable when well put together and carefully 
contrived, even if they be not original The piesent little 
book might at first sight lay clan to having fulfilled all 
these conditions It 1s small enough for the pocket, and 
tne type 1s clear and legible , but when we ente1 upon the 
work itself, alas! we do not find our dream of a typical 
collector's hand-book realized by any means Chiptei I 
“The Anatomy of a Snail,” and Chapter II “The 
Anatomy of a Fresh-water Mussel,” should have 
been altogether omitted They ate not cleverly con- 
| piled, they are sadly full of mistakes, and these too 





clearly betray the fact that the author himself 1s* not 
familiar with Mollusca from an anatomical point of view, 
but rather has got up his subject after the style of “ Cousin 
Cramcmild” Thus, the colour of the sheli (says Dr 
Willams), exzsts entirely m the perrosiracum a epi- 
dermis We would advme the learned author to try and 
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remove the epideimis from a snail-shell and observe the 
result 

The hp or aperture of a snail’s shell is not generally 
called the ferztreme but the Zerzstome The lines of 
growth in a snail’s shell are not “arranged concentrically 
with the zucleus,” although this 1s the case with the 
growth-lines ın bivalves 

We fail to understand how the oferculum of a snail 
“differs from the true shell m having more concholn 
entering into 1ts composition” Surely the autho: meant 
to say less conchiolin and more chitine ? 

The cpzphragm, o1 layer of hardened mucus, sometimes 
strengthened with carbonate of lime, closing the aperture 
of the shell of Jand-snails during hibernation ıs called 
here also the claustrum ’ (p 5) The description of the 
odontophore with its radula and jaws (pp 6 and 7) 1s very 
inaccurately 1endered, and in copying Prof Lankester the 
‘author has carefully also quoted a mis-statement as to 
the formula of the teeth 

The eggs of snails are said by the author to be “laid 
in a string, which 1s called the wzdamental ribbon, or 
inclosed in horny capsules” This ıs true of sea-snails 
such as the whelks (Fusus, Buccinum, &c), but it 1s not 
the case in land-snails, of which Dr Wilhams ıs dıs- 
coursing In these the eggs are separate and protected 
by a shell, which ıs sometimes membranous and flexible, 
at others calcareous and brittle, while those of the fresh- 
watet species are deposited in small glairy masses of soft 
transparent jelly-hke consistence 

Turning from the’snail tothe fresh-water mussel (Chapter 
II), the author, ın describing the animal of the latter, 
appears to have made a mistake simular to that which he 
has made with 1egaid to the garden snail not knowing 
his subject well, he has in fact described a szphonated 
Mya, when he fondly imagined he was wnting about a 
non-siphonated Unio or Anodon 

Turning to the species enumerated by the author, we 
regret to observe that here the discrimination of the 
expert is@like wanting For example, Anodonta anatina, 
Linn, figures as a good species, whereas ıt 1s merely a 
variety of A cygnea, Linn Itseems rather absurd to give 
in a shell-collector’s hand-book such shells as Physa acuta, 
Drap,“ Hab In one of the lily-tanks in Kew Gardens, 
imported” (p 72), Bulmus Goodall, Miller (intro- 
duced into a green-house with exotic plants), Vertzgo 
tumda, Westerlund, another “casual”, P dilatatus, 
Gould, in the canals around Manchester, “introduced 
fiom America in cotton bales” If these are admitted, 
why omit Clausela parvula and C solda, also “ casuals,” 
which appear both in Sowerby’s last edition, and in 
Gwyn Jeffreys, v 161-62? 

Far too much prominence is given to worthless varieties 
of the common snail Her aspersa, such as muznor, 
marina, albida, and sinest oi sum, &c , but, having put 
them in, why should the author omit such a one as 
Uno timidus var ponderosa? Many of the genera, 
too, need 1evision to be brought up to date Thus, 
A chadina acicula should be Cec:lanella acicula, Bulimus 
acutus should be Helix (Cochitcella) acuta, Zontes should 
be Hyalnia By the way, Zonzles draparnald ıs omitted 
altogether, although known for eais è 

The,habitats of many of the species aie badly given 
Thus, Testacella Mauger is saidgto be found in gardens 


~ 
See 


and fields, whereas ıt has been met with in the neighbour- 
hood of Buistol, whence it has spread to a few limited 
localities 

Why are the three known localities for Vertzgo moulin- 
szana (p 129) omitted ?—Itchen Valley, near Otterbourne , 
near Hitchin , and near Rye-House, Herts Other quite 
local species are recorded as if they occurred ev erywhere, 
as Helix pisana and H obvoluta, &e 

A few woodcuts are inserted, but they are very poor 
and not accurately drawn. Testacella hahotidea 1s 
reversed 

The minute characters of the shells, so useful in many 
mstances in the field, are omitted The book ıs inter- 
leaved, which doubles its thickness for field-wo1k, and we 
at first wondered why so much plain paper was added 
It has since occurred to us that the author had the con- 
venience of the reviewer in his mind’s eye, and we must 
say we found the blank pages most useful in correcting 
the text as we turned over the leaves 

Is ıt too much to hope that the author may be 
able to give some attention to the living land and fresh- 
water Mollusca before he brings out a new edition of his 
handy shell-collecto1’s manual, and so avoid those pit- 
falls into which he who compiles unskilfully and without 
practical acquaintance with his subject ıs sure to slip? 





OUR BOOK SHELF 


A _Text-book of Biology By J R Amsworth Davis, 
BA, Lecturer on Biology ın the University of Wales, 
Aberystwith (London Griffin and Co, 1888 ) 


THIS 3s one of a class of books which the system of 
examining the whole world on a limited schedule, drawn 
up by a Board of disinterested philanthropists, 1s bound to 
produce It will delight the misguided student whose 
sote desire is “to get through” with the least know- 
ledge possible, and will disgust every competent teacher 
Mr Davis ısın error in stating that his book supphes a 
gap ım literature The little text-book by Prof Lloyd 
Morgan 1s on the same lines, and appears to us to be far 
less objectionable, inasmuch as it 1s, though of smaller 
dimensions, a more genuine exposition of the principles 
of the subject, less of a clam-book than the present work, 
and written with maturer judgment and hterary power 
The only way to prevent the study of biology, as directed 
by the University of London, from sinking into a worthless 
exercise of memory applied to the contents of such little 
books as this by Mr Davis, 1s to change the animals and 
plants enumerated ın the schedule every three years 
This, however, would hardly suit the ubiquitous aspirants 
to a degiee for whom alone the Imperial University 
arranges its curriculum Nor would it suit Mr Davis 
and other more distinguished authors of regulation cram- 
books The fact ıs that genuine education in biology as 
a science, and the influence of personal contact and 
association with an active investigator and discoverer as 
teacher and friend, aig-destroyed by the Imperial system 
of schedule and examination , and their place 1s taken by 
weary grinding °at little books written by teachers of no 
authority, and too often ignorant as well as unintelligent 
Mr Davis has boriowed a number of excellent figures 
to illustrate his book, which is nothing moie no: Jess than 
a strictly limited, and in minor points an inaccurate, 
description of the types named ın the schedule of the 
University of London The new figures are bad, and the 
short general introduction ıs not merely shallow but 
erroneous, e g the account of protoplasm and the tabular 
statement of differences between plants and animals 
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Reports of the Geological Survey of New Zealand. 


THE issue of an index to the Reports of the Geological 
Survey of New Zealand, from 1866 to 1885 inclusive, 
enables us to see at a glance how large an amount of 
valuable material has been accumulated by the staff of 
this Survey, under its accomplished and energetic Direc- 
tor, Sir James Hector Several editions of the useful 
geological map of the colony have appeared, the latest 
dated 1885, and the volumes containing the yearly 
reports of progress are now eighteen in number Mono- 
graphs on the paleontology of New Zealand are stated to 
be in preparation, and there are, besides these, museum 
and laboratory reports, meteorological retuins, and mis- 
cellaneous publications, The difficulties felt in correlating 
the strata of so isolated an area as New Zealand with the 
rocks of other districts must always be very great, and 
it 1s therefore not surprising to find that warm and anı- 
mated discussions are taking place among the different 
geologists of the colony as to the age and relations of 
some of the fossiliferous deposits We may feel assured 
that the solution of these questions will be fraught with 
important results having a direct bearing upon some of 
the most difficult problems that now confront geologists 


First Lessons ın Geometry For the Use of Technical, 
Middle, and High Schools By B Hanumanta Rau, 
B.A (Vepery Printed at the SPCK Press, 1888) 


THIS 1s a second edition, revised and enlarged, of a very 
good book for those who are beginning the study of geo- 
metry Much stress ıs laid all through on the construc- 
tion and careful drawing of the figures, and gieat pains 
seem to have been taken by the author to make his 
meaning as clear as possible by means of simple ex- 
amples, thereby inducing the reader not to learn the 
propositions by heart 

The volume ıs well arranged as regards the order of the 
subjects, and teachers, as well as taught, will find in it a 
good amount of useful information 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of NATURE No notice ıs taken of anonymous communi- 
cations ] 


e 
Dissemination of Plants by Birds 


I FULLY agree with Dr Guppy that birds may have effected 
much moie in the distirbution of plants than ıs generally ad- 
mitted, and I think it 1s most desuable that his suggestion 
respecting the examination of the contents of the crops of birds 
shot at sea ın high southern latitudes should be carried out, At 
the same tıme I am of opinion that his explanation of the prob- 
able origin of the vegetation of the distant islands in the South 
Atlantic and South Indian Oceans ıs insufficient to account for 
the endemic element, unless we suppose a former belt of vegeta- 
tion in a higher latitude than these islands, which ıs now extinct 
Assuming the existence of such a belt of vegetation at some 
remote period, ıt would not be difficult to explain the relation- 
ships between the floras of America and Australasia, as well 
as the presence ın these islands of plants not known to exist 
elsewhere è 

Pringlea antısco: butica, the Kerguelen cabbage, is the most 
remarkable of the endemic plants As a genus, it 1s as well 
characterized as the majority of the genera of “the Crucifere , 
but, what ıs more significant, ıt has no near ally in the southern 
hemisphere, being most nearly related to the northern genus 
Cochlear ta, diffeiing from ıt more ın habit of giowth than m any 
structural peculiarity It 1s one of the commonest plants ın the 
islands, from Prince Edward Group to the Macdonald Group, and 
produces seeds ın great abundance 

Lyallıa kerguelensis 1s, so far as ıs known, confined to 
Kerguelen Island It 1s one of the degraded. types of the Caryo- 


phyllez-Polycarpese, and nearly related to the Andine genus 
Lycnophyllum, and the North Mexican genus Cerdia, 

To my mind there are other difficulties ın the way of such a 
derivation of this insular vegetation as that suggested by Dr 
Guppy, but I will not enter into them here, as ıt would occupy 
too much space. W BOTTING HEMSLEY. 


On the Reappearance of Pallas’s Sand Grouse 
(Sy1: haptes paradoxus) in Europe 


Tuis bird suddenly reappeared at the end of April of this year 
at different localities of Central Emope, not having migrated so 
far smce 1863 A R Wallace, in his important work, “ The 
Geographical Distribution of Animals,” published ın 1876, 
figuied this sand grouse among the characteristic birds of Mon- 
gola {vol 1 p 226, plate 3), and remarks.—‘'A curious 
bird, whose native countiy seems to be the high plains of 
Northern Asia, but which often abounds near Pekin, and in 
1863 astonished European ornithologists by appearing in con- 
siderable numbers in Central and Western Europe, in every 
part of Great Britain, and even in Ireland” Vol u p 337, 
the same author says in the work quoted —“‘ Syrrhaptes nor- 
mally inhabits Tartary, Thibet, and Mongolia to the country 
around Pekin, and occasionally visits Eastern Europe But a 
few years back (1863) great numbers suddenly appeared in 
Europe, and extended westward to the shores of the Atlantic, 
while some even reached Iheland and the Faroes ” 

Mr Wallace, speaking here of the geographical distribution 
of Syr:haptes, has ın view the two species of the genus, 
viz S paradoxus, Pallas, from Tartary and Mongolia, and 
S tibetanus, Gould, from Thibet , whereas in the following 
sentence, treating of the extraordinary migration, only S az a- 
doxus appears to be meant At least I am not aware that the 
second species has ever been observed ın Europe 

Two yeas later not one bird of those that immigrated ın 1863 
appears to have been observed again here , they may have died, 
or been cruelly killed, or may have returned to their native 
steppes No special notice having been taken of their move- 
ments, we did not learn the reason of that uncommon migration, 
nor the rapidity of their wandering, nor whether they returned 
to Asia or not 

The reappearance of the sand grouse in large flocks, con- 
sisting apparently of mnumerable individuals, now gives us the 
opportunity, of watching their movements in detail This should 
be done everywhere, and for this reason I communicate the fol- 
lowing notes, compmising all that I have learned till to-day 
about it. I am sure that many more observations will have 
been made ın these days, and perhaps those who can add some- 
thing to the following list will do so through the coJumns of 
NATURE Observers should especially try to find out whether 
there are specimens of S ¢zdefanus among them 


Aprıl 21, Plock, Poland On the same day specimens on the 
River Pilica, near Radom, and in the market of 
Warsaw, Poland 
» 24, at 5pm, near Pirna, Saxony 
sı 25-26, in the mght, near Leipzig, Saxony 
» 26, Kalisch, Poland 
» 27, 3pm, near Grossenhain, Saxony, cn the same day 
several flocks there 
» 27,4pm, near Pirna, Saxony 
» 27, Brandenburg, Prussia. 
» 27, Elbing, Prussia 
» 27, hear Leipzig, Saxony 
3, 28, near Leipzig, Saxony. 
3, 28, Kuchelberg, Silesia. 
» 28, Czerwinsk, Poland. 
3, 28, Warscha, Poland 
» 29, Cernowitz, Bohemia 
On the last days of April near Gorgémy, Transylvania, and near 
Konigstein, Saxony 
May 1, near Grossenhain, Saxony. 
» I, Liobschutz, Saxony 
» J, Niederfaulbruck, Silesia ° 
» 2, Ratzeburg, Holstein 
» 2-3, In the night, near Grossenhain, Saxony. 
3) 3, near Grossenhain, Saxony 
» 3, gear Bautzen, Saxony 
3 3, near Schneeberg, Saxony ö 
s» 3, neat Fnedeberg, Silesia 
»> 4 nea: Grossenhain, S&xony , several flocks. 
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May 5, 4a m , near Giossenhain, Saxony 
5, Island of Rugen, on the Baltic, 
near Freiberg, Saxony 

near Komgstein, Saxony 

near Rendsburg, Holstein 
Reichenau, Saxony 

near Soldin, Brandenburg, Prussa 
Palezyn, Posen, Prussia 

nearr Leipzig, Saxony 
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“ Corel Formations ” 


IN arecent paper read before the Roy u Society of Edinburgh, 
I have pointed out the importance of taking irto consideration 
the molecular .ond.tion of carbonate of lime in *clation to its 
solubility in sea water 

The (tabulated) results of an eabaustive series of tests (sce 
NATURF, yol awww p 605) show in a stuking manner this 
difference between the ciystalline (or massive) and the 
amorphous conditions of that body 

In Table II the amount of carbonate of hwe taken up by sea- 
water from decumposing shell-fish 1s shown to be very great, the 
clear newly fil vied solut.on giving O 384 grammes per hue 
(other determinations since made giving still higher 1esutts) , 
this 19 due no doubt to the formation of carbonic acid, the result 
of the oxidation of the organic matte: in the pt ticfying mass 

The clear (foul smelling) liquid on stand'ng exposed to the an 
1apidly decow poses, ammoniacal salts being formed , and a great 
portion of the amorphous carbonate of hme which was dissolved 
dung the first stages of putiefaction ıs thrown out of solution 
and depos.ted in a crystalline and puactically nearly msoluble 
form l 

This may be due to the los. of caibonic acid, or its com- } 
bination with ammonia, pioduced during decomposition of | 
nitrogenous organic matter, o1 to the well-known action certain j 
salts of ammonia (especially the caıbonate) exert in degrading ; 
the solubility of carvonate of lime in water, but the result so |! 
produced, I think, meets all the objections Mr T Mellard 
Reade Liings forward against the solution theory, which ts Dr 
Murray’s explanation of the formation of c ral lagoons 

Again, when a clear satuated solution of amoiphous carbonate 
cflime m sea water (see Table IT , a and 4) 1s allow@d to stand for 
a few hows at ordinary temperatuies, the solution becomes 
turbid and ultimately throws out in a crystalline condiuon a 
considerable proportion of the carbonate of hme it held in 
solution 

Dr Muray, m a pape: on ‘‘ Structme, Crigin, and Dis‘itbu- 
tion of Coral Reefs, dc,’ read before the Royal Instituton, 
London, on Much 16, 1efers to this change of condition as 
follows — 

“The whole of 1 coral reef is pei meated with sea water like a 
sponge, as this sea water is but slowly changed in the mteri 
puts it becomes satuated, and a deposition of e1ystalline cir- 
bonate of line fiequently takes place among the inteistices of the 
co als and coral debris ’ | 

These facts seem to me quite sufficient to account for the 
formation of coal lagoons by the moe iapid solution of che 
amo: phous form of carbonate of lime, found in dcad and decom- | 
posing corals At the same time other deposits are preserved 
from wholesale solution by the change in the moleculai cond 10n | 
which carbonate of lime undergoes, —always the after 1esul. of | 
solution 

I need not heie refe: to other influences at work in mamiain- 
ing the balance of ab»orption and secretion of lime salts in the 
ocean, because I conside: the difference in so'ubility of yv10us 
forms which carbonate of lime assumes equally accounts for the 
formation of lagoons and the preservation of coral reefs and shell 
beds or banks ROBIRT IRVINE 

Royston, Granten, Edinburgh, May 14 


Aurora Borealis 


THE aurora borealis was visible here on Sunday night, May 6 
We have difficulty in identifying it 1n this neighbougpood with- 
out spectioscopic aid, because the lights of Liverpool and its 
sub@irbs extend over the eastein horizon, and the sky to the 
north-east and north 1s filled with a glow fiom Bootle and 


Birkenhead, these several lights often giving, with clouds of 
yarying height, effects resembling northein lights 

On Sunday night, at 1 30, the brightness in the north-western 
sky was not to be mistaken, and shortly before 2 o’clock a 
curved bluish-white beam—two brillant sides inclosing a still 
bighter rounded angle of about 70°—shot up from the west, the 
apex coming first, and attaiming a height of 60°, the sides there 
being about $° broad , the eatremitics of the sides, 1° bioad, 
touching the houizon in the ncith-ncrth-west and south-south- 
east This beautiful beam remained a few seconds, then went 
as ıt came, the apex disappearing last The general phenomenon 
seemed to increase in biightness, but subsequent observations 
show that it could not then be satisfactorily distinguished from 
the early dawn and reflected lights LJH 

Rock Ferry, May 11 


Weight and Mase 


THE weight of a body is the quantity which 1s measured out 
by the operation of werghrug To wegh a body ıt is placed in 
one of the scales of a balance, and equilibrated by standard 
wights formed of lumps of metal called pounds, hundred- 
weights, tons, &c , o1 kilogiammes in the metric system , and 
the sum of these weights 1s (face Mi R E Baynes) called the 
aetght of the body 

‘Lhe mathematician may now call this quantity, if he likes, 
the mass of the body, but the world at large uses the word 
creieht, with the advantage of having the corresponding veib 
“to weigh,” which the substantive “mass ’ does not possess 
We are not yet accustomed to speak of a body ‘* massing” 100 
tons The numerous cucumlocutions to expiess one single idea 
in Prof MacGuiegoi’s examples ause from the want of the verb 
“to mass ” 

The ‘‘ e\tiaordinary and peculiar ’ language 1s, then, that of 
the elementary text-books of Mechanics, which tell us that the 
weight of a body 1s the force with which it 1s attracted by the 
eath (Lodge, '‘ Elementary Mechanics,” p 66) 

Tt 1s true, as Sir Philip Magnus points out in his ‘* Mechanics,” 
§ 46, that the word werght 1s made to do double duty, sometimes 
standing for force ard sometimes for mass , and that these two 
significations must be carefully dist ngu shed 

But the ‘‘ordinary he or she” would no more accept the 
‘pull or heft required to lift 1 body ? as a correct measure of 
tne weight, than the Red Indian of to-day would accept the 
weight of the Hudson Bay factor’s fist as one pound 

The theorist must then exert his ingenuily to invent a new 
word to express the force idea, to associate with the word mass, 
already invented by him , but to attempt to restrict the meaning 
of the word weht in a manner not usual in ordinary language 
can only lead to confusior In any engineering, chemical, or 
ordinary journal we shall always find wezg%ź ‘used in the serse 
of mass, as defined in the text-books of elementary dynamics , 
and even in these treatises we shall find in the parts on S atics 
the word zecteAé used m its ordinary sense F®: instance, on 
p 196 0f Dr Lodge’s ‘ Mechanics,” we find, Ex 10, ‘fA mass 
of wood (sp gr 0 6) 1s countetponed by 105 coirect giammes 
of iron (sp gr 75), find the mass of the wood (or its tinue 
weight zz vacuo) ” 

Sometimes it 1s not possible to employ the balance to estimate 
the weight (or mass) of a body, as, foi mstance, when tle 
ciemit evolves acertam weegi? of hydrogen in a chemical com- 
bination, when the artilleiist speaks of a gun weighing 110 
tons, and when the astronomer ‘“‘weeghs the eaith,”—in such 
cases the weight or mass, whichever it 1s called, 15 calculated as 
the product of the volume and the dersity determine for 
example the weight of 1000 cubic feet of steel The weight W 
(or mass M) 15 then found theoretically from the formula W (or 
M) = pV, but really practically from the formula W = 62 4sV, 
where W or M ıs givén in pounds, when V is given im cubic 
feet, and p is then called the density, and s the specific giavity 
(the density relative to water, and itis the specific giavity for 
which tables are given, but ın the metric system W (or M) = 
pV =sV, wifere W or M 1s given in grammes, when V 1s given 
in cubic centimetres, and the density p, and the specific gravity s, 
are then the same But tun to the ordinary text-books, and we 
find these confusing equations— 


W = Mg = eV =sV, 
where W ıs called the weight, M the mass, p the density, and s 


the specific giavity, followed often by a senes of absurd examples 
on changes of units 
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These relations aie derived from the equation W = Mg, the 
source of all confusion in Dynamic , and it is guatifyinz to find 
from Prof Mendenhall that a ciusvde agaist it 1s in progress in 
America 

It is needless to 1epeat heie the objections against this 
equation, but ıt ıs easy to see how it arose 

Mathematicians nos measure mass in pounds, so that the mass 
of a body 1s the number of pounds of matter in the body (the 
werght in the vainacular) , and the equation W = Mg means that 
the weight of M pounds 19 Mg poundals, according to their 
definition that ‘‘the weight of a body 1s the force with which it 
1s attracted by the earth”, but this was not so o1ginally 

Laily writers on Dynamics, before Gauss mvented the absolute 
unit of foce, always employed the statical giavitational unit, 
and then 1f a weight of W pounds was acted on by a force of 


P poands, the equation of linear motion was ins A =P 
5 


7 
To avoid the necessity of writing and printing N, it was 
gf 


replaced by the letter M, and called the mass, the unit of mass 
being thus g pounds But now the invariable quantity, the mas , 
1s measured in terms of a variable unit, while the variable unit 
of force 1s the attracuon of the earth on a I-pound weight 
Although such words as ‘‘a foice equal to the weight of the 
mass of 10 pound weights” do not occur in Piof MacGregor’s 
book, they are strictly derived from his own definitions , and so 
1s the followig, “the we ght of 32 pound weights on the Earth 
is at the suiface of Jupiter a foice of 7I pounds’ weight” I 
bring forward these illustiations to show that the fine distinction 
between “ r0 pound weigh's” and “10 pound,’ weight” 15 not 
workable , and to show that the addition of the word zeght to 
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founds does not convey the idea of force in ordinary language, ' 


and ıs not clear even in the language of the pecisionists 

Non can the equation = gpz in Hy diostatics be defen led, a» 
capable of expressing a pressure ın pounds on the square foot 
{or more commonly on the squaie inch) , for if Prof MacGregor 
applies this equation toa numerical example, he will find hunself 
dividing byg ın one operatio1, only to multiply by g in the next 
The unieal character of these changes of un ts 1s apparent when 
we come to numeiical examples, the defect of ow dynam‘cal 
teaching 1s that the student 1s so rarely bionght before a practical 
numerical illustration on a laige scale 

The rest of Piof MacGregors 1emaiks I must answer very 
buefly, for fea: of occupying to» much space 

The ž:lometie was designed to be the centesimal minute of 
latitude, to replace the geographecal or ssa mile, which 1s the 
sexagesimal minute of latitude , the qua lant of the earth 1 there 
fore 10,000 hilo neties, or 10° centime res, and go x 60 = 5400 
geogiaphical o1 sea miles 

The cosmopolitan unit of speed at sea is the Azo’, which is a 
velocity of one geogiaphical mile an hour, if 10 knots, spaced 
about 50 feet apart, pass over the.taffrail in halfa minute, the 
vessel is saud®to be going 10 knos All civilized nations 
measure speed at sea in Avots, in French zau zs, German 210/12, 
Dutch &oopen, Italian xof, Spanish z ios, &¢ In precision 
Anits an hows is on a par with a'mospheres fer square inch 

It is unfortunate that we have not yet reached uniformity in 
the use of the words edswgation and ertersion The French 
treatises, and oul practical writers, Rankine, Unwin, &c, we 
tension and eatension, presstie and compression, to denote 
simple longitudinal stresses and their corresponding strains , the 
ratio of ¢eusean to extension, or of pressure to cumpression, being 
the modulus of elasticity This vaiiation in teammology must be 
settled by some arbitrator, sty Piof Karl Pearson 

In conclusion, speaking on behalf of engineeis and practical 
men, I beg to say that the treatment of the subjects of weight, 
mass, and force, m our ordinary text boo\s of Mechanic, 1» by 
no means cleai or satisfactory, and 1eqartes careful revision 

Woolwich, May 4 G, GREENHILL 


Density and Specific Gravity, 


Ir Mr Cumminy’s definition of specific gravity be accepted, 
the confusion, already serious enough, in the minds of beginneis 
in physics between mass and weight will be much incieased 
Surely the best and clearest definitions of density and specific 
gravity are those given in Glazebrook and Shaw’s ‘‘ Practical 
Physics,” p 105 These mike denseży a quantity having dimen- 
sions In mass and space, and sfecifie gravity a pure number 
There are many advantages in defining sfeci/ic giavu'y as a ratio, 
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and not the least among them 1s that the nu nbeis in tables of 
specific grivities are independent of any system of units, while 
m atable of quantities faving dimensions the numbers given 
depend on the system of unitsused Thus the dezseży of platinum 
would have to be given in an English table as 1343 75 pounds, 
ci na metical table as 21 5 grammes Again we should lose 
the very useful analogies between the definit ons of density and 
th imal capacity and specific granty and sferifc heat, to which 
I diew attention 1n a letter to NATURE, vol axxil p 391 

Prof Carey Foste: seem, to think it would be useful to 
have a table telling us the force with which unit volume of any 
body ıs atnacted to vards the eath, and that this should be 
called a table of aésuéut- specific giavities But I fail to see 
any advantage in this, for it is adding a totally new definition to 
be remembered, and one which would ceitainly create con 
fusion in a beginnei’s mind , and the objection applies to this, that 
the num»er- given would depend on the syste n of umts used, to 
say nothing of the value of giavity at the place for which the 
tade wa» calculated Sapposing even that the latte: were 
isnored, it 15 not moie troublesome to conveit, wilh the aid of 
the known werght of unit volume of water, the specific gravity 
of any mateual into the weight of a given volume of it, than to 
convert a numbei guen in one system of units into the numbe 
repiesenting it m the system we may happen to be wing 

If we are to take Mı Cumming’s definition as he expresses 1t, 
I would submit that a pound avoudupo s 1s 1 quantity of matter 
and not a force , and to sry that the specific gravity of water 19 
62 5 pounis avo dupors 1» simply taking the density of water 
and calling it specific g.avity ace Mi Greenhill and the 
engineer, it 15 hud enough to eradicate the notion that the 
quan‘ity of stuff ina bod, and the force wich w'uch it 1s pulled 
towards the earth are one and the same without having the task 
made more difficult by om defiations 


50 City Road, E C Harry M ELDFR 





The Cornisi Blowa Sands 


Iw the description of the rused ser berch at Newq 1ay, which 
Sr Henry De la Beche his given in his ‘Survey of Devon and 
Cornwall,” he makes no r-ference tò a catiods feature observable 
in a part of the b-ach, ^nd to which I should lke to direct 
atteation, wth a view to obtaining some eaplanation of the cause 
of its formation As far as I kaow, the appearance 1s only to 
be found at one spot, on wat is known as Little Fistrel, to the 
westward oethe town It consists of a numer of cp/eudters of 
mndmated sani, separate! from each other by thi1 walls, often 
only an mch o two thick, and forming the base of the cliff or 
bank, which 1s perhaps 10 or £5 feet high at the place These 
cylinders rest upon a bed of 1ock (argillaceous slate ?), which uns 
down from the bottom of the bunk to the sev in a series of 
shelving ledges The cylinders, which me locally knowa a. 
Pix Hols, weatha out fron the bank, but unfoitunately few or 
nore of them are nov to be seen mm a perfect state, their walls 
having been broken down by people scramblng up the vank, and 
also by quaniying opeiatiois, which I learn have 1ecently been 
cated on close by Iam told that formzily the cylindeis were 
vay perfect, and often of large size , I myse'f hive seen them, 
fifteen or sixteen years ago, sta iding up hike httle towers alon 3 the 
base of the cliff, and I have often sheltered myself perfectly from 
a shower of rain by standing in one and covering myself with my 
I have recently had a photograph taken of the best 
group to be found, and a copy of this, togethe: with a piece of 
the wall of one of the cylinders, 1s with Mr Goodchild, of the 
Geo'ogical Sarvey, Jermyn Street, who w li show it to anyone 
interested in the matter, the size of one of the cylindeis 
photographed 1s 51 inches deep and 234 inches in diameter 

R H Curtis 


{Tne sand m question 17 well known to geologists as an 


example of blown sand agglutimated into a compact stone by cai- 


bonate of lime denved fiom the solution of calcareo 15 organisms, 
which here on the surface consist laigely of land snails The 
tubular cavities are no doubt due to the removal of the calcareous 
cement by percolating water, and are thus of the same nature as 
the pot-holes ın chalk, an 1 the cavernous holes and tunnels in 
hard limestone —ED J 





Self-Induct on ın Iron Conductors 
Mr Staipyzr quotes (NaTuRt, May 10, p 30), ın support of 
the idea that non conductors may have less self-inductiom than 
coppe: ones of the same dimensions, a suggestion of mine that 
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for very feeble magnetizing forces, non may be diamagnetic 
That suggestion was confessedly speculative , its basis was the 
notion that the Weber-Ampére electro-magnetic molecules suffer 
something akin to static friction when the process of magnetiza- 
tion attempts to bring them into alignment Since ıt was thrown 
out, Lord Rayleigh has proved that the susceptibility of tron 1s 
constant, and has a fairly high positive value, for magnetic forces 
langing fiom 003 to 004 CGS downwards Below the 
lowest force he has investigated, it 1s still conceivable that there 
may be a change ın the susceptibility, but ıt ts extremely ım- 
probable In all Itkelihood, Lord Rayleigh’s straight lme in 
the curve of B and H or of I and H extends back to the origin 
This at least 1s cetan, that if there 1s any region at the begin- 
ning of magnetization within which the permeability 1s less than 
unity, or even no more than unity, it must be so infinitesimally 
nariow that its existence has no practical interest For such 
magnetic forces as act on a lightning-conductor when a dis- 
charge is passing, non 1s, beyond any question, strongly paramag- 
netic, and the self-induction with the iron conductor consequently 
greater than with the copper J A Ewine 
Dundee, May 11 


Notes on the Reproduction of Rudimentary Toes in 
Greyhounds, 


AT the present wiiting, I have under my observation a fine 
male, light clay-coloured, smooth haired greyhound, which at 
certain intervals well illustrates the reproduction of the rudiment- 
ary digits of its feet, afterthey have been accidentally amputated 
To-day this dog has growing on the inner aspects of both its 
fore and hind feet, and situated some g cen‘imeties above the 
soles, on each limb, a strong rudimentary toe. If we choose, 
say, this toe on the right hind foot as an example of them all, we 
find ıt to be loosely attached, rather more than a centimetre 
long to the base of the claw, which latter is large and strong, 
powerfully curved, and fully as big as any of the claws on the 
foot phalanges I further find that this toe has a well-marked pad 
on its under side, but careful exammation fails to detect any 
bone ın the proximal joint, fiom which I also infer that the 
ungual phalanx hihewise lachs one, though this 1s not so easily 
determined without cutting througa the horny theca forming the 
claw About fom months ago this dog was comsing hares over the 
prame of this 1egion, which chances to be overgrown with a 
stiff growth of sage-brush, about 2 feet to 3 feet high, The wiry 
stems of this plant, as the dog bounded among them, smpped off 
all four of these :udimentary digits, close down to the leg in each 
case, as nicely as though it had been done with a knife, leaving 
Imeai wounds about half a centimetre long Now, instead of 
the lips pf these wounds healing across, as one would natuially 
suppose they would, they immediately form the basis, in each 
case, for the growth of another rudimentary clawed toe, fully as 
perfect as the one which onginally sprang from the same site 
These subsequent giowths take about three months to attain 
their full size again, when they are very likely to be remoyed by 
a similai process, and once more grow out as before, and so on 
indefinitely 

From several points of view, this case, as occuring in a 
vertebrate so high in the scale as a dog, has mterested me 
very much indeed, and I further find that ıt 1. no uncommon thing 
to meet with greyhounds that have never possessed these rudi- 
mentary pollices and halluces, and it 1s fair to presume that in 
this race they are gradually disappearing 

R W SHUFEIDT 
. Fot Wingate, New Mexico, Maich 28 


Dreams 


IN discussing the differences between dreams and real hfe, 
Schopenhauer eapiesses the opinion that the distinction between 
these two activities of our representative power consists merely 
in the possibility of the 1epresentations of real hfe being con- 
nected in an uninterrupted successive series, while dreams 
resemble the sepaiate pages of a book torn asunder, and put 
together again in complete confusion Some personal observa- 
tions of my own do not quite agree with this view I have 
watched my dreams for some yeais, and have remarked that 
many of them are connected with one another ın separate seres 
It happens to me very often that my dreams consist of a series 
of representations logically developed (although sometimes the 
logic is absurd) from othe: series ofgrepresentations dreamed long 
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before It would be interesting to know if anyone else has 
observed anything of this kind A BIALOVESKI 
Oostkamenogorsk, Western Siberia, April 6 





“ Antagonism ” 


Mr Coins (NATURE, May 3, p 7) claims that Mr 
Herbert Spencer anticipated Sir Wm Grove and Prof Huxley 
in the expression of the idea of antagonism J think that 
priomty to all of them must be given to the author of Eccle- 
siasticus in the Apocrypha, who says (chap xlu, verse 24), 
‘* All things are double, one against the other He hath made 
nothing imperfect ” Tuowas Woops 

Parsonstown, May 13 


SUGGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 
BODIES} 





V 
Classification into Species 


WE are now ın a position to apply all that has gone 
before in a summarized statement of the various 
spectral changes, including those connected with hydrogen, 
which take place not only in these objects studied by 
Dunér, but ın those otheis to which I have referred as 
forming the true beginning of the group 

The following statement, however, must not be takep 
as anything else than a first approximation to the real 
criteria of specific differences 1 am convinced that 
further thought 1s required on it, and that such further 
thought will be well repaid 


The Sequence of the Varrous Bands wn the Spectra of the 
Llements indicated by Bodies of the Group 


In comparing the spectrum of an element which has 
been mapped ın the laboratory with the absorption bands 
in the spectium of a “star,” we need only consider those 
bands and flutings which stand out prominently and are 
the first to flash out when there ıs only a small quantity 
present Thus, ın the flame spectrum of barium there 1s 
an almost continuous background of flutings with a few 
brighter bands in the green, and it 1s only important to 
consider the dazds, as the flutings would mainly produce 
a general dimming of the continuous spectrum In 
order to show at a glance what portions of the spectrum 
of an element ıt 1s most :mportant for us to consider in 
this discussion, I have reconstructed the ‘map of low- 
temperature spectra which I gave in my previous paper, 
with reference to those elements which aie indicated 
in the spectra of bodies of Group II Five orders of 
intensities are 1epresented, the longest lines, flutings, or 
bands being the brightest The lines, flutings, or bands 
in the lowest honizon, m the case of each element, are 
those which are seen at the lowest temperature, and which 
are the first to appear when only a small quantity of 
substance 1s present Those in the upper horizons are 
the faintest, and are only seen when the temperature 1s 
increased, or a considerable amount of the substance 1s 
volatilized The map shows that if there are any indica- 
tions of magnesium,for instance, in bodies of low tem- 
peratures, the fluting at 500 will be seen, possibly with- 
out the other flutings or limes The first indications of 
manganese will be the fluting at 558, and soon Again, 
on account ofthe masking effect of the spectrum of one 
element upon that of another, we may sometimes have an 
element indicated ın a star spectrum, not by the brightest 
band or fluting ın its spectrum, but by the second or even 
third in brightness , this, of course, only occurs when the 
darkest band falls on one of the biightest flutings of 


* The Bakertan Lecture, delivered at the Royal Society on Apri 12, by 
J Norman Lockyer, F R S. Cortinued from p 35 
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—Dhiagram showing the effects of variations in width of the flutings of carbon upon the integrated spectra of carbon radiation, and magnesium and 
manganese absorption, as they occur in different species of bodies of Group II The carbon radiatioralone would give bright hands, while the 
absorption alone would give dark ones, but if the bright and dark bands falli the same regions of the spectrum, the result will be enfeebled 
radiation, enfeebled absorption, or #2/, according to the relative quantities of radiating and absorbing substances present Thus, ın species 2, the 
magnesium fluting at 500 is masked by the carbon fluting at 517, but as the quantity of carbon diminishes, 1t appears ^s an absorption band 
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carbon, or upon a dark band ın the spectrum of some 
other element In the forme: case the dark band will be 
cancelled or masked, im the latte: case the two 
absorptions will be added together, and form a daiker 
band of a different shape 


The Question of Masking 


If we conside: the masking effects of the bight carbon 
flutings upon the absorption spectrum of each of the 
elements which, according to the 1esults obtained, enter 
into the formation of Dunér’s bands, we have the follow- 
ing as the main results — 

Magnesium —There are two flutings of magnesium to 
be considered, the biightest at Soo and the other at 5201 
In the earler stages of Dunér’s stars only the fainter one 
at 5201 1s visible, but the absence of the brightest at 500 
1s accounted for by the masking effect of the bright carbon 
fluting starting at 517 As the carbon fades, the 517 
fluting narrows and the absorption of magnesium 500 
becomes evident 

Manganese —The two chief flutings of manganese are 
at 558 and 586, the former being the brightest fluting in 
the spectrum The second fluting 1s seen in all of Dunér s 
stars The first fluting, 558, however, does not appear 
as an absorption fluting until the radiation fluting of 
carbon starting at 564 has narrowed sufficiently to unmask 
1t Itis thus easy to understand why, in some stars, there 
pond be the second fluting of manganese without the 

rst 

Barium —The spectrum of barium consists of a set of 
flutings extending the whole length of the spectrum, and 
standing out on this as a background are three bright 
bands, the brightest band 1s at 515, the second 1s at 525, 
and the third, a broader band, ıs about 485 The second 
band ıs recorded as an absorption band in Dunér’ stars, 
the apparent absence of the /7s¢ band being due to the 
masking effect of the bright carbon at 517 The third 
band at 485 probably forms a poition of band 9 A 
fomth band, at 533, and the three brightest flutings at 
602, 635, and 648 are also seen in a Orionis 

Lead —The brightest fluting of lead is at 548 This 
first appears in species 5, as a result of increased tem- 
perature, and not on account of the removal of any 
previous mask The second fluting of lead, at 568, also 
appears 1m two cases 

Chromium — The flutings of chromium do not form 
portions of the ten principal bands of Dunér, but the 
brightest are seen ina Orionis ‘The brightest fluting is 
at 580, and this forms band I , the second, at 557, 1s 
masked by the manganese fluting at 558, and the third at 
536 1s seen as line 2 The chromium triplet about 520, 
which is visible in the bunsen, 1s seen as line 3 

Bismuth —The brightest fluting of bismuth 1s at 620, 
the second 1s at 571, the thud at 602, and the fourth is 
at 646 The first 1s masked by the iron fluting at 61 5, the 
second ıs probably seen ın a Orionısas band II (570-577) 

The points I consider as most firmly established are 
the masking effects of the bright caibon flutings and the 
possibility of the demonstration of the existence of some 
of the flutings ın the spectrum by this means, if there 
were no other There are two chief cases, the masking 
of the “nebula” fluting 500 by the bright carbon fluting 
with its brightest, less refrangible edge at 517, and that of 
the strongest fluting of Mn = Mn(1) 558, by the other with 
its brightest edge at 564 Ihave little doubt that ın some 
quarters my anxiety not to be content to refer to the second 
fluting of Mn without being able to explain the absence 
of the first one, will be considered thrown away, as it 1s so 
easy to ascribe any non-understood and therefoie “ ab- 
normal” spectrum to unknown physical laws, but when 
a special research had shown me that at all tempetures 
at whigh the flutings of manganese are seen at all the one 
at 558 retained its supremacy, I felt myself quite justi- 
fied in ascribing its absence in species 1-4 to the cause I 
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have assigned, the more especially as the Mg fluting 
which 1s visible even in the nebula followed s ut 


The Chav acterzstics of the Various Species 


I append the following remarks and references to the 
number of the bodies in Dunér’s catalogue, in which the 
specific differences come out most strongly, to the tabular 
statement I also refer to some difficulties 

Sp 1 The characteristic here ıs the almost cometary 
condition All three bright carbon flutings geneually seen 
in comets are visible , 474 standing out beyond the end 
of the dull blue continuous spectrum of the meteorites, 516 
masking Mg 500, and 564 masking Mn‘1) 558 The bands 
visible in the spectra of bodies belonging to this species 
will therefore be Mn(2) 586, and Mgí2) 521, band 9 will 
be so wide and pale that ıt would most likely escape de- 
tection It ıs very doubtful whether any of the bodies 
the spectra of which have hitherto been recorded can be 
classed in this species, bat Iiboratoiy work assuredly 
points to their existence , ıt will therefore be extremely in- 
teresting if future observations result m ther discovery 
It is possible, however, thit No 150 of Dunér’s list belongs 
to this species, but the details are insufficient to say with 
certainty Hais description is as follows —“ 150 Il me 
parait avoir une bande étroite dans le rouge, et une plus 
large dans le veit” (p 55) 

Sp 2 Charactetistics appearance of Fe The number 
of bands now visible ıs thiee —namely, 2,3,and7 The 
Iron comes out as a result of the incieased tempera- 
ture Mg(1) and Mn(1) are still masked by the bught 
caibon flutings, and there 1> still insufficieat luminosity 
to make tie apparent absorption band 9 dark enough to 
be noticed 

Sp 3 Characteristics appearance of Mg 500, which 
has previously been masked by the cmoon bright flut- 
ing 517 8 and 7 are now the daikest binds in the 
spectrum, 37 

Sp 4 Characteristics appearance of Pb(t) 546, ze 
band 5 This, if present in the earlie species at all, 
would be masked by the bright carbon at 564 

Sp 5 Characteristics Mn/1)is now unmasked The 
bands now uisible are 2, 3, 4, 5,7, and 8, the two latter 
still 4ang the widest and darkest, because they are 
essentially low-temperature phenomena 

Sp 6 Characteristic band 6, ze Ba(2), §25,1s now 
added The fitst band of Ba at 515 1s masked by the 
bright carbon at 517 The bands now visible are 2 8, 7 
and 8 still being widest and darkest They will all be 
pretty wide, and they will be dark because the @ontinuous 
spectrum will be feebly deveioped 

Sp 7 Characteustics appearance of band 9 This, 
which has been already specially 1eferred to, has been too 
wide and pale to be observed in the earher species Its 
present appearance 1s due to the narrowing and brighten- 
ing of the carbon at 474 and the biightening of the con- 
tinuous spectrum, the result being a gieater contrast 
Bands 7 and 8 still retain their supremacy, but all the 
bands will be moderately wide and daik 

Sp 8 Characteuistics all the bands 2-9 are more 
piominent, so that 7 and 8 have almost lost their 
suplemacy 

Sp 9 Characteristic appearance of band 1, the 
or.gin of which has not yet been determined All the 
bands are well seen, and are moderately wide and dark 

Sp 10 Characteristics appearance of band 10, and 
in some cases LI These become visible on account of 
the biightening of the carbon B fluting and the hydio- 
caibon fluting at 431 The spectrum 1s now at its greatest 
beauty, and 1s discontinuous 

Sp 11 Characteristics the bands are now becoming 
wide: and 2 and 3 are gaining in supremacy, 7 anl 8 
become narrower on account of the increased tempera- 
ture I and ro ate only occas onally seen in this 
species 
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Sp. 12. Characteristics: with the expansion of the | becoming wider and paler, whil 
continuous spectrum towards the blue, band 9 becomes | supremacy. 
very narrow, and cannot be observed with certainty. Sp. 13. 


3. Characteristics: 9 has now entirely disap- 
The other bands, with the exception of 7 and 8, are | peared, 2 and 3 still retaining their supremacy 
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Sp. 14. Characteristics: all the bands are pale and | group, 2 and 3 now alone remain visible: they are wide, 
narrow ; 2 and 3 will still be darkest, but the difference | but feeble, as the continuous spectrum which has been 
will not be so great as in the species preceding. | 


rapidly developing during the last changes is now 
Sp. 15. Characteristics: in ordinary members of this | strong. 
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group recorded in Dunér’s Catalogue arranged in species, in accordance with the above scheme. 
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bisulphide 
carbon and placed between crossed Nicol prisms, 
the conductors are oppositely electrified the m 
thrown into astate of stress, and the light which had 
tinguished by the analyzing prismis restored. Th 
forms of conductors employed are—parall 
concentric cylinders, parallel planes, a plane an f 
and plates bent so as to represent à:section of a Leyde 
jar. Many of the phenomena. exhibit 
in plane polarized light are imitated: 
cross and the production of colours simi : 
Newton’s rings. A bright field can be maintained 
introduction of a plate of selenite between the Nicols, in 
which case the electrical stress is indicated by change of 
colour. f 
Large electrical influence machine,’ exhibited b 
James Wimshurst. It has twelve disks of 2 feet 67 
in diameter ; each disk carries sixteen metal secto 
machine is self-exciting in any condition’ of atme 
It shows large and perfect brush discharge at it 
With Leyden jars it will give sparks 133 inche: 
ePhotographs of flashes of lightning, exhibited by tł 
Royal Meteorological Society. ee ee 
Radio-micrometer, exhibited by Mr. C; V. Boys. 
is probably the most delicate. instrument for measu 
radiant heat yet made. It consists of a circuit mad 
antimony, bismuth, and copper hung by an exceedingly 
fine fibre of quartz in a strong magnetic field. A sca 
model of the circuit, twenty ti times 
the weight, shows the construction ‘of the s 
of the instrument. The’fibre, if magnified to 
extent, would still be finer than spun glass. 
tions of the several parts are those whic 
found by calculation (confirmed by exp 
the greatest possible delicacy. 
Experiments with soap-bubbl 
Boys. These experiments: are 
the power of an air-film.to 
coming into real contact... 
ments, the outer of two bub 
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Survey The maps, on the scale of 6 inches to a mile, 
show the remarkable geological structure of the west of 
Sutherland. A series of enormous dislocations runs ın a 
southerly direction from the mouth of Loch Eniboll to 
Skye By these disruptions the most ancient rocks 
have been torn up fiom great depths, and have 
been launched bodily westwaids, sometimes for several 
miles The displaced masses now rest upon other shifted 
portions or upon wholly undisturbed rocks, and the ex- 
traordinary structure 1s presented of vertical and highly 
inchned strata, with their unconformable junctions stand- 
ing upon gently inclined and much younger rocks The 
diagrams are taken across some of the more typical parts 
of the district, and give some idea of the physical prob- 
Jems presented by this region, which undoubtedly ex- 
hibits the most complicated geological structure mn the 
British Isles 

Sections and specimens illustrating the recent borings 
m the Delta of the Nile, exhibited by Prof J W Judd, 
F RS, on behalf of the Delta Committee The whole of 
the samples obtained in these borings have now reached 
the Royal Society, and the exammation of the materials 
reveals some facts of great geological interest The 
alterations and mixtures of blown sand and Nile alluvium 
were found to continue down to the depth of 121 feet from 
the surface and 95 feet below the level of the Mediter- 
ranean At that depth a remarkable change in the 
deposits took place, and beds of gravel containing both 
pebbles and subangular fragments of quartzite, chert, 
‘compact limestone, with some metamorphic and igneous 
rocks, were found, and similar beds occur at intervals 
down to the greatest depth reached Up to the present 
time no contemporaneous organic remains have been 
found ın these deposits 

Fossil plants from Ardtun m Mull, exhibited by Mr J 
Starkie Gardner These plants are fiom a small patch of 
lumestone beneath the gravels and silts of an oid river 
course sealed up m the great trap flows of Western 
Scotland The limestone is rather below the leaf-bed 
found at Ardtun by the Duke of Argyll, and directly 
overhangs the sea, the cliffs beneath being columnar and 
worn into caverns The plants weie until recently 
believed to be Miocene, but are now recognized to? be 
very low down in the Eocene—wzde recent writings of 
Sir W Dawson and the Marquis de Saporta The same 
plants ranged over Greenland and North America during 
the Tertiary, perhaps not synchronously, and an allied 
flora seems to exist at the present day ın China and 
Japan 

Photographs illustrating experiments in mountan- 
building, “exhibited by Mr Henry M Cadell, HM 
Geological Survey of Scotland These have already 
been referred to in NATURE 

Set of thermometers specially constructed by Casella 
for use by Mr Symons in determining the present tem- 
perature of the mineral springs ın the Pyrenees, exhibited 
by Mr G J Symons, FRS , and Immisch’s avitreous 
thermometer, constructed for the above investigation This 
thermometer ts absolutely perfect, its verification at Kew, 
before and after its use in the Pyrenees, bemg o° o at all 
points from 50° to 130° 

An apparatus for determining the hardness of metals or 
other substances, exhibited by Mr Thomas Turner 

Robertson's writing telegraph, exhibited by Mr John 
M Richards 

A Coulomb-meter, exhibited by Prof” George Forbes, 
FRS This consists essentially of a conductor of 1ron wire 
in the form of a spiral, or a double ring with cross wires 
Above the conductor a set of vanes is pivoted This con- 
sists ofa circular disk of mica with a hole in the centre in 
which is fixed a paper cone carrying at its apex a pinion 
with a concentric ruby cup Round the circumference of 
the mica disk eight small cylinders of pith are fixed at 
equal distances, and eight vanes inclined at 45° to the mica 


disk are attached to the pith cylinders, these vanes being 
made of the thinnest mica This set of vanes 1s supported 
by the ruby cup resting on a steel point fixed to the base 
ofthe instrument The pinion engages with the first wheel 
of a tram of wheelwork actuating the indexes, which show 
upon dials the number of revolutions made by the vanes 
The action of the instrument ıs very simple The electric 
current passing through the iron conductor creates heat, 
which sets up a convection current in the air, and this 
causes the vanes to rotate about the vertical axis and 
drive the clockwork, The number of revolutions indicated 
on the dials ıs, through a considerable range of currents, 
an exact indication of the number of coulombs or 
ampere-hours which have passedth rough the conductor 
The friction of the ruby cup on the pivot determines 
the smallest current which can be accurately measured, 
and the friction of the clockwork 1s barely perceptible 
The iesistance of a meter to read from I ampere upwards 
1s 002 ohm 

Electrical translucent balloon for flashing signals by 
night, invented and exhibited by Mr Eric Stuart Bruce 

The new iridio-platinum incandescent gas-burner 
(Lewis and Sellon’s patents), exhibited by Messrs 
Johnson, Matthey, and Co 

Apparatus for measuring the changes produced by 
magnetization in the dimensions of rods and rings of iron 
and other metals, exhibited by Mr Shelford Bidwell, 
FRS The instrument exhibited 1s capable of measur- 
ing~-changes of length to a millionth of a millimetre 
ora twenty-five-millionth of aninch An zvom rod when 
magnetized becomes (as 1s well known) at first slightly 
lengthened But if the magnetizing force ıs sufficiently 
increased it again contracts, and ultimately becomes 
actually shorter than when unmagnetized A coda/¢t rod 
contracts under magnetization, reaching a minimum 
length ın a field of about 500 C G S “units, beyond which 
point it becomes longer A wzchel rod also contracts , the 
limit of its contraction not having been 1eached with the 
greatest magnetizing forces yet used Aesth is shghtly 
elongated in intense fields (See Proc Roy Soc,vol xn, 
1888, p 406 ) 

Expesiments illustrating low-temperature spectra, i 
connection with the spectra of meteorites, shown by 
Mr J Norman Lockyer, F RS 

Skeleton of an Akka, a Negro tribe from Central 
Africa, the smallest known race of men (Height exactly 
4 feet) Sent by Dr Emin Pasha for the British Museum, 
and exhibited by Prof Flower, CB, F RS 

Charts showing lines of equal values of the magnetic 
elements (epoch 1880)—declination or variation, inclina- 
tion or dip, horizontal force (British units), vertical force 
(British units)—exhibited by StaffCommander E W, 
Creak, RN, FRS From the orginal charts at the 
Admuralty, compiled by Staff-Commander E W Creak, 
and prepared in their present form for the “ Report on 
the Magnetical Results obtained ın H MS Challenger,” 
ın the concluding volume of the ‘ Voyage of HMS 
Challenger” The small maps show—{1) The track of 
HMS Challenger where magnetic obsérvations were 
made (2) The approximate distribution of the secular 
change in the declination or variation (epoch 1840-80) 

Photographs of the polar axis of a 5-foot telescope, 
December 1887, January 1888, exhibited by Mr A A 
Common, FRS 

Sir Wilham Thomson’s models of foam or froth con- 
sisting of equal bubbles, exhibited by Prof G H Darwin, 
FRS Each bubble is a curvilimear fourteen-faced space 
If a single bubble be dissected from the mass, ıt 15 found 
to be derived from the regular octahedron (two square 
pyramids base to base) by truncating the six solid angles 
Thus the eight faces of the octahedion give rise to eight 
curvilinear hexagons, and the six solid angles to six solid 
curvilnear squares In the foam three films meet at 120 
at each edge, and of the three which meet two ame hexa- 
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gons and one ıs a square 
1887, p 503) 

Model of maximum piessue anemometer, designed by 
Mr Whipple, Superintendent of Kew Observatory, ex- 
hibited:by the Kew Committee. In this mstrument eight 
smal] metal disks, each of o or foot ın area, are supported 
vertically agaist the wind by levers weighted ın accord- 
ance with the various pressures of the wind on Beaufoit’s, 
or some other accepted scale of force A vane keeps 
their surfaces normal to the wind’s duection By their 
displacement the maximum wind pressure during any 
desired period is registered The large perforated disk 
against which they are pressed serves the purpose of 
removing the indicating disks beyond the action of the 
eddies of the wind playing round the edges of the plate 

Specimens of gold showing the effect of small quantities 
of impurity on the fracture of the metal, exhibited by Mr 
W C Roberts-Austen, F R S 

Miners’ electric safety-lamps, exhibited by the Schan- 
schieff Electric Light and Power Company (1) A three- 
cell lamp capable of giving 14 candle-power for 9 hours 
Each cell contains 5 fluid ounces of solution, and con- 
sumes $ pound of zinc in 48 hours, The light 1s more 
than four times more powerful than that of the Clanny 
oil lamp, and its working cost 1s §¢@ per shift of 9 hours, 
o1 33 per week The weight when fully charged 1s 
about 34 pounds The elements consist of carbon and 
zinc, and the excitant ıs a meicurial solution of Mı 
Schanschieff’s invention (2 and 3) Four-cell batteries, 
one round and one square Each cell contains 5 fluid 
ounces of solution, and at a cost of 1d furnishes a light of 
nearly 2 candle-power fo. 9 hours The weight when 
fully charged 1s 44 pounds (4) A four-cell 1eversible 
batte1y, z e Lut in or out of action by reversing it The 
charge consists of 24 ounces of solution, and giving a light 
of 2 candle-power will buin from Jo to 12 hours at a cost 
of 12 The batteries can be used for many purposes 
other than mining-lamps, vız for microscopical purposes, 
house-lighting, photography, diving, railway-lighting, gun- 
firing, gas-works, &c 


(See Phil Mag, vol xxiv, 





THE ZOOLOGICAL SOCIETY OF AMSTERDAM 


i celebration of the jubilee of the Zoological 
Society of Amsterdam (Natura Arts Magistra), 
on Tuesday and Wednesday, May I and 2, passed off 
with great éclat Dr Westeiman, who has been Director 
of the Gardens for more than fifty years, may well be 
congratulated on the success of the jubilee /éves, and 
the vigour with which he spoke at the banquet on May 1, 
and again at the distribution of honours on Wednes- 
day, shows that his eighty years sit lightly upon him 
One of the most interest.ng features of the jubilee 
commemoration was the performance of a festival 
cantata, spccially composed for the occasion by Mr De 
Langa, and this had to be repeated on Thursday 
for the benefit of half the members of the Society, for 
whose accommodation the enormous conceit-room pioved 
insufficient on the opening day All the streets in the 
vicinity of the Zoological Gardens were gaily decorated 
with flags, and the rooms of the Society we e ornamented 
in the day-time by a mass of gorgeous flowers and at 
night with brillant iluminations After the reception of 
the guests by the Committee on Tuesday morning, an 
adjournment was made to the King’s Saloon, which was 
densely crowded, to hear an address from Prof Stockvis 
Luncheon followed, and then the caniata was given in 
the cencert hall, and in the afternoon the new Ethno- 
graphical Museum was formally opened The excellent 
way in which the collections had been arranged was 
generally remarked, and the Cuator, Mr Pleyte, was 
warmly congratulated The public spuit which charac- 
terizesenodern Amsterdam will doubtless soon cause this 
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new Museum to become famous, as there ıs a vast field 
for research among the Netherland possessions in the 
East Indies At the banquet ın the evening, covers were 
laid for nea1ly 200 persons, and after the usual toasts, the 
health of the Queen of England was drunk by the 
assembled company with the gieatest enthusiasm, and 
was 1esponded to by Mr Bowdler Sharpe, of the Buitish 
Museum, who spoke ın English, and took the opportunity 
of thanking the Dutch nation for the hospitality which be 
and his countrymen always received from the Nethe- 
landeis, to which he could testify from an experience of 
over twenty years Speeches were also given by the 
Ministers of Finance and of the Interior, the Burgomaster 
of Amsterdam, and others, and the company then 
adjourned to witness a torchlight procession of students, 
who sent a deputation of their Senate to congratulate the 
venerable Duector and the Committee of the Society 
The young President of the Students’ Senate, Mr Van 
Schevichaven, made a most eloquent address, and was 
enthusiastically 1ecerved On Wednesday, May 2, a 
special reception of the Committee was held to confer 
diplomas on the new honorary members, and Piof 
Hubrecht, of Utiecht, Dr Jentink, the Director of the 
Royal Museum of Natwmal History at Leyden, and Mr 
Buttikofer, of the same Museum, were the first recipients , 
being followed by Mr A D Bartlett, the Superintendent 
of our Zoological Gardens in the Regent’s Park, and Mr 
Bowdler Sharpe Amongst those who were unable 
to be present, but to whom the honorary membership 
of the Society was given, were Prof Flowers, Dr , 
A B Meyer,&c The large bronze medal of the Society 
was conferred on Mr Charles Jamrach and Mr 

A Frank for services rendered in the formation of 
zoological collections, as well as on several other well- 
known zoologists Mr Jansen, the Librarian of the 
Society, and Mr F E Blaauw, the Secretary, also received 
medals and diplomas The latter gentleman has a large 
private menagerie, and 1s an enthusiastic supporter of the 
Society Simultaneously with the festival celebration, 
the Society has issued a jubilee number of its Bzydragen 
tot de Dierkunde, containing several important memoirs, 
of which the following is a list —(1) The opening address 
of° Prof Stockvis (2) Mr Maiutland’s review of the 
Society and its work, with a plan of the Gardens (3) 
An account of the aquarium with 2 plates, by Dr C 
Kerbe:t, the Curator (4) A list of all the animals 
which have lived in the Garder s from 1838 to 1888 by Mr 
K N Swierstra (5) A list of the birds of the Nether- 
lands, by Mr H Koller, with an enumeration of the 
specimens in the Society’s collection (6) Degcription of 
a new species of Proechidna (P willosissima) and an 
account of Cams jubata, by Prof Max Weber this article 
is lustiated by 2 plates (7) A hst of the Afacrolepido- 
ptera of Holland, by Dr J T Oudemans, The Gardens 
of the Society seemed to be in flourishing condition, and 
the collections of Cranes and Antelopes were as remark- 
able as ever 





NOTES 


THE ceremony at Utrecht on May 28 to celebrate the seventieth 
buthday of Piof Donders, and his consequent 1etirement from 
his Professorship, will comprise a formal presentation,at I 30p m , 
of the sum collected, togethe: with the roll of subscribe s, and 
a public dinner at 530 pm After the ceremony of pre- 
sentation the Professor will name the scientific purpose to which 
he proposes that the fund shall be applied The complete list 
of subscribeis from this country 1s to be seen in our advertising 
columns on page xvin, Any subscriber may verify the amount 
of his subsciiption by applying to Mr Buailey, 11 Old Bulington 
Street, where tl e audited list may be seen The total amount 
col'ected here is £280 115 rod Prof Humphry, Dr, Hughlings 
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Jackson, Mr Hutchinson, and Mr Brasley have been invited to 
attend as delegates to 1epiesent the subscrib2rs, and ıt 1s hoped 
that many others may be able to attend, and by their presence 
do honour to Prof Dondeis 


THE meeting of the National Academy of Sciences, lately 
held at Washington, seems to have been remarkably successful 
According to Sczezce, the most important papers read at the 
meeting were, the orbits of aeiolites, by Prof H A Newton, 
preliminary notice of the object, methods, and results of a 
systematic study of the action of definitely 1elated chemical 
compounds upon animals, by Profs Wolcott Gibbs and Hobart 
Amory Hare , and report of progress in spectium photogiaphy, 
and note on the spectrum of carbon and its existence ın the sun, 
by Prof H A Rowland Prof Newton, im his paper, sub- 
mitted the two followmy propositions —(1) The meteorites 
which we have in our collections, and which have been seen to 
fall, were ongimally (as a class, and with a very small number of 
exception») moving about the sun in orbits that had incliations 
to the ecliptic of less than go® , that 1s, their motions ın the solar 
system were direct and not retrograde (2) The reason why we 
have only this class of stones ın ow collections 1s not a reason 
wholly, or even munly, dependent on the habits of men, nor 
on the times when men are out of doors, nor on the places 
where men live , nor on any othe: punciple of selection acting 
at or after the airival of the stones at the giound Ether the 
stones which are moving acioss the earth’s orbit 1n the solar 
system move in general ın direct o1bits, or else, for some reason, 
the stones which have retionade orbits do not in general come 
thiough the arr to the ground ın solid form 


Two gold medals were presented at this meeting the 
Law ence Smith gold medal to Prof Newton for his study of 
meteors , the Henry Diaper gold medal to Prof E C Pickenng 
for researches in stellar photography On the evening on which 
these p.esenfations were made the following obituary memoirs 
were read on the late Piof Henry Drarer, of New York, by 
Prof G F Barker, of the Umversity of Pennsylvania, on 
Prof Watson, of the University of Michigan, by Piof Comstocl®, 
on Capt J B Eady, by Mr W Sellers, of Philadelphia 


We are glad to see that the National Association for the 
Promotion of Technical Education is hard at work, and that it 
1s likely to do excellent service to the cause ıt supports In 
1eply to circulars sent out ın August and September 1887 a good 
deal of mformation has been provided from various mdustuial 
centres, which it ıs hoped may form the basis of a fanly com- 
plete report as to what 1s being done for technical education in 
the United Kingdom at the present time Meetings have been 
held in a good many towrs, and in some cases branches or cor- 
responding Associations have been established The Association 
1s also issuing a seres of publications, each consisting of a page 
or two, and presenting in a clem, popular style some important 
aspect of the subject Some of these papers are sold at sixpence, 
others at a shilling, per hundred, and we may hope that large 
numbers of them will be widely circulated Ina series of more 
elaborate publications the Association has included the admirable 
address delivered by Prof Huxley at a meeting held ın the Town 
Hall, Manchester, on November 209 last 


COLONEL TuRNER’s Report on the present state of the 
borings m the Delta of the Nile has been received at the Royal 
Society, The total result of the whole operatfons is to prove 
that no rock exists at a depth of 345 feet at Zagazz, at a depth 
of 45 feet at Kasr-el-Nil, at 84 feet at Kafr Zayat, or at 
73 feet at Tantah 


THE May numba: of the Kew Bulletin contains an interesting 
paper, giving an account of the attempts that have been made to 
introduce 1pecacuanha into India, and the successful cultivation 
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of the plant ın the Straits Settlement There are also valuable 
papers on Brazilian gum aiabic, Trinidad coffee, patchouh, 
Cochin China vine, Madagasca: ebony, and Shantung cabbage 


ABOUT a year ago the Botanical Department, Jamaica, began 
to issue Bullets Sia numbers have been sent to us, and each 
of them contains sone contribution or contributions worthy of 
attention The compilers very wisely keep local industria) needs 
steadily in view 


In a Repoit on the province of Florence, just laid befne 
Parhament, Mr Colnaghi, Bntish Consul-Geneual, says that 
meteorological stations, both public and private, are now estab- 
lished at the following places in the province —Floence (5), 
Fiesole, Vallombrosa, Prato, Pistoia, Scandicci, Empoh, 
Fioenzuola, Castalettz, and thermo-pluviometiical stations 
at S Mumiato, Mercatale (in Rocca San Casciano), Pontas- 
sieve, and Barberino di Mugello Amongst the moe ım- 
portant of these, he mentions the Observatory of the Royal 
Museum of Physical Science, tha! attached to the medical sec- 
tion of the Reale Istituto di Studi Supeiion, chiefly devoted 
to the study of the variauons of the atmosphere, and the Osser- 
vatono Ximeniano, which ıs, at the same time, astronomical, 
meteo' ological, and seismical, and 1» under the direction of the 
Fathers of the Scuole Pie Fo many yeas, he adds, experi- 
ments hive been made by Prof F Meucci, of the Obseivatory 
of the Royal Museum of Physical Sciences, for the purpose of 
ascertaining the couielation of meteorological phenomena with 
the productiveness of the soul, and a series of Reports have been 
published In 1880 the Royal Tuscan Society of Horticulture 
established, ın its e\peumental gaiden at Florence, a Meteoro- 
logteal and Physical Observatory, by means of which the rela- 
tion existing between the vegetation of plants and the meteoric 
phenomena can be studied. The Royal Astronomical Observa- 
tory of Florence is esta‘lished at Arcetu, and is under the 
dnection of Prof Tempel 


VOLUME X of the Reser lorum fur Aleteorologre, issued by 
the Impeng! Academy of Sciences of St Peteisbuig, and edited 
by Dr H Wild, contains, among other interesting discussions, 
one upon the anticyclones m Ewope, by Dr P Biounow 
Te has investigated by means of synoptic charts the barometrical 
maxima which passed over Euiope in the years 1876-79; with 
especial reference to "hen movements and then cause —questions 
which up to the present time have ieceived but Iitule 
attention, although they ate intimately connected with the 
movements of cyclonicareas The numbe: of the mamma whose 
paths are drawn on the charts, aie most fiequent in August, and 
least so in July and Mach , and, generally speaking, their motion 
1s towards east-south-east, while their motion towards the north- 
westerly potion of the compass 1» very rare Among the chief 
1esults of his inquiry may be mentioned that the prevalent move- 
meat of the maxima does not coincide with that of the barometric 
munima, but deviates from it by an angle of 674° There appeais 
to be no impoitant difference in the mean veloci y of then motion 
in different seasons, and although they move more slowly than 
the depiessions, the difference of velocity is not so gieat as 1s 
geneially assumed Then o11gin 1s attributed to two principal 
causes (I) terrestrial 1adiation, and (2) the proximity of two o1 
more barometric minina ‘The work is accompa ued by sixteen 
chaits, from which the author concludes that the maxima 
advance generally m the direction in which the lowest temperature 
exists, and that the lowe: the temperature sinks the quicker the 
centie of the maximum advances, with out reference to the season 
of the year 


AN important addition to the chemistry of the element tel- 
lurum $ contributed by MM Berthelot and Fabie to the May 
number of the Azszales de Chimie et de Physique  Tleey find 
that this metalloid, one of tle most remarkable links between the 
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non-metals and true metals, 1s capable of existing ın three 
distinct allotropic forms Besides the well-known crystalline 
foim, eahtbiting so strongly the metallic lustre, the form in which 
one always obtains ıt by volatilization in an atmosphere of hydro- 
gen, ıt may be obtamed by precipitation in two very different 
amorphous varieties One of these 1s the product of the reduc- 
tion of tellurous or telluric acids by sulphurous acid, and the 
othe: ıs formed when solutions of the alkaline telluides are 
exposed to the oxidizing action of the air Both these amor- 
phous variet es are dark-coloured powders very liable to oxidation 
in the an, and only to be obtained pure by working ın an atmo- 
spheie of mtrogen The physical difference between the two 1s 
most stithingly shown, however, by their thermo chemical 
behaviour All three varieties are rapidly dissolved by a mixture 
of bromine and bromine water, and during the reaction in case 
of both the crystalline variety and the amorphous form obtamed 
by oxidation of tellurides 33 4 heat units are evolved, while in 
case of amorphons tellurium derived by reduction with sulphurous 
acid only 21 3 units are disengaged There was no mistake as 
to the purity of this latter kind, for 1t was completely converted 
to crystals on sublimation ın a current of hydrogen Hence it 
follows that one of the piecipitated forms of tellunum cor- 
responds to the crystalline state, and the other possesses an 
entirely different physical natue It ıs curious, moreover, that 
all three modifications have the same specific heat These 
interesting facts rendei the analogy between sulphur, selenium, 
and tellurium still more complete MM Berthelot and Fabie 
have also discovered a new and far superior method of preparing 
tellmetted hydrogen They first pass vapour of tellurium over 
metallic magnesium heated in a current of hydrogen, and after- 
wards treat the magnesium telluride thus formed with dilute 
hydrochloric acid m an apparatus previously filled with an 
atmosphere of nitrogen The tellmetted hydrogen, which 1s 
obtained in a very pure state by this new method, 1s very un- 
stable, decomposing on standing ın a tube over meicwy even in 
the dark, coating the interior with tellu.um and leaving tts own 
volume of hydrogen Decomposition 1s immediate m contact 
with moist air In conclusion, the French chemists show that 
the combination of the elements of the sulphur gioup with 
hydrogen ıs attended with a beautifully giaduated series of 
thermal changes, from water with heat of formation + 59 units 
down to telluretted hydrogen with — 35 units 


Science gives an iteresting account of a magnificent ethno- 
giaphical collection from Alaska, brought together by Lieut 
Emmon It has been presented to the American Museum of 
Natural History in New York, and forms a valuable supplement 
to the Powell collection from British Columbia, in the same 
Museum While the latter includes principally specimens of 
Haida and Tsimpshian origin, the objects in the new collection 
come fiom the territory of the Tlingit, in whose country Lieut 
Emmon spent more than five years The collection includes a 
large number of masks They are especially valuable, as Lieut 
Emmon took gieat pains to asceitain the meaning of the masks, 
which thus became a rich source of information for the student 
of ethnology A comparison of these masks with others col- 
lected on Vancouvei Island and in Dean Inlet shows that the 
style of North-West American ait, although uniform in general 
outlines, has its specific character ın various localities The 
imitation of animal forms ıs much closer heie than in the 
southein regions, where the forms are more conventional, certain 
attribytes of the animal alone being added to human figures 
Anothe: and a very teresting peculiatity of these mashs 3s to 
be found in the figures of animals attached to the faces The 
Eskimo tribes of Southern Alaska carve their masks in the same 
fashion, numerous attachments belonging to each his 1s 
anothei“proof of the influence of Indian ait upon that of the 
Eskimo The figures attached to thè faces 1efer, as a tule, to 
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certain myths , and the like ıs true of the Eskimo masks and their 
characteristic wings and figures A considerable number of 
masks show deep hollow eyes and sunken cheeks They 1epte- 
sent the heads ofdead men Masks with thick lips and beards, 
and eyebiows made of otter skin, 1epresent the fabulous Kush- 
taka, the otte: people, of which many tales and traditions are 
told Another remarkable mask ıs that of the mosquito This 
1s of special interest, as the mosquito 1s among the southein 
tribes the genius of the cannibal , and as cannibalistic ceremonies 
are not known to be practised by the Tlingit, ıt may be assumed 
that the myth referring to the mosquito 1s found ın a somewhat 
altered form among the Tlingit 
WE learn fiom Scrence that a Bill providing for the establish- 
ment of a zoological park in Washington has been introduced 
into the United States Senate The Bill cieates a Commission, 
which 1s directed to secure one hundred acies of land bordering 
on Rock Creek, about one mile from the city, to prepare the 
grounds and erect suitable buildings upon it The park ıs then 
to be transferred to the regents of the Smithsonian Institution 
for then future custody and care The site indicated 1s one of 
the most beautiful in the District of Columbia It 1s composed 
of rolling ground, with the beautiful Rock Creek flowing through 
it, and it 1s adjacent fo Woodley Park, one of the most charming 
of the recent additions to Washington A street-railway to it 
3s already projected, a] 
THe United States Bureau of Education has issued arf 
elaborate report of the proceedings of the Department of Super- 
ntendence of the National Educational Association at its meet- 
ing at Washington fiom March 15 to 17, 1887 The volume 
includes addresses and papers by some of the most eminent 
American authorities on questions relating to education 


THE people of Cleveland, where the American Association 
for the Advancement of Science will meet in August, have 
already begun to piepaie for the meeting, which 1s expected to 
maik an epoch ın the history of the city At a recent meeting 
of citizens, summoned for the purpose of appointing various local 
cofhmittees, an inteuesting address on the history of the Associa- 
tion and its objects was delivered by Prof F W Putnam, the 
Peabody Professor of American Aichzology and Ethnology m 
the University of Harvard, and Permanent Secretary of the 
Association since 1873 

ACCORDING to the Colones and India, the Government of South 
Australia have issued Part 8 of a work on “The Forest Flora 
of South Australa,” which is said to be the best illustrated 
publication ever issued in the colony Mr Brown, Conservator 
of Forests, under whose duection the book 1s brought out, 
supplies the letterpress descriptions of the plants pictorially 
represented, 


THE American publishers, Messrs D C Heath and Co, 
have in the press a book of ‘‘Chemical Problems,” by 
Dis Grabfield and Buins, of the Massachusetts Institute of 
Technology 

A FOURTH edition of Prof G Henslow’s “Botany for Be- 
ginners” (Stanford) has just been issued In this httle book 
Prof Henslow p ovides a short course of elementary instiuction 
1n practical botany, for junior classes and children 

AT the anniversary meeting of the Hertfoidshire Natual 
History Society, held on February 21 last, Mr F Maule Camp 
bell, the President, delivered an interesting addiess on the 
means of piotection possessed by plants ‘This address is 
punted in the Transactions of the Society, and has now been 
issued separately 

THE London Geological Field Class, under the direction of 
Prof H G Seeley, begins the summer excursions on Whit 
Monday, May 21, and will continue them on Saturday after- 
noons thereafter up to July 14 The following are among some 
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of the places which will be visited Leathe:head and Boxhull, to 
examine the gorge of the Mole in chalk , Maidstone and the 
vicinity, for gravels , Woolwich and Reading beds, chalk gault, 
and lower gieensand, Eirth and Crayford, for river gravels, 
Grays (in Essex), Noithfleet, and Oxsted, for studies ın chalk , 
and othe: places besides Intending students should apply foi 
tickets at once, as only a limited number aie issued Application 
forms may be had from Mi W P Collins, 157 Great Portland 
Street 


THE additions to the Zoological Society’s Gardens dung the 
past week include a Blue and Yellow Macaw (dra ararauna), 
from South America, presented by Mrs Wairand, two White 
Ibis (Eudocimus albus), fiom South America, deposited, two 
Blachk-backed Geese (Sa crdtor ms melanonota $ $ ), from India, 
purchased , a Puma (Zelis concolor), two Long-fronted Gerbilles 
(Ger drllus longifrons), a Hog Deer (Cervus poi crus), a Sambur 
Deer (Cervus aristotehs £), boin in the Gadens 





ASTRONOMICAL PHENOWENA FOR THE 
WEEK 1888 ATA Y’ 20-26 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenwich on May 20 


Sun rises, 4h 2m , souths, rth 55m 2103, sets, 19h son 

. right asc on meridian, 3h 506m, decl 20° 8 N 
Sidereal Time at Sunset, 11h 45m 

Moon (Full on May 25, 14h) rises, 13h om, souths, 
19h 49m , sets, 2h 23m* mght asc on mendian, 
Ith 442m , decl 6°3’°N 


Right asc and declination 


Planet Rises Souths Sets on meridian 
h m h m h m h m A 

Mercury 4 25 12 43 2i I 4 373 23 42 N 
Venus 3 35 II O 18 25 2 540 15 26N 
Mars 15 7 20 49 231* 12 448 4128 
Jupitea 19 49% o 7 425 15595 19335 
Saturn 27 16 22 o 17* 8 167 20 22 N 
Uranus 15 16 20 55 234" 12 508 4 43S 
Neptune 4 13 II 57 19 41 3518 18 31eN 


* Indicates that the rising ts that of the preceding evening and the setting 
that of the following morning 
Occultations of Stars by the Avon (visible at Greenwich) 


Corresponding 
angles from ver- 


May Star Mag Disap Reap tex to right for 
miverted image 
h m h m o 5 
20 BAX 3996 6 I9 © nea: approach 142 — 
2I . & Virgins 6 o 57 1 44 139 254 
24 n Libree 6 22 52 23 23 128 184 
25 9 Libree 43 3 45 4 397 85 322 
26 BAC 5700 64 4 14 4 44 175 236 
t Below horizon at Greenwich 
May h 
2I 2 Jupiter ın conjunction with and 0° 2’ north 
of 8 Scorpu 
at 23 Mais ın conjunction with and 4° 32’ south 
of the Moon 
22 5 Jupiter in opposition to the Sun 
23 II Mais stationary 
25 7 Jupiter ın conjunction with and 3° 34’ south 
of the Moon 
Variable Stars 
Star RA Decl . 
h m aw hm 
U Cephei 0524 81 16N May 22, I 17 %2 
S Peisei 2148 58 4N S22, m 
W Virginis 13 203 2485S » 26, 3 om 
U Coronæ 15 136 32 3N y 25, 255 m 
U Ophiuchr 17 109 I 20N ss 23, I 22m 
S Sagitte 19 509 16 20N 1» 25,5 3 Om 
R Sagittz 20 90 16 23N fa 23 m 
T Vulpeculæ 20 467 27 50N » 23, 2 Off 
ô Cepher 22 250 57 51N s 25, 2 or 


M signifies maximum , 72 minimum 


GEOGRAPHICAL NOTES 


AT Monday’s meeting of the Royal Geographical Society 
Lieut F E Younghusband gave an account of his journey 
across Central Asia, from Manchuria and Pekmg to Kashmir 
and the Mustagh Pass This 1s the most important pape: which 
has been read at the Society during the present session, and the 
journey one of the most remarkable eve. made, considering its 
length, the time taken—April to November, 1887—and the 
novelty and value of the results We have only space to refer 
briefly to Lieut Younghusband’s observations on the Mustagh 
Pass, which he has been the first European to cross He crossed 
the Gobi Desert to Hamı by a route lying between those of 
Marco Polo and Mr Ney Ehas His observations ın the 
Gobi are of much interest The clearness and dryness of the 
atmosphere we1e remarkable Everything became parched up, 
and so charged with electricity that a sheepskin coat or blanket, 
on being opened out, would give out a loud crackling noise, 
accompanied by a sheet of fie At the western end of the 
Hurku Hills, beyond the Galpin Gobi~—the most sterile part of 
the whole Gobi—ts a most remarkable range of sand-hills It 
1s about 40 miles ın length, and ıs composed of bare sand, with- 
out a vestige of vegetation of any sort on 1t, and im places it 1s 
as much as goo feet in height, 11siug abiuptly out of a giavel 
plan With the dark outline of the southern hills as a back- 
ground, this white, fantastically-shaped sand-range presents a 
yery striking appearance It must have been formed by the 
action of the wind, for to the westward of this 1ange 1s an 1m- 
mense sandy tiact, and it 1s evident that the wind has driven the 
sand from this up into the hollow between the Hurku Hills and 
the range to the south, thus forming these remaikable sand-hills 
It was near this region that tiaces of the wild camel weie met 
with, and both wild asses and wild horses seen As far as 
Hamı the country continues to be mainly desert From Ham, 
Lieut Younghusband went o% to Yarkand, and by the Yarkand 
River to the Karakorum Range, which he meant to cross 
by the Mustagh Pass The difficulties, owing to the enormous 
glaciers, the rugged nature of the mountains, and great 
height of the pass, were very great for Lieut Younghusband, 
his men, and his ponies The glaciers here are of enormous 
size, and Lieut Younghusband has added considerably to 
the mformation obtained by Colonel Godwin-Austen, who 
surveyed the region {to the south of the pass twenty- 
sıx yeals ago “The appearance of these mountains,” 
Lieut Yeunghusband stated, ‘‘1s extremely bold and iugged 
as they rise in a succession of needle peaks like hundreds 
of Matterhorns coliected together, but the Matterhorn, Mont 
Blane, and all the Swiss mountains would have been two or three ` 
thousand feet below me, while these mountains 10se up in solemn 
grandeu thousands of feet above me Not a living thing was 
seen, and not a sound was heard , all was snow aud ice and 
1ocky precipices , while these mountains are far too grand to 
support anything so insignificant as trees or vegetation of any 
soit They stand bold and solitary in their glory, and only per- 
mit man to come amongst them for a few months in the year, 
that he may admire their magmificence and go and tell it to his 
comrades in the world beneath ” After same extiemely difficult 
prospecting, Lieut Younghusband made up his mind to cross the 
old and long-abandoned Mustagh Pass, instead of the new one 
t Next morning,” ne stated, ‘‘ while it was yet dark, we stated 
for the pass, leaving everything behind, except a toll of bedding 

! for myself, a sheepskin coat for each man, a few dry provisions, 
and a large tea-kettle ‘The ascent to the pass was quite gentle, 
bit led ove: deep snow in which we sank knee-deep at every 
step We were now about 19,000 feet above the sea-level, and 

1 quickly became exhausted In fact, as we got nea. the sum- 

' mit, we could only advance a dozen or twenty steps at a time, 

| and we would then Jean ove: on our alpenstochs, and gasp 
and pant away as 1f we had been running up a steep hill 

: ata gieat pace But it was not till midday that we 1eached 

| the summit, and then on looking about for a way down 

Í we could see none Huge blocks of ice had fallen from the 
mountams which overhang the pass, and had blocked up the 

| path by which travellers used formerly to descend from it, and 
| the only possible way now of getting to the bottom ‘was by 
crossing an icy slope to a cliff, which was too steep fo. a particle 
of snow to lodge on it, even in that region of ice and snow 
From, this we should have to descend on to some more icy 
slopes which could be seen below We had first to cross 
the icy slope it was of smooth ice and very steep, amd about 
thuty yards below us iteended abruptly, and we could see 
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mothmnz over the edge for miny hunired, of feet As Wah 
hewed the steps w2 advanced step by step after him, leaninz 
back against the slope, all the time facing th2 precip ce, ant 
knowing that 1f we slipped (ani the ice was very slippery, for 
the sun was just powerful enough to malt the suifaze of ıt), we 
shoald roll dowa the 1-y slope and over the precipice in‘o 
eternity After a time we reache | fev @ firmer in the shape of a 
project ng piece of rock, and from here bezan th2 desceat of 
the cliff We had to let ourselves down from any little ledge, 
tang every step with the greatest possible care, as the rock 
was not always souni, and once a shout cane from above, and 
a huge rock, which hal been dislodged, cım ciashinz paist m2 
and as neatly as possible hit two of the m2n who had already 
got some way dovn At the bottom of the cliff we came to 
another steep ice-slope ” After eighteen hours of this task the 
patty were glad to lie down for a few hoars’ rest At diybreak 
next morning they wae on then legs again, and after a few 
hous’ travelling emerged on to the great Baltoro Glacier, which 
was explored by Colonel Godwin Austen in 1852, when making 
the Kashmu survey They travelled all that day, an l for two 
days more, till they 1eached Askoli, a little village on the Braldo 
River, surrounded by trees and cultivated lands 


LizuT YouNGHUSBAND remaiked as follows on the Altai 
Mountains —‘‘ These mountains are perfectly barren, the 
uppe: portion composed of bare rock and the lower of 
long gravel slopes formed of the debiis of the rocks above 
In such an extremely dry climite, exposed to the icy cold 
winds of winter and the fierce ray. of the summe: sun, 
and unprotected by one atom of soil, the rocks here, as also in 
every other pat of the Gobi, crumble away to a remarkable 
extent, and there being no rainfall suficient to wash away the 
‘deb ıs, the lower features of the 1ange gradually get covered with 
ams of deb ıs falling fron the upper portions, and in the 
coue of tine a uniform slope 1s cierted, often 30 01 40 m les in 
length, and it 1s only for a few hundred feet at the top thal the 
original jagged rocky outline ıs seen” Again withiezud to 
Chinese Turkistan —*If you could get a bird's-eye view of 
Chinese Tui kistan, you would see a great bire deseit surrounded 
01 three sides by barien mountains, and at their bases you wold 
see so ne vivid gieen spots, showing out sharp and distinct like 
blots of gieen paint dropped on to a sepia picture In the 
westein end round Kashzai ani Yaikand the cultivation 1s of 
greate: extent and more continuous than in the eastern half, 
where the oases are smul and sepaiated from each oth by 15 
o 20 miles of deseit These oases are, however, extiao dinarily 
fertile, every scrap of land that can be cultivated ıs used up, and 
every drop of wate: ıs dra*ned off fron the stieam and used for 
urigation”’ At the conctusion of Mondvy’s meting of the 
Royal Geozraphical Society, Gene al J T Walker proposed, 
and Sir Henry Rawlinson seconded, that the pea in the Kara- 
korum known as K2, 28,500 feet high, be baptized Mount 
Godwin-Austen—a proposal heartily appioved by the meetin 


THE Paris Geogiaphical Society has awarded gold medals to 
the Rev P Roblet, for his map of Madigas.ar, to MM 
Bonvalot, Capus, and Pépin, for thar jouneysin Kafiristan 
and the Pamir, to M Cnaffanjo1, fo his exploration of the 
sources of the Oimnoco 


GENERAL PRJEVALSKY will start in August next on his 
fourth journey in Central Asia His ultimite destination will be 
Lhassa, the capital of Tibet, and he will b? equipped for two 
years’ travel He will be ac onpanied by an escort of twenty- 
eight peisons, including twelve Cossacks, and two scientific 
companions, Lreut Robiowsky and Sub Lreut Koslow 





THE PYGMY RACES OF MEN? 


IT 


LIKE all o‘he: human beings existing at present m the wold, 
however low ın the scale of civilization, the social life of the 
Andamanese 1s enveloped in a complex m we of unwritten Jaw or 
custom,ethe intricacies of which are most difficult for any stranzer 
tounravel The relations they muy or may not marry, the food 
they are obliged or forbidden to partake of at particular epochs of 
life or seasons of the yea, the wo ds and nam°s they muy or muy 
mot pronounce alı thes2, as well as their traditions, supersti- 
1 A Lecigpre delivered at the Royal Institution on Friday even nz, April 13, 
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tions, and beliefs, then occupations, games, and amusements 
of which they seem to have had no lack, would take far too long 
to describe here , but, before leaving these inteiesting people, 
I may quote an observation of Mr Man’s, which, unless he has 
seen them with too cozel-2t1-de rose eyesight, thiows a very favour- 
able light upon the primitive unsophisticated life of these poor 
httle savages, now so ruthlessly brohen into and destioyed by 
the exigencies of our ever-extending Empire 

“It has been asserted,” Mr Man says, ‘‘that the ‘com- 
munal marriage’ system prevails among them, and that ‘ manage 
is nothing more than taking a female slave’, but, so far from 
the contact being 1egarded as a merely temporary anangement, 
to be set aside at the will of ethe. paty, no incompatibility of 
temper or other cause ıs allowed to dissolve the union, and 
while bigamy, polygamy, polyandiy, and divorce are unknown, 
conjugal fidelity till death 1s not the exception but the rule, and 
matiimonial differences, which, however, occu: but 1arely, are 
easily settled with or without the mtervention of friends” In 
fact, Mr Man goes on to say, “One of the most striking 
features of their social relations ıs the marked equality and 
affection which subsists between husband and wife,” and ‘‘the 
consideration and respect with which women aie treated might 
with advantage be emulated by ceitain classes in ou own land ” 

It should also be mentioned that cannibalism and infanticide, 
two such common incidents of savage life, were never practised 
by them 

We must now pass to the impoitant scientific question, Who 
aie the natives of the Andaman Islands, and wheie, among the 
other races of the human species, shall we looh for their nearest 
relations ? 

It 1s due mainly to the assiduous resea.ches into all the docu- 
mentary evidence relating to the inhabitants of Southern Asia 
and the Indian Archipelago, conducted through many veais by 
M de Quatiefages, ın some cases with the assistance of his 
colleague M Hamy, that the facts I am about to put before you 
have been prominently brought to light, and their significance 
demonstrated 

It 1s well known that the gieater part of the large island of 
New Guinea, and of the chain of islands extending eastwards 
and southwards fiom it, including the Solomon Islands, the 
New Hebrides, and New Caledonia, and also the Fis, are still 
inhabited mainly by people of daik colom, frzzly hair, and 
many chaiacteis allying them to the Negioes of Africa These 
constitute the 1ace to which the teim Melanesian ıs commonly 
appħed in this countiy, o1 Oceanic Negroes, the “ Papouas” of 
Quatrefages Their area at one time was more extensive 
than it is now, and has been greatly encioached upon by the 
biown, stiaight-haned Polynesian 1ace with Malay affinities, 
now inhabiting many of the more impo tant islands of the 
Pacific, and the mingling of which with the more aboriginal 
Melanesians ın various proportions has been a cause, among 
otheis, of the diveise aspect of the population on many of the 
islands in this extensive 1egion These Papouasp or Mela- 
nesians, however, differ greatly fion the Andamanese in many 
easily defined characters, which aie, especially, their larger 
statue, then Jong, narrow, and high skulls, and their comser 
and more Negio-like features Although undoubtedly allied, 
we cannot look to them as tne neauest ielations of our little 
Andamanese 

When the Spaniards commenced the colonization of the 
Philippines, they met with, ın the mountainous region 1n the inte- 
rior of the Island of Luzon, besides the prevailing native popu- 
lation, consisting of Tagals of Malay o1igin, very small people, 
of blach complexion, with the frizzly hair of the Afiican Negroes 
So struck were they with the 1esemblance, that they called 
them ‘‘Negritos del Monte” (little Negioes of the mountain) 
Their local name was Aigtas, or Inagtas, said to signify 
“ black,” and fiom which the word Aeta, generally now applied 
to them, ıs denved These people have lately been studied 
by two French travellers, M Marche and Dr Montano, the 
result of then measurements gives 4 feet 83 inches as the average 
height of the men, and 4 feet 64 inches the average for the 
women In many of their moval characteristics they resemble 
the Andamanese_ The Aetas are faithful to their marriage 
vows, and have but one wife The affection of parents for 
children is very strong, and the latter have for their father and 
mother as much love and iespect The marriage ceremony, 
according to M Montano, is very remarkable The affianced 
pair climb two flexible trees placed nea: to each other One of 
the eldeis of the trike bends them towaids each other When 
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their heads touch, the marriage is legally accomplished A great 
féte, with much dancing, concludes the ceremony 

It was afterwards found that the same race existed in other 
parts of the aichipelago, Panay, Mindanao, &c , and that they 
entirely peopled some little islands—among others, Bougas 
Island, or “* Isla de los Negros ” 

As the islands of these ea tern seas have become better 
hnown, further discoveries of the existence of a small Negroid 
population have been made in Formosa, in the interior of 
Borneo, the Sandal Islands (Sumba), Xulla, Bourou, Ceram, 
Flores, Solor, Pantar, Lomblem, Ombay, the easte:n peninsula 
of Celebes, &c In fact, Sumatra and Java are the only laige 
islands of this great area which contain no traces of them 
except some doubtful cioss-bieeds, and some remains of an 
ey which appears not to have pa sed beyond the Age of 

tone. 

The Sunda Islands foim the southein limit of the Negrito 
area , Formosa, the last to the north, where the race has pie- 
served all its characters But beyond this, as in Lew-Chew, 
and even the south-east portion cf Japan, it 1eveals its former 
existence by the traces it has left in the present population 
That ıt has contributed considerably to form the population of 
New Guinea 1s unquestionable In many parts of that great 
island, small round-headed tribes live more or less distiret fiom 
the larger and longer headed people who make up the bulk of 
the population 

But it 1s not only in the islands that the Negiito race dwelt 
Tuaces of them are found also on the mainland of Asia, | ut 
everywhere under the same conditions in scattered tribes, 
occupying the move inaccessible mountainous regions of countries 
otherwise mainly inhabited by other races, and generally in a 
condition mote or less of degradation and barbarism, resi lung 
from the oppression with which they have been treated Ly their 
invading conquerers, often, moreover, so much mixed that 
their oiginal chatacters aie scarce’y 1ecognizable The 
Semangs of the interior of Malacca in the Malay peninsula, 
the Sakays from Perak, the Moys of Annam, all show traces of 
Negrito blood In India proper, especially amang the lowest 
and least civilized titbes, not only of the central and outhern 
districts, but even almost to the foot of the Himalayas, in the 
Punjab, and even to the west side of the Indus, according to 
Quatiefages, fiizzly hair, Negro features, and small statwe, 
are so common that a strong argument can be based on them for 
the beliefin a Negiito race forming the basis of the whole pie- 
Aryan, or Dravidian as ıt 1s generally called, population ofthe 
peninsula The crossing that has taken place with other 1aces 
has doubtless gieatly altered the physical characters of this 
people, and the evidences of this alteration manifest themselves 
m many ways, sometimes the curliness of the hair is lost by 
the admixture with smooth straight-haircd races, while the black 
com} lexion and small stature reirain , sometimes the sta‘ure 1s 
increased, but the colour which seems to be one of the most 
persistent of characteristics, remains 

‘Lhe localities ın which these people are found ın their gieatest 
puity, eithe: ın almost inaccessible islands, as on the Andamans, 
or elsey here in the mountainous ranges of the interior only , then 
social positions and tiaditions, wnerever they exist—all point to 
the fact that they were the earliest inhabitants, and that the 
Mongolian and Malay 1aces on the east, and the Aryans on the 
west, which are now so rapidly exterminating and 1eplacing them, 
aie later comers into the land, exactly as, m the greate: part of 
the Pacific Ocean, teriitory formerly occupied by the aboriginal 
dark, frizzly-haned Negioid Melanesians has been gradually and 
slowly invaded by the brown Polynesians, who in their turn, but 
by a much more 1apıd process, are being replaced by Emoreans 

We now see what constitutes the great interest of the Anda- 
manese natives to the student of the ethnological history of the 
Eastern wold Their long isolation has made them a remark- 
ably homogeneous race, stamping them all with a common 
resemblance not seen in the med races gonerally met with in 
continental aeas For although, as with most savages, maizages 
within the family (using the term ın a very wide sense) are most 
strictly forbidden, all such alliances have necessarily been con- 
fined to natives of the islands They are the least modified 
representatives of the people who were, as far as we know, the 
primitive inhabitants of a laige portion of the earth’s surface, 
but who are now verging on extinction It 1s, however, not 
necessary to suppose that the Andaman Islandeis give us the 
exact characters and features ofall the other branches of the 
race. Differences in detail doubtless existed—differences which 


aie almost always su e to arise whenever races become isolated! 
from each other for long periods of trme 

In many cases the characters of the ancient inhabitants ofa land 
have teen revealed to us by the preservation of their actual re- 
mains Unfoitunately we have as yet no such evidence to tell us 
of the former condition of manin Southern Asia We may, how- 
ever, look upon the Andamanese, the Aetas, and the Semangs, 
as hving fossils, anc by their aid corjectuie the condition of 
the whole population of the land ın anctent times It 1s possible, 
also, to follow Quatrefages, and to see in them the origin of the 
stoues of the Oriental pygmies 1elated by Ctesias and by Pliny 


We now pass to the continent of Africa, w the .ntenor of 
which the pygmies of Homer, Herodotus, and Aristotle have 
generally been placed Africa, as 1s well known, ıs the home 
of another great branch of the black, frizzly-haired, or Ethiopian 
division of the human <pecies, who do, o1 did till lately, occupy 
the southern two-thirds of this great contineat, the northern 
third beng inhabited by Hamite and Semite bianches of the 
great white or Caucasian piimary division of the human species, 
or by races resulting fiom the mixture of them and the Negioes 
Besides the tiue Negro, there has long been known to exist in the 
southein part of the continent a cu1.ously modified type, consist- 
ing cf the Hottento s, and the Bushmen—Bosjesmen (men of 
the wocds) of the Dutch colon.sts—the latter of whom, on 
account of thur small size, come within the scope of the present 
subject They lead the hives of the most degiaded of savages, 
dwell g among the rechy and more 1 accessible mountains of 
the intericr, n aking habitations of the natural caves, subsist- 
ing entnely by the chase, being most eapert in the use of the 
bow and arrow, and teated as enemies and outcasts by the 
surrounding and more civihzed tribes, whose flocks and herds 
they show httle respect for when other game 1s not within reach 
‘The physical characters of these people aie well known, as 
many specimens have been bi ought to Furope alive for the pu- 
pose of exhibition ‘Their har shows the eatreme of the frizzly 
ly pe, being shorter and less aburdant than that of the ordmaiy 
Negio, 1t has the appeaance of growmgsn separate tufts, whikh 
coil up together into 1ound talls compared to ‘‘ peppeicorns 7 
‘The yellow complesion differs fiom that ofthe Negio, and, com- 
bmed with tke wide cheeh-bones and form of the eyes, so much 
recalls that of ceitain of the pure y ellow races that some anthropo- 
Iegists me anelincd to trace tue Mongolian affinities and 
admiatmie, although the extreme crispness of the han makes such 
a su} potion almost impossible The width of the cheek-bones 
and therarowness of the forehead and the chin give a lozenge 
shape to the fiont view of the face The forehead 1s prominent 
and sta'ght , the nose extremely flat and bioad, more so than in 
any other tace, and the lips prominent and thick, although the 
jaws are less preg iathous than in the true Negio races The 
cranium has many special characters by wlach it can be easily 
distinguished from ‘hat of any other It has generally a very 
feminine, almost infantile, appearance, trough the capacity of 
the cranial cavity 1s not the smallest, eaceeding that of the 
‘Andamanese In geneal form the cranium 1s rather oblong than 
oval, having stiaight sides, a flat top, and especially a vertical 
forehead, which rises stiaight from the root of the nose It is. 
moderately dolichocephahe or rather mesaticephalie, the average 
of the index of ten specimens being 75 4 The height 1s in all 
considerably less than the breadth, the average index being 71 I 
The glabella and mfra-oibital ndges are little developed except 
in the oldest males The malar benes p'oyect much forwards, 
and the space between the orbits 1s very wide and flat The 
nasal bones are eatr: mely small ard depiessed, and the apeiture 
wide , the average nasal index being 60 8, so they are the n ost 
platy rhine cf aces 

With regard to the stature, we have not yet sufficient 
matenals for giving a 1eliable average  Quatiefages, following 
Barrow, gives 4 feet 6 inches for the men, and 4 feet for the 
women, and speaks of one individual of the latter sea, who was 
the mother of several childien, measuring only 3 feet 9 inches 
in height, but later observations (stall, however, sufficient im 
number) give a rather lage: stature thus Topinard places the 
average at 1 404 metie, 01 4 feet ykinches, and Fuiitsgh, who 
measured six mate Eushmen in South Afiica, found their mean 
height to be 1 444 metre, or neaily 4 feet 9 inches It 1s 
probable that, taking them all together, they diffe: but little m this 
respact fiom the Andamanese, altnough in colour, in form of 
head, ın features, and in the proportions of the body they ae- 
widely removed from th em, 
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There 1s every reason to believe that these Bushmen represent 
the earliest race of which we have, or aie ever likely to have, any 
knowledge, which inhabited the southern portion of the Afiican 
contment, but that long before the advent of Europeans upon 
the scene, they had been invaded from the north by Negro 
tribes, who, being superior im size, strength, and civilization, had 
taken possession of the gieater part of their territories, and 
mingling freely with the aborigines, had produced the mixed 
race called Hottentots, who retained the culture and settled 
pastoral habits of the Negioes, with many of the physical fea- 
tures of the Bushmen These, ın their turn, encroached upon 
by the pure-bred Bantu Negroes from the north, and by the 
Dutch and English from the south, are now greatly diminished, 
and indeed threatened with the same fate that will surely soon 
befall the scanty remnant of the early mhabitants who still 
retain their primitive type 

At present the habitat of the Bushman race 1s confined to 
certain districts ın the south-west of Africa, from the confines of 
the Cape Colony, as far north as theshores of Lake Ngam1 
Further to the north the great equatorial region of Africa 1s 
occupied by various Negro tribes, using the term ın its broadest 
sense, but belonging to the divisions which, on account of pecu- 
hartties of language, have been grouped together as Bantu 
They all present the common physical characteristics typical of 
the Negro race, only two of which need be specially mentioned. 
here—medium or large stature, and dolichocephalic skull 
(average cranial index about 73 5) 

It 1s at various scattered places in the midst of these, that 
the only other small people of which I shall have to speak, the 
veritable pygmies of Homer, Herodotus, and Aristotle, according 
to Quatrefages, are still to be met with ! 

The first notice of the occurrence of these in modern times 1s 
contained in ‘‘The strange adventures of Andrew Battell of 
Leigh in Essex, sent by the Portugals prisoner to Angola, who 
lived there, and in the adjomng regions near eighteen yeares” 
(1589 to 1607), published ın ‘‘ Purchas his Pilgrimes” (1625), 
hb vi chap u p 983 — 

“ To the north-eastol Aane-Kesock, are a kind of little people, 
called Afateméas which are na bigger than Boyes of twelve 
yers old, but very thicke, and live only upon flesh, which they 
kill in the woods with their bows and daits They pay tribute 
to Mani-Kesock, and bring all their elephants’ teeth and tayles 
tohim They will not enter mto any of the A/a amda’s houses, 
nor will suffer any to come where they dwell And f by chance 
any Maramba or people of Longo pass where they d@ell, they 
will forsake that place, and go to another The women carry 
Bows and Arrows as well as the men And one of these will 
walk in the woods alone and kill the Pongos with their poysoned 
Arrows ” 

Battell’s narrative, ıt should be said, 1s generally admitted as 
having an air of veracity about it not always conspicuous im 
those of travellers of his time In addition to the observations 
on the human inhabitants, 1t contains excellent descriptions of 
anımals, as the pongo or gorilla, and the zebra, now well 
known, but in his day new to Europeans 

Dapper, in a work called ‘‘ Description dela Basse Fthiopie,” 
published at Amsterdam in 1686, speaks of a race of dwarfs 
inhabiting the same region, which he calls Aftmros or Bakke-Bakke, 
but nothing further was heard of these people until quite recent 
times A German scientific expedition to Loango, the results of 
which were published ın the Zeedschz ift fur Ethnologie, 1874, and 
m Hartmann’s work, “ Die Negritier,” o>tained, at Chinchoxo, 
photographs and descriptions of a dwarf tribe called ‘* Baboukos,”’ 
whose heads were proportionally laige and of roundish form 
(cephalic index of skull, 78 to 81) One individual, supposed to 
be about forty years of age, measured 1 365 metie, rather under 
4 feet 6 inches 

Dı Touchard, in a ‘‘ Notice sur le Gabon,” publ'shed ın the 
Revue Maritime et Colontale for 1861, describes the recent 
destruction of a population established in the imterior of this 
country and to which he gives the name of “ Akoa” They 
seem to have been exterminated by the M’Pongos im their 
expansion towards the west Some of them, however, remained 
as slaves at the time of the visit of Admiral Fleuriot de Langle, 
who uf 1868 photographed one (measuring about 4 feet 6 inches 
high) and brought home some skulls, which were examined by 
Hamy, and all proved very small and sub-brachycephalic 

* The scattered information upon this subject was first collected @gether 
by Hamy m his “Essu de co ordination des Materiaux recemment recueillis 


sur l'eth@logie des Négrilles ou Pygmées de ] Afrique équatoriale,” Bull 
Soc d@’ Anths opologie de Paris, tonei (se~gut ), 1879, 5 72 
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Another tribe, the M’Boulous, inhabiting the coast north 
of the Gaboon River, have been described by M Marche 
as probably the pnmitive race of the country They live in 
little villages, keeping entirely to themselves, though surrounded 
by the larger Negio tribes, M’Pongos and Bakalais, who ae 
encroaching upon them so closely that their numbers are rapidly 
dimimshing In 1860 they were not more than 3000, in 1879 
much less numerous They aie of an earthy-biown colour, and 
rarely exceed r 600 metre in height (5 feet 3 inches) In the 
rich collections of skuils made by Mr R B Walker and by M, 
Du Chaillu, from the coast of this region, are many which are 
remarkable for their small size and round form Of many other 
notices of tribes of Negioes of dimimuttve size, living near the 
west coast of Equatorial Afiica, I need only mention that of 
Du Chaillu, who gives an interesting account of his visit to an 
Obongo village m Ashango land, between the Gaboon and the 
Congo , although unfortunately, owing to the extreme shyness and 
suspicion of the inhabitants, he was allowed httle opportunity 
for anthiopological observations He succeeded, however, in 
measuring one man and six women , the height of the former was 
4 feet 6 inches, the average of the later 4 feet 8 inches 1 
Far further into the interior, towards the centre of the region 
contained in the great bend of the Congo or Livingstone River, 
Stanley heard of a numerous and independent population of 
dwarfs, called ‘‘ Watwas,” who, like the Batimbas of Battell, are 
great hunters of elephants, and use poisoned arrows One of 
these he met with at Ikondu was 4 feet 64 inches high, and of a 
chocolate brown colour? More recently Dr Wolff describes 
„under the name of ‘‘ Batouas” (perhaps the same as Stanley’s 
Watwas), a people of lighter colour than othe: Negioes, and 
never exceeding 1 40 metres (4 feet 7 inches} high, but whose 
average 1s not more than 1 30 (4 feet 3 mches), who occupy” 
isolated villages scattered through the territory of the Bahoubas, 
with whom they never mix 3 
Penetrating into the heart of Africa from the north-east, in 
1870, Dr George Schweinfurth first made us acquainted with a 
diminutive race of people who have since attained a consider- 
able anthropological notortety They seem to go by two names 
m their own country, Akka and Tikki-tikkz, the latter reminding 
us curiously of Dapper’s Bakke-bakke, and the former, more 
singularly still, having been read by the learned Egyptologist, 
Mariette, by the side of the figure of a dwarf in one of the 
monuments of the early Egyptian Empire 
It was at the court of Mounza, king of the Monbuttu, that 
Scbeweinfurth first met with the Akkas They appear to live 
under the protection of that monarch, who had a regiment of 
them attached to his service, but their real country was further 
to the south and west, about 3° N lat and 25° E. long 
From the accounts the traveller received they occupy a consider- 
able territory, and are divided into nine distinct tribes, each 
having its own king or chief Lake all the other pygmy African 
tribes, they live chiefly by the chase, being gieat hunters of the 
elephant, which they attack with bows and arrows e 
In exchange for one of his dogs, Schweunfurth obtained from 
Mounza one of these little men, whom he mtended to bring to 
Europe, but who died on the homeward journey at Berber Un- 
fortunately all the measurements and observations which were 
made in the Monbuttu country by Schweinfurth perished in the 
fire which destroyed so much of the valuable material he had 
collected Elis descriptions of their physical characters are there- 
fore chiefly recollections Othe: travellers— Long, Marno, and 
Vossion—though not penetrating as far as the Akka country, 
have given observations upon individuals of the race they have 
met with ın their travels The Italian Miant, following the foot- 
steps of Schweinfurth into the Monbuttu country, also obtamed, 
by barter, two Akka boys, with the view of bringing them to 
Emope He himself fell a victim to the fatigues of the journey 
and chmate, but left his collections, cluding the young Akkas, to 
the Italian Geographical Society Probably no two individuals 
of a savage 1ace have been so much honoured. by the attentions 
of the scientific world First at Cairo, and afterwards ın Italy, 
Tebo (or Thrbay) and Charrallahk, as they were named, were 
described, measured, and photographed,and have been the subjects 
of a library of memous, their bibuographers including the names 
of Owen, Pancer, Cornalia, Mantegazza, Gighoh and Zannetti, 
Broca, Hamy, and de Quatrefages On then arrival in Italy, 
they were presented to the King and Queen, introduced into the 


t A Journey to Ashango-land,” 1867,p 3 5 
2 “ Through the Dark Continent,” vol uw 


3 La Gazette Geogr aphigue, 1887, p 153, quoted by Quatrefages. 
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most fashionable society, and finally settled down as members 
of the household of Count Maniscalcht Erizzo, at Verona, where 
they received a European education, and performed the duties of 
pages 

In reply to an inquiry addressed to my friend Dr Gigholi, of 
Florence, I hear that Thibaut died of consumption on January 
28, 1883, being then about twenty-two years of age, and was 
buried in the cemetery at Verona Unfoitunately no scientific 
exammation of the body was allowed, but whether Chairallah 
still lives or not I have not been able to learn As Giglioh has 
not heard of his death, he piesumes that he 1s still living in Count 
Miniscalchi’s palace 

One othe: specimen of this race has been the subject of 
careful observation by European anthropologists—a girl named 
Saida, brought home by Romolo Gessi (Gordon’s lieutenant), 
and who ıs still, or was lately, lying at Trieste as servant to 
M de Gessi 

The various scattered observations hitherto made are ob- 
viously insufficient to deduce a mean height foi the race, but 
the neaiest estimate that Quatrefages could obtain is about 
4 feet 7 inches for the men, and 4 feet 3 imches for the 
women, decidedly inferior, therefore, to the Andamanese With 
regard to their other chatacters, their han 1s of the most frizzly 
kind, their complexion lighter than that of most Negroes, but 
the prognathism, width of nose, and eveision of lips characteristic 
of the Ethiopian branch of the human family are carried to an 
eatreme degree, especially if Schweinfuith’s sketches can be 
trusted The only essential point of difference from the ordinary 
Negio, except the size, 1s the tendency to shortening and breadth 
of the skull, although ıt by no means assumes the “almost 
spherical” shape attributed to 1t by Schweinfurth 
. Some further mformation about the Ahhas will be found in 
the work, just published, of the intrepid and accomplished 
traveller in whose welfare we are now so much interested, Dr 
Emin Pasha, Gordon’s last surviving officer m the Soudan, 
who in the course of his explorations spent some little time lately 
in the country of the Monbuttu Here he not only met with 
living Akkas, one of whom he apparently still retains as a 
domestic ın his service, and of whose dimenstons he has sent me 
a most detailed account, but he also, by watching the spots where 
two of them had been interred, succeeded in obtaining their 
skeletons, which, with numerous othe objects of great scientific 
interest, safely airived at the British Museum in September of 
last year I need hardly say that actual bones, clean, Impertsh- 
able, easy to be measured and compared, not once only, byt 
any number of times, furnish the most acceptable evidence that 
an anthropologist can possess of many of the most important 
physical characters of a race There we have facts which can 
always be appealed to in support of statements and inferences 
based on them Height, proportions of limbs, form of head, 
characters of the face even, are all more rigorously determined 
fiom the bones than they can be on the living person Therefore 
the value of these remains, imperfect as they unfortunately are, 
and of course fnsufficient in number for the pui pose of establishing 
average characters, 1s very great indeed 

As I have entered fully into the question of their peculiarities 
elsewhere, I can only give now a few of the most impoitant 
and most generally to be understood results of their examination 
The first point of interest ıs then size The two skeletons are 
both those of full grown people, one a man, the othe: a woman 
here 1s no reason to suppose that they were specially selected 
as exceptionally small , they were clearly the only ones which 
Emin had an opportunity of procuring , yet they fully bear out, 
moie than bear out, all that has been said of the diminutive 
size of the 1ac? Comparing the dimensions of the bones, one 
by one, with those of the numerous Andamanese that have passed 
through my hands, I find both of these Akkas smaller, not than 
the average, but smalle: than the smallest , smalle: also than 
any Bushman whose skeleton I am acquainted with, o1 whose 
dimensions have been published with scientific accuracy In 
fact, they are both, for they aie nearly of a size, the smal'est 
normal human skeletons which I have seen, or of which I can 
find any record I say normal, becanse they “ae thoroughly 
well grown and proportioned, without a trace of the deformity 
umost always associated with individual dwarfishness m a taller 
rice One only, that of the female, 1s sufficiently perfect for 
utuculation After due allowance for some missing vertebize, and 
fo. the intervertebral spaces, the skeleton measures from the 
ciown of the head to the giound exactly 4 feet, or 1 218 metie 
About half an inch more for the thickness of the skin of the 
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head and soles of the feet would complete the height when 
alive The other (male) skeleton was (judging by the length 
of the femur) about a quarter of an inch shorter 

The full-giown woman of whom Emin gives detailed 
dimensions is stated to be only 1 164 metie, or barely 3 feet 10 
inches? These heights are all unquestionably less than any- 
thing that has been yet obtained based upon such -ndisputable 
data One very interesting and almost unexpected result of a 
careful exammation of these skeletons ıs that they conform im 
the relative proportions of the head, trunk, and limbs, not to 
dwarfs, but to full-sized people of other 1aces, and they are 
therefore strikingly unlike the stumpy, long-bodted, short- 
limbed, large-headed pygmies so giaphically represented fighting 
with their lances agaist the cranes on ancient Greek vases 

The other characters of these skeletons are Negroid to an 
intense degree, and quite accord with what has been stated of 
their exteinal appearance ‘The form of the skull, too, has that 
sub-brachycephaly which has been shown by Hamy to charac- 
terize_all the small Negro populations of Central Afiica It 15 
quite unlike that of the Andamanese, quite unlike that of the 
Bushmen They are obviously Negroes of a special type, to which 
Hamy has given the appropiate term of Negro They seem 
to have much the same relation to the laiger longer-headed 
Afiican Negroes that the small round-headed Negritos of the 
Indian Ocean have to their large: longer-headed Melanesian 
neighbours 

At all events, the fact now seems clearly demonstrated that at 
various spots across the great African continent, within a few 
degiees north and south of the equator, extending from the Atlantic 
coast to near the shores of the Albert Nyanza (30° E long), 
and pethaps, 1f some indications which time will not allow me to 
enter into now (but which will be found in the witings of Hamy 
and Quatiefages), even further to the east, south of the Galla 
land,-are still surviving, ın scattered districts, communities of these 
small Negroes, all much resembling each other ın size, appearance, 
and habits, and dwelling mostly apart fiom their laiger neigh- 
bours, by whom they are everywheie surrounded Our infbrma- 
tion about them 1s still very scanty, and to dbtain more would be 
a worthy object of ambition for the anthropological traveller In 
many parts, especially at the west, they are obviously holding 
their own with difficulty, if not actually disappearing, and there 
1s much about their condition of civilization, and the situations in 
which they are found, to mduce us to look upon them, as m the 
case of the Bushmen ın the south and the Negnitos in the east, as 
1emains of®a population which occupied the land before the in- 
coming of the present dommantiaces If the account of the 
Nasamonians related by Iierodotus 1s accepted as historical, the 
river they came to, ‘‘ flowing from west to east,” must have been 
the Niger, and the northward 1ange of the dwarfish people far 
more extensive twenty-three centmies ago than it 1s at the 
piesent tıme 

This view opens a still larger question, and takes us back to 
the neighbourhood of the south of India as the centre from which 
the whole of the gieat Negro race spread, east over the African 
continent, and west over the islands of the Pacific, and to our 
little Andamanese fellow subjects as probably the least modified 
descendants of the p1imitive members of the great branch of the 
human species characterized by their black skins and frizzly han 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —In a recent discussion on the proposed appro- 
priation of the whole of the Botanic Gardens site for Natural 
Science Departments, 1t seemed to be generally agreed that the 
Mechanical Department ought to be 1emoved fiom a locality 
where it must cause vibrations injmious to microscopical or 
physical research The suggested removal of the Herbarium 
to the Botamic Gardens was disapproved of by the Professor and 
his Assistant-Curator The proposed appropriation of the 
present Chemical Rooms for Pathology was generally approved 
Mr J W = Clark emphatically condemned the present Museum 
of Human Anatomy and Surgery as a discredit to the Uwer- 
sty Prof Hughes further put in a clam that the Geological 
Museum should extend to the extreme east of the site, and that 
the erection of the buildings should be begun at once 


* In his etters Emin speaks of an Akka man as ‘3 feet 61nches” high, though 
this does not profess to be a scientifically accurate observation, as dges the 
above He says of this man that his whole body was covered by thich, stiff 
hatr, almost like felt, as was the cage with all the Akkas he had yet examined 
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The first Hair\ness Scholarship for Geology and Pulzontolozy 
as to be awarded in June next, nam2s of candidates ate to be 
-sent in by May 31 next Candidates must be Bachelo s of Aıts 
-of not more than two-and a half years’ standing 

The Sheepshans Astro1onical Exhibition will be awarded 
next Decemet, at Trinity College It ıs open to all under- 

graduates of the University, but the person elected must become 
a member of Trinity College The con litions mry be learat 
fiom Dr Glaisher, Trinity College 





SOCIETIES AND ACADEMIES, 
LONDON 


Royal Society, Apul 26 —‘'On the Development of the 
Electric Oigan of Raza batis”” By J C Ewart, M D » Regus 
Professor of Natural History, Univesity of Edinburgh Com- 
municated by J Burdon Sanderson, F RS 

The paper consists of a short description of the electiic organs 
found in the skate genus, and of an account of the development 
of the electric organ of the common grey skate (Raza batis) 

It ıs shown that while in some skates (e g, Xarı 6 tis) the 
organ 1s made up of disk-shaped bodies, in others (eg, Razz 
fullonica) it consists of numerous cup shaped structures piovided 
with long or shoit stems 

The disks (with the development of which the pape chiefly 
deals) consist essentially of three layers, vız (1) an electric plate 
in front ın which the nerves end, (2) a striated layer which 
supports the electric plate, and (3) an alveolar liyer, posterior 
‘to which is a thick cushio1 of gel vtinous tissue Each disk is 
formed ın connection with a muscular fibre In! young embryos 
there is no indication of an electric organ, but in an embiyo 6 01 
7cm inlength, some of the musculai fibres at each side of the 
notochord are found in process of conversion into long slender 
clubs having their heads nearest the root of the tail 

The club stage having been reached, the muscular fibre next 
assames the foim of æ mace, and, later, the anterior end further 
expands to form a relatively large disk, while the remunde of 
the original fibre persists as a slender r bbon-shaped appendage 
As the head of the club enlarges to form a disk, it passe, 
through an indistinct cup stage, which somewhat resembles the 
cups of the adult Raza fullunica, he ce it may be infeired that 
in Rara fullonica the oigan has been arrested 11 its develop- 
ment The conversion of the mu.culat fibre m‘o® club 4s 
largely caused by the inctease, at its antetior end, of muscle- 
corpuscles These corpuscles eventually arranze themselves, 
either in front of the head of the clab, t3 give rise to the elec- 
tric plate, or they migiate backwards to foim at the Junction of 
the head of the club with its stem the alveola layer. The 
str.ated layer, which ıs from the first devoid of nuclei, seems to 
be derived from the anterior striated portion of the club 

The gelatinous tissue between the disks, and the connective 
tissue mvesting them, aie derived from the embryonic connective 
tissue corpuscles, which exist ın great numbers aro ind the clubs 
and developing disks 


May 3 —“‘ On the Relations of the Diurnal Barometric Maxima 
to cetan Critical Conditions of Temperature, Cloud, and 
Rainfall” By Henty F Blanford, F RS 

The author refers to an obseivation of Lamont’s that the 
diurnal barometiic variation appears to be compounde l of two 
distinct elements, viz a wave of diuinal period, which 1s ver 
variable in different places, and which appears to dep nd on the 
horizontal and vertical movements of the atmosphere and 
changes ın the distribution of its mass, and a semi-diurnal 
element which 1s remarkably constant and seems to depend 
more immediately on the action of the sun Then, 1efering to 
the theory of the semi-diurnal variation, originally put forwaid 
by Espy, and subsequently by Davies and Kreil, the author 
points out that the morning maximum of pressure approximately 
coincides with the instant when- the temperature 1, msing most 
rapidly This ts almost exactly true at Prague, Yarkand, both 
in winter and summer, and in winter months atMelbourne At 
the tfopical stations, Bombay, Calcutta, and Batavia, and at 
Melbourne in the summer, the barometric maxim1m follows the 
instant of most rapid heating by a shorter or longer interval ; 
and the author remarks that this may probably be attributed to 
the action of convection, which must accelerate the ee of 
most ®pid heating near the ground surface , while the baro- 
metric effect, 1f real, must be detewnined by the condition of 
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the atmosphere up to a great height With reference to 
Lamont’s demonstration of the failure of Espy’s theory, a con- 
dition 1s pointed out which alteis the data of the problem, viz 
the resistance that must be offered to the passage of the pres- 
sure-wave through the extrenely cold and highly attenuated 
atmospheric strata, whose existence 1s proved by the phenomena 
of Iummmous meteors 

With respect to the evening maximum of plessure, it 1s pomnted 
ont that very geneially, and especially in India, and also at 
Melbourne, there 1s a strongly-marked minimum ın the diurnal 
variation of cloud between sunset and midnight, which, on an 
average, as at Allahabad and Melbouine, coincides with the 
evening maximum of the barometer A similai coincident 
minimum, even moie strongly marked, characterizes the diurnal 
variation of the rainfall at Calcu'ta and Batavia in their respect- 
lve 1ainy seasons In the author’s opinion these facts seem to 
point to a compress‘on and dynamic heating of the cloud- 
forming strata, and he points to the existence of a small irregu- 
Jaiity in the diurnal temperature curves of Prague, Calcutta, and 
Batavia, which may p »ssibly be due to such action I. is further 
1emarked that the evening maximum about coincides with the 
tıme when the evening fall of temperature, afier a 1apid reduction 
between 6 or 7 and 10 pm, becomes neaily uniform in rate, 
and it 1s suggested that the former may possibly be determined 
by the check of the rate of collapse of ‘the cooling atmosphere 
But it 1s observed that both the mo-ning and evening waves of 
pressure probably involve other elements than the forced waves, 
and are ın part rhythmic repetitions of previous waves 


Geological Society, Apul 23 —W T Blanford, FRS, 
President, ın the chair —The followmg communications were 
1ead —Report on the 1ecent work of the Geolog cal Survey in, 
tie Noith- West Highlands of S-otland, based on the field-notes 
and maps of Messrs Peach, Horne, Gunn, Clough, Hinxman, 
and Cadell Communicated by Dr A Getkie At the ontset 
a 1ev1lew was given of the researches of othe: observers, ın so 
far as they forestalled the conclusions to which the Geological 
Survey had been led Reference was made to the observations 
of Macculloch, Hay Cunningham, C W Peach, and Salter, 
to the prolonged contioversy between Sir Roderick Murchison 
and Piof Nicol, to the contributions of Hicks, Bonney, 
Hudleston, Callaway, Lapworth, Teall, and othes It was 
shown that Nicol was undoubtedly right ın maintaining that 
there was no confo1mable sequence from the fossilifurous quartzites 
an l limestones into the eastern schists It was also pointed out 
thf&t the conclusions of Prof Lapworth 1egarding the natwe and 
ongin of the eastern schists involve an impoitant depaiture fiom 
Nico"s position, and aie practically identical with those obtained 
independently by the Geological Survey The results of the 
1ecent survey work among the Archaan 12cks may be thus 
summaiized (1) the eruption of a senes of igneous 10cks of a 
basic type in which pezmatites were forned , (2) the develop 
ment of 1ude foliation in these masses, probably by mechanical 
movement, and their ai:angement in gentle an'ichfes and syn- 
clines, the axes of which generally run N E and S W > (3) 
the injection of igneous mateuials, mainly in the foim of dykes, 
into the ouginal gneisses, composed of (a) basilt rocks, (4) peri- 
dotites and palzeopicrites, (c) mic:ocline-mica 1ocks, (d) granites , 
(4) the occurrence of mechanical movements giving rise to dis- 
ruption lines trendmg N W and SE, E and W.NE and 
S W , (5) the effects of these movements on the dykes were to 
change the basalt-rochs into diorites and hornblende-schists, the 
perilotites and palzeopterites into talcose schists, the miciocline- 
m.ca 10cks into mica schists, and the gianites into granitoid 
gneiss , (6) the effects on the gneiss resulted in the formation of 
shaip folds trending generally N W and SE , the partial or 
complete reconstruction of the oignal gneiss along the old 
foliation-planes, and finally the development of newer schist- 
osity more or less parallel with the prominent disruption-lines 
Theie 1s an overwhelming amount of evidence to piove that all 
these various changes had been superinduced im the Archean 
rocks ın pre-Cambrian time + After reviewing the facts bearing 
on the denudatfon of the Archean land surface, the oider of 
succession and thickness of the Cambuian strata were given, from 
which it 1s apparent that the deposits gradually increase in thick- 
ness as we pass southwards from Durness to Loch Bioom 
Prior to the deposition of the Silunan sediments the Camb: lan 
strata were folded and extensively denuded By these means 
va 1ous Cambrian outliers were formed far to the east of the 
present limits of the formation The order of succession of the 
S luran ‘strata along the line of complicated structme from 
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Erıboll to Ullapool was descitbed, reference bemg made to the 
futher subdivision of the ‘‘ Pipe-rock” and the Ghiudaidh 
Limestones (Gioup I of Durness section) None of the richly 
fossilife.ous zones of Durness ıs met with along this line, as 
they occupy higher ho1izons An exammation of the fossils 
recently oblained by the Geological Survey fiom the Durness 
Limestones confirms Salter’s conclusions that they aie distinctly 
of an American type, the Sutheiland quartzites and limestones 
being repiesented by the Potsdam Sandstones and Calciferous 
Sand Group of Noith America, After the deposition of the 
limestones, the Cambrian and Silurian strata were pierced by 
igneous 10chs, mainly in the form of sheets, producing important 
alterations ın the sedimentary deposits by contact-metamorphism, 
the quaitzites becoming ciystalline, and the limestones being 
conveited into marble When this outbuist ¢ f volcanic activny 
had ceased, te1estrial displacements ensued on a stupendous 
scale By means of powerful thrusts the Silurian strata weie 
piled on each other, and huge slices of the old Archean plat- 
torm, with the Cambrian and Silurian strata 1esting on it, were 
driven westwards for miles With the view of illustiating the 
extiaoidinary complications produced by these movements, 2 
series of horizontal sections was desciitbed, diawn across the line 
between E1iboll and Ullapool The evidence relating to 1egional 
metamoiphism was next ieferred to, fiom which it 1s obvious 
that with each successive maximum thrust there 1s a progressive 
amount of alteration in the displaced masses, as the observe: 
passes eastwards to the higher thrust-planes Eventually the 
Archean gneiss ıs so deformed that the pe Cambrian foliation 
disappears and ıs replaced by new divisional planes , the Cam- 
buan guts and shales we converted into schists, the Silurian 
quaitzites into quaitz-schists , the Inmestones become crystalline , 
the sheets of mntiusive felsite, dionte, and gianitoid 10ck pass 
into se1icite schist, hornblende schist, and augen-gneiss respect- 
ively These 1esearches fuinish a vast amount of evidence in 
support of the theory that 1egional metamoi phism 1s due to the 
dynamical and chemical effects of mechanical movement acting 
on ciystalline and clastic 1ochs It ıs also c'eaı that regional 
metamorphism need not be confined to any paiticula: geological 
period, because inthe N W Highlands, both in pre Cambrian 
time and after the deposition of the Durness Limestone (Lower 
Silurian), crystalline schists and grens were pioduced on a 
magnificent scale After the reading of this Report, the Survey 
was congiatulated on its work by the President, Prof Lapworth, 
Prof Judd, and other speakers —On the horizontal mo,ements 
of 1ocks, and the re ation of these movements to the formation 
of dykes and faults, and to denudation and the thickening of 
strata, by Mr William Barlow —Notes on a 1ecent discovery of 
Stgmaiit ficords at Clayton, Yorkshue, by Mr Samuel A 

Adamson 


Zoological Society, Apul 30 —Fifty-ninth Anniveisary 
Meeting — Prof Flower, F R S , President, in the chair —After 
the Auditors’ Report had been read, and some other preliminary 
business hal been transacted, the Report of the Council on the 
proceedings of the Society during the year 1887 was 1ead by Mi, 
P L Sclater, F R S , the Secretary of the Society It stated that 
the numbei of Fellows on January 1, 1888, was 3°04, showing 
a deciease of 42 as compaied with the corresponding penod in 
1887 A large numbei of valuct le commun:cations 1ecetved at 
the usual scientific meetings held during the session of 1887 had 
been published in the annual volume of Proceedings, which 
contained 730 pages, illustiated by 55 plates Besides this, one 
pait of the twelfth volume, viz Part C, of the Society’s quarto 
Transactions, illustrated by seven plates, had been issued, and 
several other pats of Transactions were in a forward state 
The volume of the Zoological Record fo. 1€86 had been sent 
out in the month of January of this year to about 140 sub- 
scribeis The new edition of the Libiaiy Catalogue, spoken of 
in the last Annual Report as ready for issue had been published 
last summe: Two impoitant additions had been made to the 
buildings in the Society’s Gardens during the past year The 
fist of these, the solves’ and foxes’ dens, which were commenced 
in 1886, had been erected by the Society’s staff, under the super- 
vision of Mr Trollope, by whom the plans were diawn, and 
completed in Novembei last The second addition was a new 
aviary fo. flying buds which had been erected on the water- 
fowls’ lawn, opposite the eastein aviary This aviary 1s 105 feet 
long, 62 feet bioad, and 27 feet high in the centre of the 1oof, 
which 1s foi med of galvanized wne The visitors to the Society’s 
Gardens during the year 1887 had been altogether 562,898 , 
the coiresponding number in 1886 was 639,674 Mı F E 
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Beddaid, Piosector lo the Society, had been appointed 
Davis Lectwer for the present year, and had commenced a 
course of ten lectures on ‘‘ Reptiles, living and extinct ” These 
lectures weie a continuation ofa seres given last year in con- 
nection with the Lordon Society for tre Extension of University 
Teaching The number of animals in the Sociely’s collection 
on the 31st of Cecember last was 2525, of which 735 were 
mammals, 1331 buds, and 459 1epules Amongst the additicns 
made during the pas: year, 13 were s} ecially commented upon as 
of iemarhable interest, and ın most cases 1epiesenting species 
new to the Soc.ety’s collection About 29 species of mammals, 
21 of birds, and 3 of 1eptiles, had bred in the Society’s Gardens 
dung the summe: of 1887 The Report concluded with a long 
hist of tl e donors and their various donations to the Menage e 
during the past yea: —A vote of thanks to the Council for then 
Repuit was then moved by Dr David Sharp, seconded by M3 
Robert McLachlan, and carried unanimously —The Repoit 
haxing been adopted, the meeting proceeded to elect the new 
Members of Council and the Officers for tle ensuing year The 
usual ballot having ecn taken, ıt was announced that Dr John 
Andeison, FRS, F Du Cane: Godman, F RS, John W 
Hulke, F R S, Osber. Salvin, F RS, and Loid Walsingham, 
FRS had been e.ccted into the Council in place of tl e retiring 
members, and that Piof Flower, CB, F RS, had been 1e- 
elected Piesident, Mr Charles Diummond, Treasure), and D: 
Philip Lutley Sclatey, F RS, Secretary to the Society, for the 
ensuing yea. —The meeting te:rmirated with the usual vote 
ofthanks to the Chanman, proposed by Loid Arthur Russell, 
seconded by Piof G B Howes, anc cairied unanimously 


Munera‘ogical Society, May 8—Piof Bonney, FRS, 
Treasurer, in the chan —The following papeis were read — 
Notes on some minerals fiom the Lizard, by Mr J J UW Teall 
—Contributions to he study of pytaigyiite ard piousute, with 
analyses by Mr G T Pno, by Mi H A Miers —On Girish 
dufrenite, by Piof E Kinch —On a peculiai vaniety of horn- 
blende fiom Mynydd Mawi, Cainarvonshne, on a piciite fiom 
the Chche: Tor Distuct, by Piof T G Bonney, F RS 
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Academy of Scierces, May 7 —M Jenssen, President, 1m 
the chan —Note on tle introduction of tle element of mean 
averages in the inte: pretation of the results of statistical retune, 
by M J Bertrand à demonstration 1s offered of the follewing 
theoieme Whatever be the number of wns thallot boxes end 
the like) and the: composition, the law of disciepancies 1s the 
same for a single wn of given compcsition , but this win will nct 
yield the dered mean average Hence in oder to compaie 
the iesults of statistical returns with those of anstiact calculat on 
two different wns must be assumed, the mean results being 
assimilated to the diawings made fiom the first, and the dis- 
crepancies to the results yielded by the second —New theory of 
the equatorial coudé (continued), by MM Iœwy and Pu seus 
In this paper an eaplanation 1s given of the special processes 
apphcable to the equ atoial 1egion, ard of the physical metl ods 
employed to estimate the flexion of the axes Ina final paper 
the results will fe given which have alieady been obtained in 
the application of "his theory to the equatorial coudé of the Pai s 
Observatory — On the convergence of a continuous algebra c 
fraction, by M Halphen Three years ago the author com- 
municated to the Academy the results of his 1eseaiches conceit ~ 
ing continuous factions, which serve to develop the square 101 t 
of a polyiome of the thnd degree In the present paper le 
extends his investigations to the case of a continuous fiaction 
/F(y) — Va) 

-x : 
where F indicates a polşncme of the fowth or of the thud 
degree —On M Massiew’s characteristic functions in their o- 
dynamics, by M H Le Chitehe: It 1s shown that these 
functions may be presented under a form somewhat differcnt 
fiom that which they are usually made to assume, but which s 
more convenient for practical purposes — On the vanation of the 
specific beat of quartz with the tempeiature, by M Pionchor, 
From the expe: ments the results of which are hae tabulated 
it appears that ficm about 400° to 1200° C the specific heat of 
quartz ıs constant a’ d equal to o 305 Tl us the increase in the 
specific heat of this mimetal 1s entnely confined to the mte. v. 1 
betw@en o° and 400° C , aresult whch presents several points 
of interest in connection with M Joubeit’s researches onghe opu- 
cal piopeities of the same substence — On tne theory of d:amag- 
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netism, by M R Blondlot The author’s experiments tend com- 
pletely to confirm M Ed Becquerel’s views regardıng the mutual 
relations of paramagnetic and diamagnetic bodies It 1s shown 
that these views are in no way affected by Tyndall’s experiment, 
which fails to prove the existence of diamagnetic polarity, and 
which ıs perfectly explicable by Becquerel’s theory —On the 
electric phenomena produced by the ultra-violet rays, by M 
Auguste Right In connection with M Stoletow’s recent com- 
munication on this subject, the author points out that several 
of the results here given were previously announced by him in 
a note presented to the Academy dei Lince: on March 4, and 
printed at the time —On the acid phosphites of the alkaline 
metals, by M L Amat To the acid phosphite of ammonia 
(PO,;HO)NH,O,HO, previously prepared by him, the author 
here adds the corresponding salts of potassa and soda 
{PO;HO)KO,HO and (PO;HO)NaO, HO, and explains their 
method of preparation —On the crystalline form of the tri- 
thionate of soda, by M A Villers The author has succeeded 
in obtaining crystals of this substance, the measurements of 
which are here given —On terpinol, by MM G Bouchardat 
and R Voy It 1s shown that certain derivatives of the tere- 
Lenthenes generally supposed to be identical with List’s terpinol 
are really of different composition, although presenting some 
marked analogies with that substance —M G Demeny de- 
scribes a number of instruments which he has devised for the 
purpose of accurately determining the exterior form of the 
thorax, the extent of the respiratory movements, the profiles 
and sections of the trunk, and the volume of air inhaled and 
exhaled The last-mentioned ıs described as a self-registering 
“spirometer ” 
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Physical Society, Aprıl 20—Prof du Bois-Reymond, 
President, ın the chair —Prof Vogel communicated the results 
of his researches on the spectrum of carbon In recent times 
the spectra of all the carbon compounds have been recognized 
as being those due to carbon itself, the sole exception being in 
the case of cyanogen, whose spectrum was considered to be that 
of the compound, not of carbon itself The speaker had 
therefrom mvestigated the spectrum of cyanogen, with the help 
of photography He obtamed a spectrum which was marked, 
from the red to the ultra-violet, by very characteristic lines 
The spectrum of a Bunsen burner was next photographed, and it 
was found that its first three Imes coincide in all respects with 
those of the spectrum of cyanogen , ın addition a serits of lines 
lying between the above and also in the blue were found to be 
identical in both spectra On the other hand, the two bands in 
the blue and ultra-violet were absent m the spectrum of the 
compounds of carbon and hydrogen, being replaced by a series 
of very characteristic double lines Prof Vogel next photo- 
graphed the spectrum of carbonic oxide, and found that its more 
highly refracted portion corresponded completely with that of 
cyanogen The bands in the blue and ultra-violet were 
particularly well marked, whereas the less highly refracted half 
of this spectrum did not coriespond with that of cyanogen 
Finally, the ght emitted by the electric arc was photographed, 
and its spectrum resembled ın all respects that of cyanogen 
The speaker drew the conclusion from these observations that 
in all four cases he was really dealing with the spectrum of 
carbon The differences in the several spectra are not dependent 
upon differences of temperature, inasmuch as the temperature of 
a Bunsen flame is higher than that of cyanogen, and notwith- 
standing this the latter gave a more highly developed and 
complicated spectrum The speaker was much more inclined to 
assume the existence of modifications of caibon, of which one 
yields its spectrum in the Bunsen flame, the other in the flame 
of carbon monoxide, the two spectra being met with united in 
those of cyanogen and the electric arc respectively In photo- 
graphs of the solar spectrum, the dark background on which 
the line G ıs conspicuous shows such a marked cotrespondence 
with narrow bands ın all the above four spectra that the 
existence of carbon in the sun must necessarily be assumed — 
Prof Vogel then spoke on colour-perceptions, which he explained 
by means of experiments It 1s well known that when a colour- 
chart 1s seen ilummated by the light of a sodium flame it 
appears colourless the yellow appears to be pure white, and the 
other colours appear gray, graduating into black This result 1s 
not observed with other monochromatic light, such as hat of 
thallrm@ or strontium The speaker was, however, able to produce 
the same result by means of colomed glasses, whether 1ed, gieen, 
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or blue, those colours always appeared to be white or very bright 
which most strongly reflected the hght with which the colour- 
chart was illuminated, all the other colours appearing to be either 
gray or black When a second monochromatic light was added 
to a previous one, such as blue to a yellow light, then definite 
colour-sensations were observed, which imcreased in number 
when a third source of monochromatic light was superadded to 
the other two Prof Vogel laid great stiess on the perception 
of white by monochromatic illumination of a uniformly coloured 
field of view He was not prepared to give any explanation of 
the phenomena, but simply to brng them to notice, with the 
intention of investigating them further. 
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THE POLYTECHNIC INSTITUTE 


VERY middle-aged inhabitant of the British Islands 
must recall more than one occasion when the mind 

of our country has been strongly stirred on the questron 
of national defence The adverse evidence of an expert, 
a rousing article in a newspaper, has often awakened 
general anxiety of more or less continuance, and followed 
by more or less adequate results But it 1s far more 
difficult to awaken any widespread concern on behalf of 
those great abiding national interests which it 1s our 
charge and heritage to defend And yet there are signs 
of no uncertainty which must to all thoughtful and 
instructed minds, from many directions, suggest the 
question whether that industrial leadership which has 
hitherto made our small and crowded country the 
world’s workshop, and almost the world’s mart, 1s 
not slipping from us This is a question not of 
more or less wealth or luxury, but of very livelihood to 
the masses of the people under the special conditions of 
our national existence If work ceases to come to a 
workshop, there is nothing for ıt but prompt dispersal of 
the workmen All authorities seem agreed that the popu- 
lation of five or sıx millions mhabiting England and 
Wales in the time of Queen Elizabeth represents pretty 
nearly what their areas can sustain as agricultural, self- 
supporting countries But the population of England and 
Wales alone was shown by the census of 1881 to have 
reached neatly twenty-six millions So that seven years 
ago there was in the southern half of Great Britain an 
eacess of twenty millions above what the country 
could reasonably support, except as a community of 
artificers and traders, and general canuers, by 1m- 
port and export, of the world’s meichandise It 
needs only a glance into past history to see that this, 
while an enviable position for a nation while prosperity 


lasts, ıs practical extinction when the channels of com- 


merce are turned, or lost advantages have transferred pro 

duction to gew centres Macaulay’s fancy picture of the 
New Zealander sketching the ruins of St Paul’s from the 
broken arches of London Bridge seems of very little con- 
cern to the present citizen, whose ears are deafened with 
the ceaseless roar and traffic of the streets And yet pre- 
cisely that doom of silence and decay has befallen many 
a proud mother-city of which now “even the ruins have 
petished” It would far exceed present hmuits to show in 
detail how many articles of om own immemonal pio- 
duction we ourselves now laigely import, because 
the foreign workman produces them better, or produces 
them at less cost The evidence will be fresh in the 
recollection of the readers of this journal Neither 
can they fail to recall with what persistence we have 
pointed out the ıemedy There is but one real remedy 

the better training of the workman, and—if we may 
be allowed to say it—of his employer too Everyone 
who, without prejudice, has opportunity to watch a fair 
specimen of the British workman at his work must admit 
that the raw matezial 1s as good as ever ıt was, that in the 
quantity and quahty of the work he can turn out m a 
given time, few of any nationality can equal, and none 
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surpass hm But im the tramıng he receives, and m the 
opportunities of his 1eceiving it, there 1s much left to be 
desired And, meantime, there is not only the grave 
fear, but, in many branches of industry, the accom- 
plished fact, that other nations may and do outstrip 
us in the race 

Perhaps there ıs some belated merit ın seeing that 
now, but all honour to those who, with heart and 
means to labour towards the better training of our 
artisans, devoted themselves to the endeavour when the 
need for it was Jess comparatively obvious Honour 
especially to one man, Mr Quintin Hogg, who, close upon 
a quarter of a century ago, at an age when most young 
men are concentrating their best energies on cricket, or 
football, or lawn tennis {all good things in their way), 
made it his hfe’s task to raise the skilled workman of 
London, and furnish him more fully for his labour, for his 
own sake and for ours Probably most of our readers know 
how that small enterpiise has become a great one indeed, 
with the old Polytechnic for its present home and centre, 
and with a fuller vanety of classes and branches, and 
with a greater comprehensiveness of scheme, than we 
can now attempt to describe But all has hitherto 
rested on the shoulders, and heen sustained by the 
purse, of Mr Hogg himself, who, during the past six 
years, has spent, speaking broadly, some £100,000 in 
establishing and sustaining these admirable schools But 
the time has now come when so great a burden, for the 
work’s sake as well as for his own, should no longer 
depend upon the means and life of & single man, and 
there ıs now an opportunity of securing for the Institute 
something like an adequate endowment The Charty 
Commissioners have offered to endow it with £2500 per 
annum on condition that the public find £35,000 as a 
supplementary fand £18,000 have already been promised 
by the personal friends of the founder, but £17,000 still 
remain to be raised—a large sum no doubt, but a small 
one compared to our still unrivalled resources, and the 
national value of the Institute, not only for its own 1m- 
mediate results, but as a model for simular efforts m all 
the great centres of our industry Those who believe in 
science—that 1s, ın faithfully accurate and exact know- 
ledge—as the only sure basis for any national prospelity 
that is to bear the stress of the fierce competition of our 
times, are earnestly invited to make themselves ac- 
quainted with the work of the Institute, and to con- 
tribute to its funds jEighty-one thousand members 
and students have jomed since ıt was moved to the Poly- 
technic, 309 Regent Street, in 1882 All donations or 
subsciiptions will be thankfully received there, or by Mi 
Quintin Hogg, 3 Cavendish Square, W 





THE GEOGRAPHICAL DISTRIBUTION OF 
THE FAMILY CHARADRIIDE. 


The Geographical Distribution of the Family Chara- 
drude, or the Plovers, Sandpipers, Snipes, and ther 
Altes By Hemy Seebohm (London H Sotheran 
and Co, 1888) 


HIS 1s a handsome volume of more than 500 pages, 

nd it 1s illustiated by twenty-one coloured plates, 

drawn in Mr Keuleman’s best style Mr Seebolgn has 

eschewed giving much gnformation as to the habits of 
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these families of wading buds, and has made a special 
point of the geographical distribution, a branch of the 
subject which cannot fail to attract the interest of every 
true naturahst The introductory chapters treat of (1) 
the “ Classification,” and (2) the “ Evolution” of Birds 
Chapter III details the author’s views on the “ Differ- 
entiation of Species,” and Chapter IV deals with the 
“ Glacial Epoch” Chapters V to IX ate devoted to the 
migration of birds, and end with a scheme of classifi- 
cation of the Chazadrzzde, Here aie, in fact, enunciated 
clearly all the articles of the Seebohm faith ! 

Evolutionists will probably join issue with Mr Seebohm 
on many of his conclusions, and geologists may have 
something to say as to the possibility of glacial epochs 
causing all that the autho: claims for them, but ornitho- 
logists are scarcely likely to accept all his conclusions at 
once If we are to believe Mı Seebohm, there 1s very 
httle progress being made in ornithological work in the 
Old World, his sympathies being evidently more with the 
American school of ormthologists, fo. whose method of 
nomenclature he has great respect Thenon-adoption of 
trinomial principles Mr Seebohm attributes to the “ con- 
servative views of Buitish ornithologists,” though he is 
mindful to add “It 1s, howevei, only fair to remember 
that much allowance must be made for the narrow, 
because insular, views of Buitish ornithologists” Shade 
of Daiwin! The author has singled out the present writer 
as one of those who seem to have had “no definite idea of 
what they meant by a sub-species ’, but we may assure 
Mr Seebohm that tn 1874 we did zot use the term of 
Gyps htspanzolensis as a sub-species of G fulvus “in an 
absolutely arbitrary manner,” and we did not expect to 
find our nomenclature discussed unde: the heading of a 
“vague use of trinomials” Oui object was to 1ecognize 
evident facts, but at the same time to retain aebinomial 
form of name for every bnd, and the uncertainty which 
still surrounds the American method of trinomial names 
has not yet encouraged us to abandon the simple: and 
decidedly less clumsy way of expression Surely Mr 
Seebohm himself must admit that to have to speak of an 
Oyster-catche: as Hematopus niger ater (p 311) 1s not an 
advantage, and this 1s only one 1esult of pushing trinomial 
nomenclature to its extreme There are not wanting 
signs that the advocates of the system are beginning to 
groan under the weight of the buiden they have placed 
on their own shouldeis , and when the inevitable 1eturn to 
the old simple path of binomial nomenclature takes place, 
the only rangıble result will have been to have weighted 
the already frightful list of ornithological synonyms with 
an additional number of long names Even Mr Seebohm 
tries to modify the task of quotation of books by semplify- 
Ing some titles, as, for instance, when he speaks of 
“ Coues and Co, Check-List” (p 427), as if the authors 
of the admirable AO U “ Check-List of North American 
Birds” had formed themselves into a Limited Liability 
Company for the manufacture of trinomuals 

Another point on which Mr Scebohm may fairly be 
called to task ıs for the number of new names which 
his book propounds On the back of the title-page he 
quotes wise saws from the wiitings of John Ray (1878), 
A R Wallace (1876), and Henry Seebohm (1883, con- 
cernir the necessity of having simple names for birds, 
and those generally understandasl of the people Here 


——— SSeS 


are his own words —*I have adopted a scheme which 
appears to me to be the most practical method of any 
which have been suggested It may not satisfy the re- 
quirements of poetical justice , but it ıs at least consistent 
with common-sense I adopt the name which has been 
most used by previous writers It is not necessary for me 
to encumber my nomenclature with a third name, either 
to denote the species to which it refers, 01 to flatter the 
vanity of the autho1 who desciibed it all my names are 
auctorum plurimorum” Either our author had forgotten 
that ne had nailed this flag to the mast when he began the 
present book, o1 the svstem of auctorum plurimorum does 
not suit the Charadrizd@, fo. the next student of these 
birds will find that for the 235 species enumerated by M1 

Seebohm, he 1s responsible for giving to sixty-five of 
them names not previously in vogue , and the number 
would have been greater, had not Schlegel worked 
somewhat on the same line of ideas, while many of the 
tiinomial combinations had been anticipated by ‘‘ Coues 
and Co” 

The book 1s profusely illustrated by woodcuts, showing 
the specific characters of the different species, and these 
will be invaluable to the student of these difficult birds 
In fact, no work has eve: been so remarkably treated in 
this respect, and it will be the book of 1efe1ence for the, 
Charadriude fo. many yeais to come The “ Keys to the 
Species ” are also excellent, and Mı Seebohm deserves 
every ciedit fo. having given us such a complete arrange- 
ment of some of the most tnesome of all the buds which 
it falls to the lot of the ornithologist to determine Every 
naturalist who works out his facts as completely as the 
author has done ıs permitted to account fo: them by any 
theory which seems to him good, and Mı Seebohm’s 
arguments as to the ongin of the species and their dist11- 
bution ate not only examples of clever writing, but are 
plausible enough if once the absolute certainty of the 
Charadrid@ having been driven fiom the Polar Basin by 
successive glacial epochs 1s conceded Many ornitho- 
logists, however, will think that he carries his theory a 
httle too fai, as, for instance, when he places the Avocets 
and Stilts in one genus, Azmantopus How they ongin- 
ally came fiom the north, were split up in bards, became 
some of them “semi-Stilts” and “semi-Avocets” , how 
tney thought nothing of emigrating (cause not hinted 
at) fiom the New World across the Atlantic to the Canary 
Islands and Spain, o1 fiom the Chilian sub-region acioss 
the Pacific to New Zealand and Austialia—these and 
many other interesting theories of distiibution will reward 
the student of Mr Seebohm’s book Most ornithologists 
will be more giateful for small mercies than Mr Seebohm 
1s, and thank Dame Nature for having given them charac- 
ters whereby ın a few lines a genus can be written down 
Take, for instance, the members of the genus Zsaczs, 
which Mr Seebohm unites to Geazcnemus, and yet his 
woodcuts show that the former genus has an enormous bill, 
longer than the head itself—surely a genuine character of 
importance ‘Then, again, Aza hynchus, with its asym- 
metrical bill—confined to New Zealand—need not be 
united to Charadrzus,—and so on With his theory of 
distiibution strong ın his mind, the Avocets, with up-turned 
bill, are united to the Stilts, with their straight bill, because 
Mr Seebohm has no doubts as to their common origin 
in the distant past, but looking at the present almost 
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identical distribution of Afzmantopus melanopterus and 
Recurvirostra avocetta, H mevicanus and R americana, 
it would seem as if they had long ago been separated as 
distinct generic forms, as they would have no business 
to occupy the same areas, 1f Mr Seebohm’s theory were 
true Is ıt not possible that they were developed as 
Avocets and Stilts in very remote times, and that similai 
causes have diiven them to occupy the same areas of 
distribution? And may not both have had a southern 
instead of a northern o1gin? Thus Cladorhynchus in 
Australa, Hzmantopus andinus m the Andes (apparently, 
from Mr Seebohm’s illustration, belonging to a distinct 
genus), and the various species of Stilts in Australia, New 
Zealand, and Brazil, would remain as isolated species of 
a former stock, which probably inhabited a continuous 
area in the South Atlantic and South Pacific Oceans 
Where circumstances were favorable to their stay, some 
may not have migrated northwards, and the differences 
in some of the southern species could be accounted for 
by their subsequent isolation, rather than by their incon- 
sequent flight from Chili to New Zealand, as Mr Seebohm 
supposes 

Besides the woodcuts of heads, tails, &c, and other 
specific characters, the present volume ıs crowded with 
woodcut illustrations by Mr John Millais, Mr Lodge, 
and Mr Holding They are mostly extremely well done, 
but Mr Millais seems a little inclined to fashion his Waders 
on the model of a peg-top 

R BOWDLER SHARPE 


THE MINERALS OF NEW SOUTH WALES 


The Minerals of New South Wales, &¢ By A Liver- 
sidge,y MA, FRS, Professor of Chemistiy and 
Mineralogy in the University of Sydney (London 
Trubner and Co, Ludgate Hill, 1888 ) 


T was a very happy thought of Prof Liversidge to 
celebiate the centenary of the foundation of the 
colony of New South Wales by the publication of this 
handsome ənd compiehensive volume Giving, as ıt 
does, a very clear account of what 1s known of the mineral 
resources of the oldest of the Australian colonies, it 
brings clearly before the mind of the reader how much 
has already been accomplished in developing the subter- 
ranean resources of an impoitant part of the British 
Empne, and how laige is the promise for the future 
The term “mineral,” we may mention, ıs not employed 
in this work ın its narrower scientific sense, coals and 
oil-shales, and even mumeral waters, receiving a due 
amount of notice in it 
The basis of the piesent work 1s found in a paper pub- 
lished by the author ın the Transactions of the Royal 
Society of New South Wales, ın 1874, ofe which memoir 
a second edition was published by the Mining Depart- 
ment of the colony in 1882 Prof Liveisitlge has added 
very laigely to his o1ginal memoir, and the numerous 
analyses of minerals and rocks, made by himself, Mı W 
J Dixon, FIC, and the Government Analyst of the 
Mining Department, greatly increase the value of the 
book Owing to the absence of the autho: from the 
colony dung the past year, the work has been printed 
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and issued ın this country , but, as a pioof of the manner 
in which the book has been brought fully up to date, 
we may note the statement, on p 185, of the dis- 
covery, by Mi T W Edgzwoith David, of the Geological 
Survey of New South Wales, of the sparsely distributed 
mineral Jeucite in the Austialian colony, the fact having 
only been announced to the Muiseralogical Society so 
recently as Octobei ın last year 

A considerable amount of space is naturally devoted 
to discussions concerning the occurence of the piecious 
metals—the account of gold occupying 34 pages, and that 
of silver 13 pages The interesting series of assays of 
New South Wales gold, and an account of the chief 
nuggets found in the colony, are of much interest In 
connection with this subject, we have in the work before 
us a very clear and concise, but very carefully drawn up, 
statement concerning the often-disputed question of the 
original discoverer of goldin Australia The author states 
his facts and sources of info1mation, taking great care to 
give reference; in all cases, and those interested ın the 
question will have httle difficulty in arııvıng at a decision 
as to the relative merits of the claims which have been 
put forward on behalf of Count Strzelecki, the Rev W 
B Clarke, Sir Roderick Murchison, and other less known 
individuals, to whom the discovery has been ascribed 
One of the most inteiesting and instructive among the 
many tabular statements in this work 1s that which in- 
dicates the number of minerals which have yielded, on 
assay, larger o1 smalle: quantities of gold and silver 
This table seems to indicate that, even’'should the alluvial 
washings and quartz-reefs be exhausted of the auriferous 
contents, there still 1emain in Australa many available 
and yery valuable sources of the precious metals 

Still moe important in its bearing on the future wel- 
fare of the colony is the account of the common metallic 
ores, and of the coal, ligmite, and oul-shale deposits 
There ate few, 1f any of the metals ased in the arts, of 
which abundant sources of supply are not found within 
the limits of the colony The coal-fields aie said to cover 
about one-half the area of those of Gieat Britain, and 
numerous analyses and othe: details enable us to judge 
of the quality of the fuels which they yield In the dis 
cussion of this important question, Prof Liversidge’s gieat 
knowledge and experience as a chemist invest his opinions 
with the highest value 

Although the book ıs not a technical mineralogical 
treatise alone, minetalogists will find very careful desciip- 
tions of all the minerals, including the gem stones, which 
have been found withm the colony Their study of the 
subject will be much facilitated by the laige colomed 
map which forms a frontispiece to the volume r 

In concluding this notice we cannot but congratulate 
the author upon the enteipiise and energy which have 
enabled him to prepaie such a tieatise as the present 
one The objects aimed at in such books as Zepharovic’s 
“ Mineralogisches Lexicon fui das Kaiserthum Oester- 
reich ” may seem at first sight incompatible with those to 
which works lke Mr Albert Wilhams’s “ Minciak Re- 
sources of the United States’ are devoted, but Piof 
Liversidge has shown that this 1s by no means the case, 
and heshas achieved tlc feat in the case of a young and 
rising colony, where the difficulties of the underm@king 
must have been more than usually great The colony, 
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too, 1s to be congratulated on its good fortune in having 
as an occupant of the Chemical Chair in its University, 
one who has shown himself so successful ın attaining 
practical, while not losing sight of the scientific, results 
of his researches 


OUR BOOK SHELF. 


Elementary Chemistry By Wilham S Fuineau, 
FRGS, Science Demonstrator, London School 
Boaid (London Longmans, Green, and Co, 1888 ) 


THE main object of this little work 1s to assist young 
students intending to sit for the chemistry examination of 
the Science and Art Department in the new alternative 
elementary stage. It appears to be, ın fact, anillustrated 
expansion of the detailed syllabus pubhshed bv the 
Department in their Directory 

The want of such a work has possibly been felt by 
many teachers of this “alternative” or “natural” 
chemistry, which appears to be rapidly becoming more and 
more popular with young beginners There 1s something 
tiuly fascinating ın learning these mysteries of common 
things, and, what is still more important, the knowledge 
gained has its practical applications in every-day life 
In order to afford teachers some idea of the methods 
recommended of performing the class experiments them- 
selves, the Department have caused to be placed in the 
western galleries of the South Kensington Museum a 
complete set of apparatus, as simple and inexpensive as 
1s compatible with the object in view, arranged under the 
personal direction of the examiners, to illustrate the 
method of performing each of the experiments indicated 
1n the syllabus It'is to be hoped, therefore, that all who 
are interested in the teaching of the alternative elementary 
stage of chemistry, and who can conveniently do so, will 
avail themselves of this opportunity of comparing the 
experimental methods there recommended with those 
which they themselves have previously adopted. One 
cannot help thinking that many of the methods Mustrated 
by Mr Furneaux are much too complicated, and it 1s to 
be regretted that his book was in the press before the 
completion of the collection in the western galleries, 
which was accomplished about two months ago 

The majority of the theoretical explanations leave little 
to be desired The ideas of the author, however, as to 
the nature of the Bunsen flame appear scarcely to accord 
with more recent investigations, the effect of mixture with 
an inert gas being entirely 01 erlooked AET 


Companion to the Weekly Pioh'em Papers By the Rev 
1888 ) Milne, MA (Loidon Macmillan and Co 
I 


THE title of this work gies no adequate idea of its 
contents It consists of some 340 pages, which, if about 
60 pages be escepted, are devoted entirely to geometry 
Besides the author, seveial other mathematicians are 
contributors, viz Mr R F Davis, Piof Genese, Rev T 
C Simmons, and Mr E M Langley 

The object of the book seems to be to give prominence 
to what 1s here designated ‘ The Modern Geometry of 
the Triangle” This 1s seen to consist of a group of 
pretty theorems which arise fiom a consideration of the 
“ Brocard points” and the “ Lemoine pomt ” of a triangle 
The successive chapters bear the titles, “ Antiparallels, 
Isogonals, and Inverse Points,” “ The Biocard Points and 
Brocard Ellipse,” “The Lemoine Point and Triplicate 
Ratio Circle,” “The Brocard Circle and First Brocard 
Tiangle,” “The Tucker Circles,’ “The Cosine and 
Taylor Circles,” “The Co-S}mmedian and Co-Brocardal 
Triangles,” and “ Miscellaneous Theorems and Cofstruc- 
tions ® They comprise a good and almost complete 
account of the present knowledge of these subjects 


On p 180 there ıs a vésum of the bibliography, 
which has evidently been carefully compiled by the knot 
of enthusiasts in this country who have followed in the 
footsteps of M Lenoine M Brocard, M Vigarié, Prof 
Neuberg, M Catalan,and others To these investigators 
on the Continent most of tne results here given were 
known prio: to 1881 , they were subsequently arrived at 
independently by mathematicians in England who were 
unacquainted with the work already accomplished, ın the 
same field of research, abroad In fact, in the résumé, 
discoveries, and rediscoveries, and rediscoveries of re- 
discoveries succeed one another ın bewildering fashion 
The reasons which have led to the nomenclature in 
certain cases aie difficult to fathom We find, for 
mstance, a circle associated with the name of one mathe- 
matician, when, admittedly, the same circle had been 
examined by a Continental investigator some years 
previously, whose name, if name be necessary, ıt ought 
to bear 

The algebraic portions comprehend sections on 
“Theory of Maximum and Minimum,” “ Theory of 
Elimination,” “ Summation of Series,” “ Binomial Series,” 
and “ Algebraical and Trigonometrical Identities ” 

The book will be chiefly useful to those who take an 
interest in recent triangular geometry , ıt will enable them 
to refer to original sources m Continental mathematical 
publications, and to follow further developments in Enghsh 
magazines They will also find collected here most of 
the leading propositions given in a form which 1s without 
doubt both judicious and attractive 


Elementary Hlydrostatics, with Numerous Examples 
and University Papers By S B Mukerjee, MA 
(Calcutta + Thacker, Spink, and Co , 1888 ) 


THE compter of this handy little work 1s Assistant Pro- 
fessor of Mathematics in the Lahore College, who, hiving 
been, as is the wont of his order, unable to select from 
the nu nerous text-books in existence one which seemed 
fully to meet the wants of his classes, has culled his ele- 
gant extracts from them, and so got what he wanted 
This proceeding is a good one for his pupils, and saves 
them the trouble and expense of purchasing and reading 
many text-books The selection 1s well made, and the 
compiler suitably acknowledges his indebtedness to the 
English wiiters (especially to Dr Besant’s classical work) 
The subjects handled are definitions and first principles, 
density and specific gravity, equiltbrium of fluids, total 
pressures and resultant pressures on immersed surfaces, 
floating bodies, on air and gases, determination of 
specific gravities, and the application of hfdrostatical 
principles in the construction of instruments and ma- 
chines Then follow several papers of problems set in the 
Calcutta University Examinations from 1860 to 1881, and 
the book closes with an appendix of formule to be re- 
membered, and another appendix which gives a short 
history of the growth of the pinciples of hydrostatics, 
taken for the most part from Whewell’s “ History of the 
Inductive Sciences” In the body of the work are given 
numerous illustrative examples, many of which have been 
carefully worked out Putting on one side the manufac- 
ture of the book—and heien, perhaps, Mr Mukerjee 1s 
only more honest in making known his indebtedness than 
miny are in the writing of text-books—we can congiatu- 
late the students on having sach a good work in their 
hands, and can mdorse the favourable opinion expressed 
upon it by Prof T C Lewis, Principal of the College 


Arithmetic for Beginners a School Class-b00h of 
Commercial Arithmetic By the Rev J B Lock, MA 
(London Macmillan and Co, 1888) 

Ir is not necessary to report upon this little book at any 

length It 1s founded upon the author’s larger work, but 

modifications as to arrangement and treatment of some 
of the subjects and as to the examples have been intro- 


| duced Then, with an eye to the requirements of the 
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examination for commercial certificates, a chapter on 
exchange and foreign money has been added (in a worked- 
out example on p 151 there 1s an erior of some pecuniary 
magnitude), and the chapter “On Recuning Decim ds, 
not required by Commercials,” finds a place at the close 
of the text Mr Lock ıs generally so careful in his 
explanations that we are surprised at his omitting all 
reference to brokerage in his account of the transferment 
of stock Numerous examples are given in the text, 
and sıx examination-papeis and answeis to all questions 
complete a capital hand-book 





LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible for opinions 
expressed by hes correspondents Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of NATURE No notice ts taken of anonymous communi- 
cations | 

Weight and Mass 

PROF GREENHILL, ın his letter which appears in NATURE 
of May 17 last (p 54), has azain repeated his views on the use 
of the word wezght le has not, however, replied to the 
criticisms of those who differ: from him (see NATURE, vol xxxvi 
pp 221, 317) 

His opponents wish to know how practical engineers who use 
the word weeght as synonymous with the physicists’ mass, treat 
a problem involving ineitia Prof Gueenhill has not yet 
given us an example of such a problem taken from some modern 
text-book of the practical engineer , nor has he yet given as in 
simple language a definition of weight Prof Guieenhill some 
time ago referred me to Kennedy's ‘‘ Mechanics of Machinery ” 
for such a definition, but I venture to say that there ıs no such 
definition to be found in that standard work 

My own idea 1s as follows Matte: has many propeities— 
mertia, weight (the force with which the earth pulls it), volume, 
&c —and Newton’s great discovery consisted partly in seeing 
clearly that the univeisal property of matter by which it must 
be measured ıs sts zvertea, defined as its capacity for resisting 
change of velocity 

The mass of a body 1s that which can be ascertained by the 
operation of wasszng , such an operation, that 1s, as the follow- 
ing Toa given lump of matter apply some strain or force, and 
observe the acceleration produced in the matter by that for& , 
then ascertain by experiment to how many lumps of matter called 
pounds this same force will communicate an equal acceleration 

The weight of a body 1s that which is ascertained by the 
operation of werghtng To weigh a body it ıs placed on a 
spring balance, and the force of the earth’s attraction 1s ob- 
served by showing the compression of the steel spring of the 
machine g 

It happens, however, that the mass of a body 1s proportional 
to its weight , consequently it 1s sufficient to ascertain whether 
the weights of two masses are equal in order to ascertain that 
then masses are equal The weights of two masses aie ascer- 
tained to be equal by putting them each on one side of a 
balance, and obséiving that the force of the eaith’s attraction 
on each ıs the same Hence the very difficult operation of 
massing as described above ıs replaced by the easy operation of 
weighing 

Prof Greenhill tells us that ‘‘now the invariable unit, the 
mass, 1s measured ın terms of a variable unit ” Is this so? Isit 
not a fact that those who use exclusively the force of the earth’s 
attraction as the measure of matter, rarely if ever have any 
conception of the idea of inertia? When the practical engineer 
has to do with imertia, as in cases of ‘‘ centrifugal force,” he 
works by formule or rule of thumb 

Prof Greenhill’s sentences, ‘‘a force equal to the weight of 
the mass of 10 pound weights,” and ‘‘the wéight of 32 pound 
weights on the Eath is at the suface of Jupiter a force of 71 
pounds’ weight,” are entnely original ° 

I believe he means to express ‘‘ the weight of 10 pounds,” and 
the weight of 32 pounds on the earth 1s a force equal to the 
weight of 71 pounds on the surface of Jupiter 

Caius College, May 21 Jonn B Lock 





Work and Energy. 
WHILE a discussion of the nomenclature of mechanics 1s gomg 
on in NATURE, 1 would venture to sugge‘t that an effort s“ould 
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be made to get rid of the practice of expressing energy in foot- 
pounds or foot-poundals There ate certain quantities of work, 
not of energy To speak of a foot-pound of eneigy 1s quite as 
Incorrect as it would be to speak of a pint of velocity, a yard of 
acceleration, an acie of momentum, o1 a pound of duration 
There is great need of a short name for the unit of 4mo? 
Bardsea, May 21 EDWARD GEOGHEGAN 





On the Reappearance of Pallas’s Sand Grouse 
(Sys haptes paradoxus) in Europe 
T BEG to add the following statements to my communication 
of May 12 concerning Pallas’s sand giouse_m Central Ewope 
(see NATURE, May 17, p 53) — 
April 22, Ceinozitz, Bohemia 
» 26, Porttz, near Leipzig, Saxony 
»» 27, Guttmannsdorf, near Reichenbach, Silesia 
x» 27° nea Hanover 
, 27-28, near Ilermannstadt, Transylvania 
» 29, Maimarosch-Comitate, Hungary 
Last days of Apul Alsofehér-Comitate, Transylvania 
Gebhardsdorf, Silesia 
Brod, Bohemia 
First days of May Tullner-field, nea Vienna 
Moravia 
Hungary 
Enzersdorf, nea Vienna 
Anclam, Pomerania, Prussia 
May 6, Haida, Bohemia 
», 6, Endelstedt, near Hamburg 
» 7? near Schweinitz, Silesia 
» 7, Oederan, Saxony 
» 7,630am, near Oederan, Saxony 
» 8, Wiener Neustadt, Austria 
s» 8? Dalmatia 
» 8? Giossvoigtsberg, Saxony 
», 8?neai Leipzig, Saxony 
s» 8? near Ierrenhut, Sivony P 
» 9, Oederan, Saxony, and nealy every following day 
there 
3) 13, Selb, Saxony 
» 13? Grossvyoigtsberg, Saxony 
s 13, Schluckenau, Bohemia 
» 16,5 pm Oederan, Saxony 
° A B MEYER 
Royal Zoological Museum, Dresden, May 20 


A FARM ın this neighbourhood was visited yesterday by a 
flight of about forty sand-grouse (pin-tailed), They were first 
seen about 6 pm feeding on a ploughed field On rising 
they took a north-westerly course A pair which weie shot by a 
gamekeeper arein my posse sion The presence of these birds 
in our country 1s, I believe, of sufficiently rare occurrence to 
justify me in asking whether they hive been noticed in other 
districts during the last few days F M CAMPBELL 

Rose Hill, Hoddesdon, Heits, May 21 





Tables of Reciprocals 


IN investigating spectral phenomena ıt ıs often necessary to 
convert wave-lengths in frequencies Can any of your corre- 
spondents inform me if there exist in England tables of 1ec1- 
procals, by which this may be done easily and with sufficient 
accuracy ? V A Juus 

Delft, Holland, May 19 


On the Veined Structure of the Mueller Glacier, 
New Zealand 


THE Muelle: Glacie1, in the Mount Cook district, has a total 
length of between six and seven miles, with a breadth of one mile 
in its lower portion Lake most, if not all, of the New Zealand 
glaciers of the first order, the lower mile or two 1s so thickly 
covered with rock debris that the ice can only be seen ın the 
crevasses All through the lower portion of the glacie: the 
veined or ribboned structure is well maiked, runming nearly in 
the direction of the glacier But at the terminal face there are 
two systems of veined structure, with the same strike but crossing 
one anther at angles between 15° and 20° In one system the 
blue bands are small, fiom a half to one inch thick, and»separ- 
ated from each other by þands of white ice, with large air- 


8 


NATURE 


[May 24, 1888 





bubbles, about twice the thickness of the blue bands The blue 
bands are trregulai and sometimes anastomose This system is 
similar to the veined structure found highei up the glacier 

The second system is formed by lage and 1egulaı blue bands 
fiom thiee to six inches broad and fiom two to sia or mote feet 
apart This couse: system ıs only occasionally developer 
‘The finer system forms a well marked synclinal curve on the 
terminal ice cliffs, which are fiom 250 to 3co feet high 

The ice here contams in places numerous angular stones, 
pumcipally of slate, scattered irregularly though it, and these 
flagments always have then broad, or cleaved, surfaces 
parallel to the smaller system of veins These stones have no 
doubt entered the ice though the numerous moulins and 
crevasses which are found higher up the glacie:, but as they aie 
not found in bands noi in pipes, they must have been moved in 
position by the flowing of the ice, consequently they must 
originally have been vauously oriented, and then present 
parallelism to the veins is a decisive pioof that the smalle: 
system is due to pressure at right angles to the stıucture The 
origin of the coarse: system 1s not so clem JI did not notice it 
higher up the glacier, as I ought to have done if it had been an 
older system than the smaller vems While, on the othe: hand, 
1f it is a newe: system the rock fragments would probably have 
been oriented parallel with it instead of with the finer system 

The clear blue ice ıs generally supposed to resist melting 
better than the white ice, and to stand out in ridges, but I 
observed nothing of this on the Mueller Glacter Both kinds of 
ice melt here with about equal rapidity The grooving of the 
ice, by runlets of water, is certainly parallel to the structure 
when that structme ıs vertical or highly inchned, but the 
grooves are formed in several layers of both kinas of ice, and ıt 
seemed to me that the blue ice melted rather more rapidly than 
the white ice I cannot suggest any cause for this difference 
between the ice of the Mueller Glacier and that of the Swiss 
glaciers F. W HUTTON 

Chustchuich, New Zealand, March 22. 


On the Rainfall and Temperature at Victoria Peak, 
Hong Kong 


THE first column of the following table shows the month of 
the yea, the second, the mean iainfall at the Observatory 
(about 100 feet above the sea) from ten yeas’ records, the 
third, the mean of the past four years’ fall, the fougth, same 
for Victoria Peah (about 1800 feet above the sea), the fifth, 
the propoition between the figures in the two preceding 
columns , the sixth, the height of ascent in feet for one 
Fahienheit degree of deciease of temperate (mean of the 
past four yeas) — 





L u II Iv y MI 
January 147 297 4 63 1 56 288 
Febiuary 1 66 2 30 356 155 305 
March 353 341 3 60 1 06 489 

«© Apul 655 7 89 919 1 16 407 
May 9 82 4 86 6 29 I 29 309 
June 1267 1442 1671 116 259 
July 1641 1655 2029 I 23 274 
August 1693 1527 1753 115 289 
September 9 89 798 7 Ol o 88 283 
October 5 06 257 2 06 o 80 281 
November I O4 o 77 119 I 54 267 
December 0 49 097 I 21 125 278 
Year 8552 7996 9327 117 310 


The 1ainfall at the Peak exceeds the record at the Obseiva!o1y 
by about one siath of the whole amount, and this appears to be 
due to the circumstance that the mountain presents an obstacle 
to the wmd from whatever side it blows, in consequence of 
which the an is forced to rise, and being thereby cooled it pre- 
cipitates more moistwe in the form of 1am Even when the air 
1s moderately dry at sea level 1ts temperature may be decreased 
below the dew-pomt ın the course of such a rre “The compaia- 
tively gæat rainfall ın hilly districts must be attrıbuted to this, for 
a hill must of comse exeicise its influence at a distance all round 
Our rainfall would therefore be smaller if there were no hills 
m this neighbourhood But during the months of September 
and October less rain is collected at the upper level This ıs 
explaing® by the circumstance that most of the rain in those 
months ıs due to typhoons, when tke ar is everywhere as- 


cending, even above the open sea , and the defect at the Peak 1s 
most noticeable during the raging of a typhoon The fact that 
less rain ıs measured above must, however, be further mvesti- 
gated It 1s very doubtful whether ıt would not be as well to ex- 
pose the funnels of the gauges 4 feet above the ground, where they 
would not be so much affected by the rain drifting along the 
suiface of the earth in typhoons, as to have them 1 foot above 
the grass, as ıs the case here 

‘The last column of the table proves the great variability of 
the fall of temperature with creasing height It depends 
upon the humidity of the air The astronomical refiaction near 
the horizon must be affected by this, but ıt ıs rather doubtful 
whether the effect should be ascertained by comparing observed 
1efiactions with meteorological registers kept on mountains on 
account of the condensation of moisture which tends to raise 
the temperatwe on the top ofthe hill Butt would appear to be 
tıme that some astronomer studied the refraction ın connection 
with daily weather maps, seeing that the variation of tempera- 
tue with imcieasing height ıs so different in cyclones and 
anticyclones Of course nea: the centie of a cyclone it is 
scarcely possible to make astronomical observations _ Bessel’s 
theory of refraction ıs considered a failuie within 5° of the 
horizon Ivory’s theory might possibly be made to account 
fo. the 1efraction nearly down to the horizon by observing the 
value of the constant f ın connection with the isobars It, on the 
whole, represents the variation of temperature high up in the air 
as est mated by meteorologists W. C DOBERCK 

Hong Kong Observatory, February 11 





Problem by Vincentio Vivian1 


To pierce in an hemispherical dome four windows such that « 
the 1emainder of the surface shall be exactly quadrable It was 
solved by Lerbnitz, J Bernoulli, and otheis Vivian: himself, 
in 1692, published the construction, but without proof Divide 
the base of the dome into quadrants , on the fom iadu as dia- 
meters tiace semi cnicles, one in each quadiant , the fom right 
sem1-cylinders, of which these aie the bases, will pierce the dome 
m the requied windows ‘Lhe following simple proof, for which 
I am substantially indebted to Prof Fiancis W Newman, 
would probably interest many readers of NATURE — 

OXY Z 1s quarter of dome , AB, generator of cylinder meeting 
dome in B, BCD, plane parallel to base Radius of dome = R = 
OX = OB, angle CDB = XOA = 0,DC = DB = OA = R cos 6; 
OR cosBOA=OA=R cos, BOA=0, acEB= R9; 


Z 





acBC=9 Rcos@ Element of surface of window 1s BC AEB} 
= R? cos @ dð, surface of window 1s the integral of this 
fom 9 =0 to 0 = dy __ Integiating by parts, and taking limits, 
surface of window = R? ($r — 1), — the:emaider of the surface 
XYZ 1s R?, which is exactly quadrable QED 

Co: The quadable part of the quarter dome 1s equal to the 
surface of the semi-cylinde: which 1s withm the dome Fon, if 
AB =z, and arc XA =s = R9, element of surface of the 
cylnderis z ds=R? smo dð, the entue surface within 
the dome 1s the integral of this from 6 = o to 9 = år, viz R? 

A general discussion of Viviam’s problem may be seen in 
Lacroix, “Traté du Calcul Differentiel et du Calcul Intégral,’* 
tome pp 219-22 EDWARD GEOGHEGAN 

Bardsea, May 2 





GGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 
BODIES} gs 


ON THE CAUSE OF. 
BODIES. 


IL GENERAL 


I propose now to consider this question: of variability 
vat somewhat greater length, but only that part of it which 
touches non-condensed swarms; Ze. I shall for the pre- 
sent leave the phenomena-of new stars, and of those 

whose variability is caused by eclipses, aside. 

© It is not necessary that I should pause here to state at 
Tength the causes of stellar variability which have been 
suggested from time to time. It will suffice, perhaps, 
hat I should refer to one of the first suggestions which 
we owe to Sir I. Newton, and to the last general discus- 
sion of the matter, which we owe to Zöllner (“ Photo- 

metrische Untersuchungen,” 76 and 77, p. 252). 

Newton ascribed that special class of variability, to 
Which I shall have most to refer in the sequel, as due to 
the appulse of comets. 

Sic etiam stellæ fixes, quæ paulatim expirant in lucem 
et vapores, cometis in ipsas incidentibus refici possunt, et 
Hovo alimento acconsæ pro stellis nouis haberi. Hujus 
generis sunt stelle fixe, qua subito apparent, et sub 
Initio. quam maxime splendent, et subinde paulatim evan- 
vescunt. Talis fuit stella in cathedra Cassiopeiæ quam 
Cornelius Gemma octavo Novembris 1572 lustrando 
illam cœli partem nocte serena minime vidit; at nocte 

‘oxima (Novem. 9) vidit fixis omnibus splendidiorem, et 
uce sua vix cedentem Veneri. Hanc Tycho Brahæus 

dit undecimo ejusdem mensis ubi maxime splenduit ; 

tex eo tempore paulatim decrescentem et spatio men- 
sium sexdecim evanescentem observavit” (“ Principia,” 
p. 525, Glasgow, 1871). 
=< With regard to another class of variables he makes a 


vix unquam superant, videntur esse generis 

volvendo partem lucidam et partem obscu- 

ostendere. 

is fixis et caudis cometarum oriuntur, 

possunt per gravitatem suam in atmosphæras planetarum 

et ibi condensari et converti in aquam et spiritus 

umidos, et subinde per lentum calorem in sales et 

ulphura et tincturas et limum et lutum et argillam et 

renam et lapides et coralla et substantias alias terrestres 
aulatim migrare.” 

‘Zöllner, in point of fact advancing very little beyond 

¿the views advocated by Newton and Sir W. Herschel, 


considers the main causes of variability to be as | 


follows. He lays the greatest stress upon an advanced 
stage of cooling, and the consequent formation of scoriæ 
‘which float about on the molten mass. 


ey are compelled to deviate from thei» course. These 


facts, and the meeting which takes place between the 


molten matter, flowing in an opposite direction, influence 
he form and position of the celd non-luminous matter, 
-and hence vary the rotational effects, and therefore the 


1 Thè Bakerian Lecture, delivered at the Royal Society on April x2, by 
orman Lockyer, F.RiS.. Continued from p, 60. : 


| light-absor' 


Vapores autem, qui ex sole et | 
incidere | 


Those formed at | 
the poles are driven towards the equator by the centri- | 
ugal force, and by the increasing rapidity of rotation | 








luminous or nen-luminous appearance ‘of t 
distant observers. eae : 
This general theory, however, does, not exclude othe: 

causes, such as, for instance, the sudden illumination oi 
star by the heat produced bya collision of two dark 
bodies, vari: roduced b i 
body, or 
g Masses. 
If the views I have put forw. 
now under consideration are 
In t 


vealed in the phenomena of variability ; that. Ss 
the variability of the bodies we are now considerin 
should be different zz &éad as well as in degree fr 
observed in bodies like the sun. or a Lyra, taken 
representing highly condensed types. There is also lit 
doubt, I think, that future research will show that, 
when we get short-period variability in bodies like these, 
we are really dealing with the variability of a close 
companion. 


Il. ON THE VARIABILITY IN GROUP I 


That many of the nebule are variable is well: knox 
though so far as I am aware there are no comple’ 
cords of the spectroscopic result of the variabilit 
bearing in mind that in some of these bodies we have 
olivine line by itself, and in others, which are usually 
brighter, we have the lines of hydrogen added, it does not 
seem unreasonable to suppose that any increase of tèm- 
perature brought about by the increased number of c 
lisions should add the lines of hydrogen to a nebula 
which they were not previously visible. a 

The explanation of the hydrogen in the variadle.st; 
is not at first so obvious, but a little conside ) 
show that this must happen if my theory be 

Since the stars with bright lines are,as I havea 
to show, very akin to nebulz in their structure, we 
reasoning by analogy, suppose that any marked va: 
in theirecase also would be accompanied by. 
out of the bright hydrogen lines. ee 

This is really exactly what happens both in: Lyr 
and in y Cassiopeia. In 8 Lyre the appearance 
lines of hydrogen has a period of between’ six 
days, and in y Cassiopeiz they appear from time 
although the period has not yet been determined. 


Ill, ON THE VARIABILITY IN GROUP II, 


hydrogen lines are invisible; tl 
explanation of this being that, 
gested, the bright lines from 
their minimum and cont: 


ginning to replace the flutings 
the meteoritic nuclei. 


not add itself to the bright carbon, 


: those. thes 


line®tars, but 
right carbo: 


mixed flutings 
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I now propose to use this question of variability in 
Group II. as a further test of my views. 
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The first test we have of the theory is that there should 
| be more variability in thi 


s group than in any of the 














il- Il. (1) Maximum 3 ion > represents the orbit of the smal 5 ick 
re is great, the orbit of t vir is very clliptical that at periastron rf 
€ è 
. 
. 
Pi = xplana n ability ji (2) Medium variat There will be a greater number of collisi 
othe sort , but the variation i t pe very great under the conditions represented, as the revolving 
near middle of the primary one ə 
a 
others. Others are as follow 





5. (2) When the swarm is į lisions, but (3) when it is fairly condensed, .the effect at 
> + sd re chall p a ac ragile f, ` $ = if > 
most spaced, we shall have the feast results from col- | periastron passage (if we take the simplest case of a 
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double star in posse) will be greatest of all, because (4) 
condensation may ultimately bring the central swarm 
almost entirely within the orbit of the secondary (cometic) 
body, in which case no collision could happen. , 

In the light of what has gone before it is as easy to 
test these points as the former ones. 

I will take them in order, 


The Frequent Occurrence of Variability in Group I. 


The total number of stars included in Argelander’s 
Catalogue, which deals generally with stars down to the 
ninth magnitude, but in which, however, are many stars 
between the ninth and tenth, is 324,118. The most com- 

lete catalogue of variables (without distinction) that we 
ave has been compiled by Mr. Gore, and published in 
the Proceedings of the Royal Irish Academy (series ii. 
vol. iv. No. 2, July 1884, pp. 150-63). I find 191 known 


Fic, 13.—Explanation of the variability of the bodies of Group LI. 


recorded by Dunér. 


I find they may be 
follows :— 


grouped as 


1. All bards visible but narrow. 

















No. in | | 
Dunér Name. Max. Min, Period 
Cat. | 
269 | u Cephei 4? 5? irreg. 
— +> ee ———_— —— oo —_~ — 
2. Bands well marked, but feebler in Red. 
No. in zi 7 D = a OK OSE 
Dunér Name. Max.) Min. | Period. 
Car. | | | 
186 | W Herculis | | 
CAWI 1 Ol | <a | 2908 
222 | R Sagittarii | 7 | 12 270 
S Hydre .., <12 | 256 
I 


8 | me 
A |78] 
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J (3) Mini num variation. 
never be entirely out of the larger one, and at periastron the number of collisions will not be very greatly increased ; consequently the variation in 
the amount of ligh: given out will be small. 


variables are given, of which 111 are in the northern 
hemisphere and 8o in the southern hemisphere. _ 3 

In the catalogue of suspected variable stars given in 
No. 3 of the same volume (January 1885, pp. 271-310), 
I find 736 stars, of which 381 are in the northern and 
355 in the southern hemisphere. 

Taking, then, those in the northern hemisphere, both 
known and suspected, we have the number 492. 

We have then as a rough estimate for the northern 
heavens one variable to 659 stars taken generally. 

The number of objects of Group 11. observed by Dunér, 
and recorded in his admirable memoir, is 297 of these, 
forty-four are variable. ’ 

So that here we pass from 1 in 657 to 1 1n 7. 

Of the great development of variability-conditions in 
this group then there can be no question. 

To apply the other tests above referred to, I have 
made a special study of the observations of each variable 


Unter the conditions represented, the smaller swarm will 


3. Bands wide and strong, especially 7 and 8. 




















No, in | | 
Dunér Name. Max.| Min. Period. | 
Cat. | | | 
23 | T Arietis E | 9-10 |324 | 
37 R Tatti | 7°8] <13 | 326 | 
68 S Canis Min. 7 <H 332 
76 R Cancri .. 6 |<1rr-12| 360 
gi R Leonis Min.| 5 10 313 
100 t Urs. Maj 6.32 303 
106 t Crateris... >8| <9 160? | 
118$ | R Corvi...... 7 |<11-13| 319 | 
159 R Boötis .. 6 12 223 | ° 
165 | SLibræ.. 8 12-13 | 190? | 
170 | K Serpentis. | 5°6| «< 358 | 
1 | U Hercu'is.. | 6°7] 11-12 | 408 
192 ® S Herculis 6 303 
195 | R Ophiuchi. | 78 | 302 aa 
. 











Many lines. 
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Herculis Nearly circula: 
Bi orbit. 

a Herculis .., 

RLyre .. 

r RoAquilz ... 

; ix Cygni 

R Aquarii ... 6 H 


j! 


6 irreg. | { 
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5. Bands wide, but pale, 































| 1 
Name, ‘Maz. | Min. | Period. 

caer eae 1 cnt again 
T.Cassiopeiz | 6°7 | aI 436 
5 T Urs, Maj. 7 12 256 
[R Virginis.. |67) 1 | 146 
R Camel 8i 12? 266 
1 R Cygni 6) n 425 
J-B Pegasi 7 l 12 382 
T Herculis 7] r 165 
oR Androm, 5'6 12-13] 405 





j 
















| a Orionis ... 14 | irreg, 
{8 Urs. Maj, |78 iW 225 
R.Draconis 67 | 11-12 | 247 
5 Vulpec. ... 
-R Vulpec,... |78 13 137 ° 

























agnitudes means foughly that the variable at its 
imum is somewhere about 250 times brighter than at 
its minimum.? 
_*-T have already indicated that, with regard to the various 
origins of the variability of stars which have been sug- 
gested, those which have been always most in vogue 
ider the’ maximum luminosity of the star as the 
ne ; and indeed with regard to the Algol type of 
hort-periods, which obviously are not here in 
Shere can» be no reasonable doubt, that the 
























* Obtained by the formula Lpp = (2128. I For differences of 


: im oe 
.. $y 6, 7 gad 8 mag. we get 


La = 10002. Lin +5 
svage Lay +6 
6gnar. Lats 


1538535 L,,, +8 


hid 









soon «© MBMagnityges fainter 
















produci 1 excess Of l 

explanation ‘on -such t 
previously offered. is the one we owe to Ne 
suggested such stellar variability as that we are n: 
sidering was due to conflagrations brought about at 
maximum by the appulse of comets. 


How the Difficulty of Regular Variability on Newton's. 
View is got. over in mine. 


It will have been noticed that the suggestion put forward 
by myself is obviously very near akin to the one put forward 
by Newton, and no doubt his would have: been 
thoroughly considered than it has been hitherto, iffor a 
moment the true nature of the special class of bodies we- 
are now considering had been ex évidence. We knowthat 
at their minimum they put ona special appearance of their 
own in that haziness to which I have before referred as hay- 
ing been observed by Mr. Hind. My researches show that 
they are probably nebulous, if indeed they are not alt of 
them planetary nebule in a further stage of condensation, - 
and such a disturbance as the one I have suggested would 
be certain to be competent to increase the luminous 
radiations of such a congeries to the extent indicated. 

Some writers have objected to Newton’s hypothesis 
on the ground that such a conflagration as he. pictured 
could not occur periodically, but this objection [imagine 
chiefly depended upon the idea that the confi 
tion brought about by one impact of this kind would” 
be quite sufficient to destroy one or both bodies, and 
thus put an end to any possibilities of rhythmically re- 
current action. It was understood that the body con- 
flagrated was solid like our earth. However valid. this. 
objection might be as urged against Newton's view, it. 
cannot apply to mine, because in such a swarm. 
suggested, an increase of light to the extent requir 
easily be produced by the incandescence of a few 
tons of meteorites. ene 

I have already referred to the fact that the initial species 
ofthe stars we are now considering have spectra almost 
cometary, and this leads us to the view that we may have 





























| among them in some cases swarms with double nuclei— 


incipient double stars, a smaller swarm revolving round 
the larger condensation, or rather round. their common 
centre of gravity. In such a condition of-things as this, 
it is obvious that, as before ‘stated, in the swarms having 
a mean condensation this action is the more likely to take 
place, for the reason that the more the outhers: of the 
major swarm are drawn in, the more likely is the orbit of 
the smaller one to pass clear. The tables show. that. this 
view is entirely consistent with the facts observed, for 
the greater number of instances of variability occur-in 
the case of those stars in which, on other grounds, mean 
spacing seems probable. 


The Cases of Small Range. 


So far, to account for the greatest . difference 
luminosity at periastron passage, we have supposed i 
minor swarm to be only involved in the larger one | 
a part of its revolution, but we can easily conce 
dition of things in which its orbit isso nearly ci 
it is almost entirgly involved in the larger swarr 
these conditions, collisions would occur in ever 
the orbit, and they would. only be mo 
the periastron fn the more condensed ce 


















phenomena in those objects—a™very small. nur 
which the variation of li s very far below th 
range, one or two magnitudes: instead of six-or s 
course, if we imagine two subsidiary swarms, 
variability displayed by such objects.as..8 Lyi 
explained. eae Si 
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NATURAL SCIENCE IN JAPAN. 


Wisi the close of our eventful Jubilee year there 
was completed the first volume of a new journal 
of science which is destined to play a very important part 
in the advance of knowledge. We refer to the Journal 
of the College of Science of the Imperial University of 
Japan, already noted in these pages. 
is periodical is issued under the joint editorship of 
fou sors in the College whence it originated. These 
en, one only of whom is an Englishman, constitute 
a publishing committee: they have adopted the wise plan 
of issuing all communications on all subjects recognized 
within the one cover, and under their supervision there 
have already appeared a series of original papers of con- 
siderable interest, so far at least as those biological are 


concerned. The work is being well done: authors, 








editors, publishers, and craftsmen appear to be working 
harmoniously in the production of a journal which, while 
it reflects the utmost credit on all, leaves nothing to be 
desired. Twenty-one original monographs have been set 
up, three of them in German, the rest in English, Of 
these five are biological, while six are devoted to physics, 
four to chemistry, three to seismology, and two to geology 
proper. It is to the first-named that we wish now to 
refer, The first paper published deals with the life-history 
of a parasite (Ugzmya sericaria) which works fearful 
havoc among the silkworms in Japan : this monograph is 
in itself interesting, apart from its intrinsic merit, as 
showing that our Eastern friends are fully alive to the 
so-called practical application of their work. This and 
other valuable papers which we might name testify most 
satisfactorily to the thoroughness of, at any rate, one side 
of the undertaking ; others there are which show that 


The Marine Biological Station of the Imperial University at Misaki. 


these investigators are fully prepared to face some of the 
most formidable problems now exercising the mind of the 
zoologist, and in dealing with such problems they display 
a diligent attention and cautious generalization, such as 
are occasionally looked for in vain in writings nearer 
home. If this excellent beginning is, in these respects, 
indicative of that which is to follow, only results of the 

eatest value can ensue. 

Of the zoological communications twp are excep- 
tional—we refer to those contributed by Prof. K. 
Mitsukuri, of the Imperial University, Tokio. One of 


_ these, on the germinal layers in Chelonia (produced in | 
ground for naturalists ; almost every group of ; 


‘conjunction with his assistant, Ishikawa), has previously 
ie une in our own Journal of Microscopical Science. 

other is deserving of especial comment, for it brings 
tidings of the establishment of a marine biological station 
of the Imperial University, at Misaki. 
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_ Misaki is a fishing settlement to the west of the Bay of 
Tokio, easily accessible, we are told, from Tokio or 
Yokohama in a day. Its waters have a direct interest for 
Western zoologists, in the fact that they have given birth 

nost of those museum specimens of Hyalonema, with 
ich the skilful Japanese so long duped the rest of the 
rid. Geographically, the relations of Japan to Asia 
may be appropriately compared with those of Britain to 

Europe : in their greater climatic variations, however, the 
Easterns have an advantage, if only by way of variety in 
the fauna and flora thereby induced. Again, Misaki, says 
Prof. Mitsukuri, has “long been a favourite ) 


is represented in this region in more or less abundance,” 
and h€ gives it as his opinion that zoologists have by no 
means “become acquainted with even a small parf®f all 
the interesting animalseto be found.” When we reflect 











; ) listrict, |; building, fresh se: -water is arried into 
view of the enumeration given of known inhabi tory-room and the assorting-room, an 

s waters, great expectations are conjured up, and | many facets.” is 
ortance of the enterprise upon which our friends |- 

_have embarked becomes self-evident. 
The station has been founded by the Department of 
Education and the authorities of the Imperial University, 
as a special adjunct to the biological laboratories of the 
latter. As it is fair to assume that the governmental 
dy will, like all others, expect “ something practical” 
orits: money, we anticipate that attention will early be 
given to questions of economic importance. The Japanese 
have a fishing population of more than 1,500,000 active 
workers, while it is computed that 36,000,000 persons, in 
all, are more or less dependent upon fish as food. When, 
_in view of the total area and population of our own islands 
< as compared with those of Japan, it is remembered that 
-Our own fishing population numbers little over 540,000, it 
becomes needless to point out that the Japanese are par 
_ excellence a fishing folk. They moreover appear to possess 
» ap ancient but limited literature on the subject. 

~The establishment, by the Japanese, of this and other 
» similar institutions has been necessitated by the adoption 
of the preducts of Western civilization, almost, it would 

sem, in return for that “devout and learned admiration ” 
o long accorded them by the Western nations. Rapid 
indeed has been their progress under influences which 
are bringing their wares into open competition with 

estern markets, and who shall say but that we proud 
ropeans may not yet be, perforce, to no small extent 
lependent upon them for edible produce ? 

ẹ founding of this marine station is, biologically, a 
cof the times. More than this, however. It is a 
10 ement upon which, in the long run, the intellectual 
s well as the commercial prosperity of a large section of 
“the community must depend ; for in the spread of that 
true science which seeks to unravel the knowledge of 

ises, there now lies the only sound basis for national 
rosperity. Prof. Mitsukuri’s association with the under- 
taking is, in itself, a guarantee that these interests will 
‘be upheld. His earlier work was executed eunder the 
guidance of, and in fellowship with, American subjects 


limatic features of- the 





















THE AURORA IN SPITZBERGE 


TRE best observations hitherto made on th 
borealis are those made at Bossekop, by Bravais, 
during the expedition of the French corvette Ze Rec e, 
1838-40. Bossekop is also situated in the maximum zone. 
of the auroras, on the coast of Northern N. orway: Con- 
sidering that Spitzbergen lies a little north of the same 
zone, and nearly on the same meridian as Bossekop. i 
was resolved that the observations of atiroras s 
made with the greatest possible care at the S 
ternational Polar Station at Spitzbergen in:1882- 36 This 
work was confided to Mr. Carlheim-Gyllenskidld, and'the | 
auroral observations are the most complete that have 
been made by any of the international expeditions during 
that year. The results are now printed, and form a large 
quarto volume of 409 pages, with a great. number of- 
tables, illustrations, and figures. The results confirm and. 
enlarge those of Bravais, and of other observers of this 
brilliant phenomenon. se REE gt te 
(1) The first question is the determination of the mean 
co-ordinates of the auroral arch. A mean of 371 meas: 
surements gave the azimuth of the culminating point or. 
summit of the auroral arch in S, 24° 12/E.. As earh as 
1834, Argelander, in Abo, Finland, found that “the azi- 
muth of the culminating point of the auroral arch differs 
about 10° from the magnetic meridian. At Bossekop. 
the magnetic declination was N. 10° 8’ W., and the de 
clination of the culminating point of the auroral atch’ 
N. 22° 4’ W., the anomaly being, of course, about 11 
The magnetic declination at Cape Thordsen was found to 
be N. 12° 45’ W., and of course the auroral anoma from: 
the magnetic meridian was 11° 27’ ne as 
(2) Eighty-seven measures on the position of the — 
corona borealis were made, and the position of the centre .. 
of the corona was found nearly in the magnetic zenith, 
And zot in the same vertical as the highest point of the 
arch, The means are :— fe 






































































































































Position of the centre of the rae i PaA 

COTONA e e e ou an H = 7955... At = S TIRE 
Position of the magnetic zenith H = 86 35... Az = S2 4E. 
Position of the culminating 


point of the arch o.. H= — |, Az, = S, 24 12 E. 


This confirms the measurements made during the past 
century by Wilcke, Mairan, and others, ; 

(3) The breadth of the auroral arches varies with their 
elevation above the horizon. The arches consist of rays. 
running in the direction of the breadth of. the arch; and i 
converging towards the magnetic zenith, ‘Thus they form _ 
a long fringe of rays parallel to the dipping-needle, sus- 
pended, like a curtain, from east to west, but with:a small 
extent of breadth from north to south. If this curtain of 
rays moves from the horizon to the zenith, the breadth _ 
varies according to the laws of perspective. The formula. 
gives the greatest breadth at a height of 45 1 
neighbourhood of the zenith the arches are ve: 
stretching as a luminous band across the he 

(4) Besides the arches and rays, the ar 
times formed a®true spherical zone parall th the earth’s 
surface, thus floating in space as a horizontal layer of light, 
often crossed*by several arches.’ This form is.seldom to _ 
be seen in lower latitudes. These auroral- zones were 
apparently much broader in the zenith than at their ex 
tremities nearer to. the horizon. When. such an auri 
zone was lying wholly over the heavens. 





t least one term in the 
: workers will be thus assured, and we tender 
d hearty good wishes 
of their enterprise. It 
Japanese waters have 
Chlamydoselache, and it 

stance should the far- 
Mitsukuri so frequently 
ve final consideration at 

















following: is a brief description of the station 
ted from the original article. “ The building 

in wood, and one story high, except in the middle 
t, which has a second floor. The main laboratory-room 
), which occupies the whole sea-front, is 48 feet long, 12 

et wide at the two ends, and 18 feet in the middle, and 
is able to accommodate about ten workers. A number of 
small aquaria for the use of investigators will be placed 
--An-this.room. Of the rooms at the back of the main 
laboratory, one (B) has a cement floor and is for assort- 
ing And preserving specimens brought in from the sea, 
Another (E) is to be used as the librar -room, and a third 
yas the store-room. The second floor over the central 
tof the building is able to give sleeping accoflmoda- | 
Persons. From a-tank placed. outside the 
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tion of a low segment near the horizon, a dark segment 
was produced by contrast Sometimes the luminouszone 
was broken, and then dark spots or irregular spaces were 
produced in the same way These dark spaces were 
frequently seen tinted with a faint rosy light 

(5) The movement of the arches 1s ordinarily reported 
to be from north to south, at places situated to the south 
of the maximum zone, and, from the opposite direction, 
at places within the maximum zone Thus, at different 
stations between the latitude of Rome and the latitude of 
Bossekop, 69 6 per cent of the amoral arches have moved 
from the north, at Mossel Bay, Franz-Josef Land, and 
Discovery Bay, on the contrary, 62 5 percent have moved 
from thesouth At Cape Thordsen it was of course expected 
that the most part of the auroral arches would move from | 
the south Yet this was not thecase On the contrary, 57 6 | 
per cent moved from thenorth The movements were, of 
course, almost the same in both directions 

(6) The anomalous forms of arches were very frequent, ! 
and were made a matter of accurate investigation Some- 
times an auroral arch presents the form of a sinuous band, | 
or resembles a brilliant curtain with deep folds At other 
times the arches appeared as regular spirals Seen from | 
the outside of the earth, or from above, the spirals were 
almost all contorted ın a direction contrary to the motion 
of the hands of a watch, and the undulations folded as 
an S$ The motion was, in 80 per cent, from west to east 
The folds of the auroral draperies had very different 
dimensions on different occasions Sometimes a regular 
arch showed only a shght undulation, at other times, 
only a part of an immense auroral drapery was seen 
above the horizon, as a pseudo-arch 

(7) Often, waves of light are running along the arches, 
and then the rays or beams are appatently in vivid 
motion This appearance of the aurora 1s known in 
England as “the merry dancers” In 103 casesthe waves | 
were running from west to east, and in 101 cases from 
east to west The mean angular velocity per second was 
38'6 For a mean vertical height of the aurora of 100 kılo- 
metres above the earth’s surface, or 222 kilometres from the 
observer’s eye, this gives the immense velocity of about 
25 kilometres per second The light of the aurora Was 
often suddenly changing as to the distribution and in- 
tensity of light, but the geometrical form of the whole 
phenomenon was only slowly varying ‘Ihe rays were 
sometimes observed to have a slow proper motion from 
west to east, or uzce versd 

(8) As to the classification of the auroral forms, the 
author rejects that of Weyprecht The different forms 
of the aurora in the classification of Weyprecht are, in 
fact, only different views or projections, as, for instance, 
the forms III = beams or rays,and IV =corona The 
corona results, according to the rules of perspective, when 
a large number of separate beams parallel to each other 
and to the direction of the dipping-needle seem to con- 
verge to one point, viz the magnetic zenith A regular 
and fully-developed arch consists, as we have said before, 
of a long fringe of rays, and soon The author considers 
only two different forms of auioral light, viz zones, or 
horizontal layers of hght, and arches, composed more 
or less of distinct rays parallel to the dipping-needle 
The arches present themselves in four different condi- 
tions (1) arch, or a regular band, (2) band, or drapery, 
(3) spiral, and (4) pseudo-arch A 

(9) The light of the aurora 1s, according to the author, 
of two kinds (1) the yellow light, entirely monochro- 
matic, and showing in the spectroscope” the well-known 
yellow line of Angstrom, (2) the crimson or violet light, 
resolved in the spectroscope into several rays and bands, 
spread over all parts of the spectrum In the following 
table we give (I) the lines observed by the author, (II ) 
the lines observed by several authors before the year 
1884, and (III) the spectrum of lightning, according to 
the observations of Herschel, Vogel, Schuster, and the | 
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author The unity for wave-length 1s, as usual, the 
o ooo0001 of the millimetie 


I II III 
6306 + 73 6294 + 6 4 6300 
5776 + 30 5776 = 30 = 
5664 30 5664 + 30 5685 
5568 & 16 5570 £09 — 
5353 = 30 5353 = 33 5338 
5264 Ł 25 5280 + 1 8 5260 
5228 £ 27 5226 & 32 = 
5oor Ł 42 5003 £27 5004 
4837 + 107 4862 £15 4860 
4707 + 51 4702 £29 = 
4642 + 33 4636 $24 4632 
4236 + 67 4286 £44 — 


There were twelve other extremely faint auroral rays 
to be seen occasionally, but their position could not be 
exactly observed 

As to the further discussion of the different auroral 
spectra and their supposed connection with different 
auroral forms, we must refer to the original pape 

(10) No sound was ever heard from the auroral light 
The feeble 1ustling noise sometimes heaid was observ ed to 
come from the loose agile surface-layer of snow driven to 
and fro by the lightest wind over the underlying layers 
Nor was a “smell of sulphur” opserved 

(11) As to the height of the aurora, 1t may first be men- 
tioned that the aurora was never seen to descend below 
the mountains or the lower clouds Only two or three 
times it 1s possible that the light was seen below the 
upper clouds Yet sometimes the auroral light was seen 
to be reflected fiom the surface of the snow Direct 
measures of the parallax from the end of a short base 
(573 metres), by means of auroral theodolites of Mohn’s 
construction, gave an average heighteof 55 1 kilometres ; 
from observations of the corresponding amplitudes and 
heights of the arches, according to Bravai method, 
57 7 kilometres , and by several other obseivations and 
calculations, about 60 kilometres was found to be the 
probable mean height of the aurora 

(12) As to the annual and diurnal periods of the aurora, 
no annual variation in the frequency could be proved 
The apparent daily period gave a maximum at 8h 50m 
Gottingen time, or gh 13m local time, in the evening , and 
a minimum at exactly the same hour in the morning 
This apparent period must be corrected for the influence 
of the quantity of clouds and for the imfluence of the 
twihght If F represents the apparent frequency of the 
aurora, and Q the quantity of clouds ın tenth parts of the 
whole sky, there was found F = 1 — 00730 Q, in taking 
for unity the apparent frequency when the heavens were 
totally clear 

Further, the apparent frequency when the sun was 
10° 47’ below the horizon was the half of the true fre- 
quency, and the influence of the sun’s light was sensible 
as far as to a depth of the sun of 17° 45’ below the hori- 
zon Once only the aurora was seen when the sun was 
not more than 5° 25’ below the horizon 

Taking into account these sources of error, the true 
daily range has 2 maximum at 3h 3m pm, and a 
minimum at 8h 3m am local time 

Finally, there was also a well-marked daily range m 
the form of the aurora The most brillant phase of the 
phenomenon occurred at 4h pm , the aurora then ap- 
peared as a comp'ete regular arch On the other hand, 
the minimum brilliancy took place at gh am , the arches 
then were resolved into whirl'ng fragments 

Upsala, April H HILDEBRANDSSON 








NOTES 
Tie general arrangements for the Bath meeting of the British 
Association have now been made The first meetingswill be 
held on Wednesday, September 5, at 8 pm precisely, when 
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Su H E Roscoe will resign the chan, and Sir F J Biamwell, 
President-elect, will assume the Presidency, and deliver an 
address On ‘hursday evening, Septembe: 6, at 8 pm, there 
will be a sow, on Fiiday evening, September 7, at $ 30pm, 
a discomse on ‘The Electrical Transmission of Powei,” by 
Prof W E Ayrton, on Monday evening, September ro, at 
8 30 pm, a discouse on ‘The Foundation Stones of the 

eHaith’s Crust,” by Prof T G Bonney, on Tuesday evening, 
Septembei 11, at 8 pm, a sozcée On Wednesday evening, 
Septembei 12, the concluding general meeting will be held at 
230pm Excursions to places of interest in the neighbourhood 
of Bath will be made on the afternoon of Saturday, September 8, 
and on Thursday, September 13 


THE fourth session of the International Geological Congiess 
will be opened on Monday evening, September 17, and will last 
during the whole of the week The meetings will be held in 
the rooms of the University of London, Burlington Gardens 
The Honorary President of the Congiess will be Prof Huxley , 
the Piesident, Prof Prestwich, the Vice-Presidents, the 
Duector-General of the Geological Survey, the President of the 
Geological Society, and Piof McK Ilughes, T.easmer, Mr 
F W Rudler, and Geneial Secretanes, Mr J W Hulhe and 
Mı W Topley Up to the present date 395 geologists have 
signified their mtentior of being piesent Of these 210 are 
Bnitish, and 185 foreign The number of countries represented 
1s 22 


THE Linnean Society holds its centenary celebration to day 
The followmg ıs the programme of the pioceedings —At 
2 30pm the Piesident will 1eceive the vistors At 3pm the 
President will take the chur Afte: 1itioductory remaks by 
the President, and tht formal business of the anniversary meet- 
ing, the Tieasmet will lay before the meeting an account of the 
financial condition of the Society duiing the last century , the 
Secretaries will lay before the meeting a history of the Linnean 
books, herbarium, and othe: collections, the Piesident will 
delive: the annual address The following Eulogia will be pio- 
nounced On Linneeus by Piof Thoie Fries, the present 
occupant of the Chair of Botany at Upsala, on Robert Biown, 
by Sir Joseph [looker , on Charles Dawin, by Prof Flower, 
on George Bentham, by Mr W T Thiselton Dyer The 
Lmnean Gold Medal, instituted by the Society on the occasion of 
its centenary, will be presented to Sn Joseph Hooker (botanist), 
and Si Richaid Owen (zoologist) (In subsequent years the 
piesentation will be alternately to a botanist and zoologist ) At 
6 30pm the annual dinner will be held at the Hotel Victoria, 
Northumberland Avenue, the President in the chan To- 
monow (May 25th), at 8 30 pm, the President and Officers will 
hold a 1eception of the membeis and visitors ın the Rooms of 
the Society, when the Lmnean collections and relics will be 
exhibited 


THE late Mi Coopei Foster, of Grosvenor Street, for many 
years semior sugeon to Guy’s Hospital, was famous among 
horticultwusts as a collector and giowa: of Hymenophyllums, 
Tnchomanes, and Todias, populaly known as Filmy Ferns 
With very few exceptions, the whole of these plants are ex- 
tremely difficult to cultivate The conditions unde: which they 
grow naturally ate not easily imitated M: Foster, however, 
contrived to keep a very 11ch collection of species, many of them 
unknown in gardens except at Kew, where the collection of Filmy 
Feins ıs perhaps unique , and even Kew did not possess several 
Inds which Mr Foster possessed When it 1s remembered that 
these extremely delicate plants were cultivated in one or two small 
gieenhouses at the bach of a house in Grosvenor Street, Mi 
Foster’s success appears still more remarkable After hıs@leath 
the Filwy Ferns were removed to his son’s 1esidence at Binfield, 
Beihs Recently, howeve:, Mrs Eposte: offered the whole 
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collection to Kew, and it has lately been transferred to these 
Gardens, special accommodation having been provided for 1t in 
the house (No 3) where the bulk of the Kew collection is 
grown Among the most noteworthy of the plants comprised in 
the Cooper Foste: collection are Zoechomanes rentfoi me, a 
magnificent specimen a yard across, beaimg hundreds of fine 
healthy leaves , T parvulum, which has a compact cushion-hke 
mass of tiny palmate leaves, T aladamense, Hymenophyllum 
aiuginosumn, H chiloense, H eruentum, H flexnosum, H 
Fosterranum, H pectinatum, H pulcheritmum, and some grand 
masses of Æ demissum This magnificent gift to the national 
gaidens at Kew will no doubt receive the appreciation from the 
public which its intrinsic beauty, scientific mterest, and actual 
pecuniary value deseive 


Mrs Emma W Haypein has given to the Academy of 
Natural Sciences of Philadeiph.a in trust the sum of $2500 00, to 
be known as the Hayden Memonal Geological Fund, in com- 
memoration of her husband, the late Prof Ferdinand V Hayden 
According to the terms of the trust, a bronze medal and the 
balance of the interest ausing from the fund ate to be awarded 
annually fo. the best publication, exploration, discovery, o1 re- 
seach in the sciences of geology and paleontology, or in such 
pailicular branches thereof as may be designated The award 
and all matters connected therewith are to be determined by 2 
Committee, to be selected ın an appropriate manner by the 
Academy The recogmition 1s not to be confined to Americars 
naturalists 


ACCORDING to the Colones and Inia, the appointment of 
Superintendent of the Botanical Gardens, Singapore, has be- 
come vacant owing to the death of Mr Cautley in Tasinania 


M Herve Mancon, Member of the Paris Academy of 
Sciences, and President of the Fiench Meteorvlogical Councils 
died on the 16th inst, at the age of sixty-seven He was 
Ministe: of Agucultue in the Brisson Cabinet, and was a high 
authoutty on drainage and agucultural improvements 


Tue Pilot Chart of the North Atlantic Ocean for May show, 
that, generally, fine weather prevailed over that ocean dming 
Apul Storms accompanied by electric phenomena occured 
about once a week noith of the 40th parallel A cyclonic storm 
of gieat strength was genciated on April 15 in about 35° N and 
60° W , moving across the Banks from the 16th tothe 18th, in which 
the wind reached force 1g There was also a gale of consider- 
able strength to the north-eastwaid of the Azores during the 
second week of Apuil, and a ‘‘ northe: ” was felt in the western 
pait of the Gulf of Mexico on the 13th Considerable fog 
was met with off the Grand Banks, and southwards The 
amount of ice encountered was unusually small, and was con- 
fined for the most part to the south-east coast of Newfound- 
land Although it has been delayed ın its southward movement 
by the unusual prevalence of south-easterly winds, 1t 1s now 
lable to appear in quantity, and to constitute a source of danger 
fo. several months Careful observations of the Gulf Stream 
and the equatorial cuent me now being made at ceitam points 
by the United States steamer Blake 


A SODIUM salt of zincic acid has at last been obtained in the 
crystalline state by Messrs Comey and Loring Jackson, of 
Haivard University (Berichte, 1888, 1589) Every analyst is 
aware that zinc hydrate 1s soluble in potash or soda, and although 
it has been presumed that zincates of the alkalies or compounds 
of the alkaline oxides with zinc owde are formed under these 
circumstances by replacement of the hydrogen of the hydrate by 
potassium or sodium, no such compounds have hitherto been 
isolated Messrs Comey and Jackson, howevei, find that when 
a concenhated solution of zinc or zinc oxide in soda is shaken 
with alcohol the mixture separates on standing into two layers 
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a heavier aqueous and alighter alcoholic layer When the treat- 
ment of the heavier layer with alcohol 1s 1epeated once or twice, 
it eventually solidifies to a mass of white crystals which melt 
below 100° C Moreover, on allowing the alcoholic washings 
to stand, long brilliant white needles, often more than a centr- 
metre ın length, are deposited These latter ciystals differ very 
markedly in melting-point from those obtained fiom the aqueous 
portion, as they remain unfused even at 300° They were 
finally purified and subjected to analysis, the results of which 
point very clearly to the composition 2NaHZnO, + 7H,0, or 
2Zn(OH)(ONa) + 7H,O Hence this new salt may be re- 
garded as hydrogen sodium zincate It is soluble in water and 
alcohol holding soda ın solution, but 1s decomposed both by pure 
water and alcohol The crystals obtained fiom the aqueous 
solution above mentioned appear to differ fiom those just de- 
scribed only in contammg more watei of crystallization, the 
amount of which has not yet been fixed with certamty The 
fact that zinc oxide behaves so negatively towaids the more positive 
alhahes, playing as ıt evidently does the 7é/e of an acid, 1s now 
happily a pioved one, and it 1s to be hoped that the American 
chemists will contmue then researches until they have been as 
fortunate in preparing the noimal salt of zincic acid 


AT the last meeting of the Asiatic Society of Japan, the Rev 
J Batchelor read a paper on ‘¢ Some Specimens of Aino Folk- 
Lore” There were seven of these tahen down as they were 
sung, chanted, or iecited by the Amo baid or story-tellei 
After telling these stories, Mr Batchelor observed that among 
the Amos there are still piophets and prophetesses, but they 
limit their powers now to telling the cause of 1llnese, prescribing 
medicine, using chaims, and the like A peison when pro- 
phesying 1s supposed to sleep or otherwise lose consciousness, 
and to become, so to speak, the mouthpiece of the gods The 
prophet 1s not even supposed to know what he himself utters, 
and often listeners cannot understand the meaning of the utter- 
ances The burden of the prophecy sometimes comes out in 
Jerks, but more often ina kind of sing song monotone Mr 
Batchelor described one scene of Aino piophesying at which fe 
was present ‘‘ Absolute silence 1eigned around, old men with 
gray beards sat with eyes full of teais, in iapt attention, the 
prophet himself was apparently quite carried away with his 
subject, he tiembled perspned profusely, and beat himself 
with his hands At length he finished eahausted, and as he 
opened his eyes for a mo nent, they shone with a wild hight ” 
Duimg the discussion which followed, ıt was stated that the 
author of the paper was engaged in the prepaiation of an Aino 
dictionary, for which seven o: eight thousand woids had already 
been collected ‘‘ Such a dictionary,” said Piof Chambeilain, 
“would in all Ithelthood be a kind of tomb in which the 
rapidly dying language would remain enshrined foi ages Even 
now it was striking to obseive how all except the oldest men 
and women were really bi-lingual, speaking Japanese as easily 
as Aino” 


Mr Bruce Foore, Superintendent of the Geological Survey 
of India, lately contirbuted to the Asiatic Society of Bengal 
some most interesting ‘‘ notes” on 1ecent Neolithic and Paleo 
lithic finds ın Southern India These notes have now been 
reprinted from the Society’s Jounal One ofthe facts to which 
he calls attention 1s that “the old Stone-folk ’ of the Bellary- 
Anantapur country, where great numbeis of «Neolithic settle- 
ments have been found, selected granite-gneiss hills as the sites 
of their settlements Four considerations may, he thinks, have 
influenced them in this choice —(1) The more perfect isolation 
of the granite-gneiss hills, which mostly rise singly out of the 
plans, or, 1f ın clusters, are yet individually detached, and 
therefore more suitable for defence than posts on continuous 
ridges, such as are generally formed by ithe jschistose rocks 


Some of the grarite-gneiss hills aie neatly perfectly castellated 
by the disposition of the 10ck masses (2) Rock-shelters of 
great efficiency and comfortable tenaces are to be found in 
numbeis on many of the gianitoid hills, but hardly ever on the 
schistose hills (3) The collection of 1ain wate: and its storage 
would, from the natme of the giound, be much easie1 on the 
aveiage gianitoid 10c< than on the average schistose hill 
(4) The schistose hills aie, m very many cases, generally, in 
fact, smrounded by a heavy and bioad talus most detrimental to 
easy agricultural work The granitoid hills, on the contrary, 
form, as a 1ule, no great talus, but mse up straight out of the 
gieat cotton-soil plains, so that the Neolithic field labowers 
could have been quite close to places of 1efuge in cases of attack 
fiom other tirbes, and yet have peer able to carry on then 
agricultmal work 


AT the last meeting of the Aicheeological Society of Sweden, 
Herr N F Sander ead a pape: on the wholly or partly un- 
deciphered runic inscriptions 10 Sweden, which he divided into 
three classes (1) those composed of ordinary runic letters, but 
in which the runic ‘‘staf” or sign 1, when signify.ng z or ¢ had 
purposely been left out, in one inscription even twenty five 
times , (2) the conventional runic signs, which were 1eally runic 
ciphe: , and (3) the so called Sıdemanıa ‘‘quist ” (sprig or 
faggot) 1unes, as well as the ‘‘ice °’ runes Here the secret lay 
in the circumstance that the thiee ‘‘sets” of letteis had been 
purposely misplaced, so that ın the inscriptions the thnd set 
(h, b, l, m, 1) came first, fist set (/; 2, 4, A, 0,7, k) second, and second 
set (2,2, a, 5) third Referring to seven of the first-named order 
of insciptions which had 1ecently been deciphered, Herr Sander 
stated that five of them, all situated in the province of Upland, 
had the same contents, and contained some,cuzious obyui gations 
In fonr of them appeared the word Pem or Piment (2 e a stong 
drink composed of wine, honey, and spice), which, as well as 
Klaret, was mentioned ın the Saga of Rollo the Ganger and the 
Normans All these insciiptions were 1efeired to the close of 
the pagan age One of them read as follows ‘‘ Reksessr, only 
Thynne’s gon (son of), assigned (to himself)—z e wedded—asa- 
Askia, (she) 1s daughter of Thynne Signil and the giant” At 
the mouth of the River Aby, close to which this stone was found, 
1s a little island called Thynne or Tonno 


In an interesting aiticle in a recent number of the Nazw- 
wissenschaftliche Wochenschiift, Prof Nehring discusses the ques- 
tion as to the ongin of the dog He expresses his belief that it 
is descended from varous still-surviying species of wolves and 
jackals The taming of jachals, he says, presents no particular 
difficulty, and many attempts to domesticate wolves have been 
successfully made ın recent times Hen Rongé has so com- 
pletely tamed a young wolf that ıt follows him exactly as a doz 
might do 


THE United States Consul at Auckland, in a recent report, 
says that rabbits have so eaten out the 1anges in New Zealand, 
that the capacity fo. maintaining sheep has gieatly lessened, and 
the flocks have fallen off in numbeis At the Stock Conference 
of 1886 it‘was stated that rabbits 1educed by a thud the feeding 
capacity of land, and that the weight of fleeces had decreased 
by I lb to 14lb eack The number of lambs Gecreased from 
30 to 40 per cent , while the death 1ate incieased fiom 3 to 13 
per cent Since 1882, when the Rabbit Act became law, 
Goyeinment has eapended £7000 on Ciown lands alone, and it 
1s estimated that during the last eight years private persons have 
spent 42,400,000 ın eatirpating rabbits The methods gener- 
ally in favour aie fencing, poisoned grain (generally phosphouized 
oats), and ferrets, weasels, and stoats 


TH® Canadian Minister of Agriculture in his report for the 
past year refers to various measmes tahen by the Govemment 
for the advance of scientifc azuiculture in the Dominion = Five 
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experimental farms in various parts of the country were provided 
by the Legislature, a botamist and entomologist were appointed, 
and a large number of expeuments to ascertain the 100ts and 
cereals most suited for the circumstances of Canada—especially 
its short summer—were carried out unde: scientific supervision 


A RICH gold-field has been discovered between the two 
rivers, Lava and Papanahoni, in Surinam It ıs an open 
question whether this distict of 20,000-25,000 square kilometres 
belongs to France o1 Holland M Condreau, the French 
tiaveller, who has been closely investigating the district, con- 
siders that ıt will be as productive as the gold-fields of Australia 
and California 


THE University of Christiania has despatched a zoologist, 
Hen J Jversen, to Sumatra, for the purpose of collecting natural 
history obyects for that institution 


A SUM of £550 has been granted by the Danish Government 
towards the expenses of publishing the zoological and botanical 
results of Lieut Hovgaaid’s Arctic expedition in the Dyywphna 
in 1880-81 The work will soon be issued 


IN addition toa sum already granted, the Norwegian Govern- 
ment has given £300 towards the publication of Piof Fius’s 
ethnographical chart of the provinces of Tiomso and Finmarken 


THE number of visitors to the Natwal Ilstory Museum, re- 
corded by aid of Benton’s ‘‘O” register up to 6o’clock on 
Whit Monday, was 4567, and the Museum was open for two 
hous longer This number compares with 6010 and 6589 
admissions on the Whit Mondays of the two preceding years 
Dung the week ending Saturday last, 149,583 persons visited 
the Museum ın the piesent year, being an incicase of 8000 on 
last year 


THE honorary degiée of LLD has been conferred by the 
McGill Univesity, Montieal, upon Piof W Tyream, B Sc 
Lond , of the College of Agriculture, Downton, Salisbury, in 
iecognition of his contibutions to aguicultuial science and of 
his services to Canadian agricultue 


MucH interest has been excited by the successful transplanta- 
tron of nerve from a rabbit to man The operation was per- 
formed by Dr Gersung, of Vienna, and the partient was Dr 
yon Fleischl, Professor of Physiology ın the University of that 
city Sixteen years ago Dr von Fleischl accidentally wounded 
himself while conducting a fost-1'07 em examina‘ion, and the 
consequent severe inflammatinn of his right a:m and hand led 
ultimately to the loss of the terminal joint of his thumb The 
end of the stump having become painful, amputation somewhat 
fuithe: back was performed This was followed by the forma- 
tion of ‘‘neuromata” In the hope of obtaining ielief he 
undeiwent several fiuitless operations Ultimately, Dr Gersung 
suggested that the nerves might be 1epaired, and the missing 
portions replaced, by means of fresh nerve taken from a rabbit 
The Times of Tuesday gives the following account of the opera- 
tion —‘ Just as there 1s nothing special ın any individual human 
nerve, and as any one of them would be capable of discharging the 
duty of any other, so, 1t may be assumed, there 1s no difterence 
between the endowments of the nerves of man and those of the 
lower animals, which fulfil identical functions m an identical 
manner It was, therefore, inherently probable that the nerve 
of an animal, if a piece could be obtained of the proper size and 
length, and if transplantation and union could be successfully 
effected, would suffice to make good any loss of nerve in man, 
and, in the present instance, which 1s, we believe, the first of 
the hind on 1ecord, not only have the transplantation and union 
been succes ful, but the new piece of nerve seems to havover- 
come t™® tendency of the old to undergo degeneration of stiuc- 
ture at its divided exthemity A pation, six centimetres in 


length, of the great nerve of a rabbit’s thigh was selected, and 
was so removed from the fieshly killed animal as to include the 
natural bifurcation of the main trunk into two branches The 
divided stem was secured by stitches to the stump of the nerve 
in Prof von Fleischl’s arm, and the ends of the branches were 
secured in like manne: to the nerve terminations which remained 
1n his fingers, and which were rendered useless by their separa- 
tion from the trunk to which they belonged The whole 
operation, as a matter of course, was conducted with strict 
adherence to those principles of antiseptic surgery without which 
failure would have been more than likely , but, by the observance 
of which, union, almost anywhere or of any thing, can with a 
near approach to certainty be secured The wound healed 
kindly, the transplanted nerve soon became at home in its new 
position , and already, after the lapse of a little more than two 
months, ıt 1s reported that sensation ıs returning to the fingers 
At the same time there has been no return of pain, and no fresh 
indication of the development of neuromata, so that hope of an 
absolutely successful issue may now with some confidence be 
entertained ” 


‘1HE additions to the Zoological Soctety’s Gardens during the 
past week include thiee Cape Crowned Cranes (Balear ica chi yso- 
pelai gus) fiom Zanztbai, presented by Colonel E Smith, two 
Peregrine Falcons (Falco pei eg ents) from India, presented by 
Mı J Davidson , a Gannet (Sula bassana), British, presented by 
the Baroness de Taintegnies, a Three-toed Chaleis (Chalcides 
tı edactylus) from Fiance, presented by Mr J C Warburg, an 
Indian Python (Python molurus) from India, received m ex- 
change, an Elliot’s Pheasant (Phaszanus elltoteQ) from China, 
purchased , an American Bison (Bzson americanus), a Great 
Kangaroo (Afacropus giganteus 8), seven Sunicates (Sv zcate 
teli adactyla) horn ın the Gardens 





OUR ASTRONOMICAL COLUMN 


COMET 1888 a (SAWERTHAL) —Several computers having 
shgwn that the Cape observation of this object made on 
February 18 cannot be harmonized with those made since peri- 
helion by means of parabolic elements, Prof Lewis Boss has 
computed elliptic elements for ıt, based on the above-mentioned 
Cape observation, and observations obtamed at Albany on 
March 17 and Apnl 18 His first effort was to find a parabolic 
orbit from the last two observations, and another, also made at 
Albany, on March 30, but the resulting parabola not only entirely 
failed to satisfy the Cape observation, but also left residuals too 
large to be admitted, for other observations at his disposal which 
had been made since peithelion The ellipse, on the contrary, 
which he obtained from the places of February 18, March 17, 
and April 18 satisfied these other observations very fairly, the 
la.gest differences being given by the observation of March 30, 
viz (C - O)— 

a= -85 A= - 7" 2 
The residuals point to a somewhat laiger eccentricity than that 
given below, but are probably due in great part to comparatively 
small errors in the first and last observations used 

The elements are as follow — 


T = 1888 March 16 9987 GM T 
w = 359 54 584 


Q = 245 22 46 6 p 18880 
. = 42 I5 231 

log ¢ = 9 997790 

log g = 9 844329 


Petiod = 1615 years 


Prof Boss suspects, however, that the true period will be found 
decidedly gieate: than 2000 years å 


x = r [9 898389] sın (v + 328 9 7 6) 

J = 1 [9 999694] sin (v + 236 29 13 9) 

z = 7 [9 787085]sin (v + 323 42 17 9). 
In the same number of Goula’s Ast) onomical Journal n which 
the above elements appear, the Rev G M Searle gives an inde- 
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pendent elliptic orbit very closely resembling that computed b; Meteor-Sh 
Prof Boss The first two places used are the eae as liee eo 
Prof Boss employed , the thud ıs one obtained on April 16 at RA. Ded 
arvard College Prof Boss gives the following ephemeis for | Near x Bootis 227 30N ‘June 2 
reenwich midnight — » 54 Draconis 290 60N Slow, short May 30 
1888 7 R A : Decl Logr Log a From Vulpecula 303 24N Swit 
May26 0 17 194 38 i 45 N 017274 0 26595 Sees ee oe di e ‘ae ke 
28 020456 38 43 8 0 18109 oO 27036 p oe 
30 9 24 55 39 23 19 o 18928 o 27459 
June 1 0 27 19 Oo 40 24 O 19730 o0 27864 
O 30 261 4040 25 020516 0 28252 
5 o 33 266 41 17 26 0 21287 o 28623 GEOGRAPHICAL NOTES 
j z 3 E 3 4 53 30 o za o 28978 REFERRING to the ethnology of the Himalayan hull region o 
eon aes 4 ii 32 O 22783 0O EER Sikkim, wheie a small British force 1s at present ın occupation, 
i ie ene K 36 23 p SEE oe the Madras Marl says that the population may, broadly speak- 
o 46 475 LN acO 4o21. 0.30240 ing, be divided into three nationalities the Lepchas, who are 


I 
The light ratio on June 15 1s sy of that at discovery 


New MINOR PLANET —A new minor planet, No 278, was 
discovered by Herr Palisa at Vienna on May 16 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 MAY 27—/JUNE 2 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenwich on May 27 

Sun rises, 3h 54m ,souths, 1h 56m 57 8s , sets, 19h 59m 
right asc on meridian, 4h 188m , decl 21° 25 N 
Sidereal Time at Sunset, 12h 22m 

Moon (at Last Quaiter June 1, 13h) rises, 2th rom*, 
souths, th 27m , sets, 5h qim might asc on meridian, 
17h 476m , decl 20° 31'S 


Right asc and declinat on 


Planet Rises Souths Sets on meridian 
m h m h m h m H F 
Mercury. 4 42 13 14 2I 46 5 35 25 29N 
Venus 3 26 Ir 6 18 46 3 282 17 56 N 
Mars I4 42 20 22 2 2* 12451 4318S 
Jupiter 19 12 23 31 3 50* 15 553 19 22S 
Saturn 8 2 15 57 23 52 8 193 20 14 N 
Uranus 14 47 20 27 2 7* 12502 4395S 
Neptune 3 47 Il 31 19 15 3 528 18 35 N, 


* Indicates that the rising 1s that of the preceding evening and the setting 
that of the following morning 
Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
angles from ver- 


May Star Mag Disap Reap tex to right for 
inverted image 
hom h m o o 
27 31 Sagittarn 6 22 17f 23 23 49 240 
30 20 Capricorn 6 2 45 3 38 40 322 
t In horizon at Greenwich 
Variable Stars, 
Star RA Dec’ 
h m ‘ hm 
U Cephei 0524 BI 16N May 27, 0 57 m 
June 1, 0 36 m 
U Cancıı 8294 19 17N May 28, M 
S Leonis II 51 6 4N 49: 275 M 
R Corvi 12138 18 38S June 2, M 
R Bootis 14 323 2713N May 29, M 
U Coronæ 15 136 32 3N June I, 0 37 m 
S Libre 15 I50 1959S Sai L2 m 
R Scorpun 16 Iro 2240S May 30, M 
U Ophiuchi 17 109 1 20N » 28, 2 8m 
and atintervals of 20 8 
W Sagittar1 17579 2935S May 27,21 oM 
Z Sagittarn 1$ 148 1855S » 27, 1 OM 
» 3L 0 Om 
B Lyre 18 460 33 14N 3° 30, 21 OM 
R Lyre 18 519 43 48N. June 2, M 
S Vulpeculæ 19438 27 IN May 29, m 
S Sagıttæ 19 509 16 20N » 2, 3 of 
T Vulpeculæ 20 467 27 50N » 3423 OM 
une 2, I O% 
3 Cephei - 22250 57 51N » LIOM 
S Pegasi 23 149 8 18N May 29, M 


M signifies maximum , 72 minimum 


the aborigines, the Nepalese immigrants, now forming nearly 
half the entire population , and the Bhuteas, or Bhutanese, who 
very closely resemble the Tibetans, and are pure Tartars It is 
remarkable that the last-named are like the Chinese .n the make 
of their ha‘s, clothes, and boots, and in their pig-tails, but their 
language 1s somewhat like Turkish in its sound It 1s supposed 
that this people originally came fiom Tibet, though they ap- 

parently derive their name from Bhutan, which lies to the east of 
Sthkim They are ta'l, stiong, and hardy, though they are 
accused of being lazy They have their Buddhist temples, and 
erect long poles round their houses, with paper streamers on 
which are printed prayers ın Chinese-looking characters One 
may often meet them on the roads twirling their praying-machines, 
which are cylinders of brass or copper, with a printed roll of 
prayer inside, and small weights attached to ıt to make it re 

volve when onceit ıs set going tis thought that amongst them, 

like the Tibetans, polyandry prevails The women are large and 
coarse-featured , they w ear thick woollen clothes of bright colours, 
and numerous massive gold and silver ornaments Some of 
them smear themselves with a browni-h ointment which makes 
their faces appear as if a coating of French polish had been. 
put on With regard to the aborigines of Sikkim, they are a 
Mongolian race, short and stout In appearance they 1esemble 
close y the Nepalese, :nough, fai different from the latter, who 
are brave soldiers, they are the most arrant cowards They live 
by cultivating small tracts of the forests, which they clea: by 
setting fireéo the trees and brushwood, and move to a fresh spot 
each year As may be supposed, then agriculture 1s of the most 
primitive description, and m then language they have no words 
fora plough They woiship the forces of Nature under the form 
of demons , the Bhuteas also, though piofessed Buddhists, pro- 
pitiate evil demons, the same sort of imaginary beings as the 
Nats of the Burmese ‘The Lepchas are monogamous The 
race ıs gradually dying out The Limboos are a race of half- 
breeds between the Nepalese and the Lepchas, but resembling 
the former more than the latter There are several similar 
mongrel races to be found in Sikkim, for the Nepalese immigrate 
ın vast numbers, being diiven out of their own country by press 
of over-population Few everretuin to their own country, and 
great numbers of them work as coolies on the tea estates Their 
religion is a mixture of Buddhism and Brahminism, and they 
boast of their caste distinctions Many of them carry curved 
weapons in ther belts, while the Bhuteas and Lepchas use 
straight-bladed weapons The Bhutea sword 1s like that of the 
old Roman legionary, but the hilt has no guard, afte: the 
Mongolian fashion Amongst the jungles of Perai there are 
some curious aboriginal tribes, who do not appear to suffer from: 
the malaua which attacks everybody else who sets foot in their 
territory , but ıt ıs said that if they leave their yungles they are ım- 
mediately attacked themselves by fever, the malarial poison with 
which they have become inoculated thus finding an exit when they 
quit the1rown locality All the natives of the plain call these 1aces 
indiscriminately ‘‘ Pahartyas,” or ‘‘hill-men,” who though they 
differ from each other, differ stıll more from the inhabitants of 
the plain in their language and mode of lıfe They are all moun- 
taimeers and Mongolians, and have all great physical strength 

A story 1s told of a Bhutea woman who once carried a grand 
piano up the Ghaut from Punkabaii to Darjeeling ın three days, 
and arrived on the third day quite fresh and unexhausted at her 
destinatgon with her purden on her back 


A RECENT number of the China Review (vol xvi N®. 3) 
contains a long paper by Mr Taylor, whose publications om 


90 


NATURE 


[May 24, 1888 





Formosa and its people have frequently been noticed ın these 
<olumns, entitled ‘A Ramble through Southern Formosa” It 
really describes a long journey along the almost wholly unknown 
east coast, and has much information respecting the vatious 
tribes, their relations to each other and to the Chimese Govern- 
ment—the Tipuns, Paiwans, Diaramocks, Amuias, and others 
Mr Taylor refuses to discuss gravely the theory of a cataclysm 
put forward to account for the aborigines in Formosa ‘‘One 
might just as well introduce the mythical convulsion which lost 
Atlanta to Europe, and detached Great Britain from the ne:gh- 
bouring continent, to account fo. the painted savages Cesar 
found in England ” The Tipuns are probably descended from 
emigrants from some noithern islands, probably Japan, the 
Paiwans as a 1ule inhabit the mountains of the interior, and are 
head-hunters, a cruel, predatory, and passionate 1ace, probably 
of Malay origin, and the very earliest settlers ın Southern 
Formosa The Pepohoans probably came from Loochoo , they 
‘have no language of their own, speaking only Chinese, while all 
the other tribes have their own tongue The Diaramocks are 
the most dreaded tribe of the south part of the island , they are 
reputed cannibals, but Mt Taylor doubts whether they are not 
accused without cause Tne papel concludes with some vigorous 
engravings of representatives of the different tribes, mcluding a 
Diaramock, a Tipun chief, an Amua, a Paiwan, a Tipun waruor, 
a Nicka, and Tipun weapons 


THE Bollettno of the Italian Geoziaphical Society fo. Apul 
publishes the results of some preliminary studies, by Prof Giulio 
Beloch, of the Roman University, on the vital statistics of Italy 
during the last thee centuries “ According to these studies, the 
total population of the peninsula has mereased from a little over 
11,099,090 ın 1550 to 13,003,009 ın 1700, 16,500,000 in 1775, 
over 18,009,030 in 1880, and nearly 30,099,020 ın 1887 The 
growth of the population for some of the large: States 1s given 
asunder — 


States Year, ae Yer aiaa Year Pop in 
Naples I51I 27 1709 30 1770 4,09 
Sicily 1570 107 1714 II2 1770 1 48 
eras the 1569 16 IȚOI 198 1769 217 
Tuscany 1562 08 1738 089 1766 o 94 
Venetia 1548 16 1700 18 1766 2 24 
Milane-e 1542 ro 1724 II 1783 II 
Piedmont 1569 105 1723 155 1773 23 
Sardinia 1575 Ors 1728 03 1775 o 42 


4 


A GEOLOGICAL Expedition, un ler the leadership of MM 
Ivanoff and Konshin—the two well-known Investigators of the 
geology of Turkistan—is to be sent out this summer for the 
exploration of the littoral region of Russian Mantchmia The 
orography of this region 1s hardly yet known and the Expe- 
Pition will certainly throw sone light on the structuie of the 
chains of mountains which are still hypo'hetically represented 
on our maps 





THE IRON AND STEEL INSTITUTE, 


“THE annual meeting of the Ion and Steel Institute took 
place last week at the theatre of the Instttution of Civil 
Engineers, under the presidency of Mr Daniel Adamson On 
the motion of the President, Hts Royal Highness the Prince of 
Wales was unanimously elected an honorary member Sir 
Henry Bessemer presented the Bessemer medal to the President, 
and referred in the course of his 1emarks to the circumstance 
that whereas in Sheffield, the stionzhold of steel-making, he 
could find no one to mvestigate his process when he first brought 
it out, fortunately for him—and he might add, fortunately for the 
world—their President, Mı Daniel Adamson, did so, and having 
satisfied himself as to its applicability determined to employ tt 
The President, whose investigations with regard to steel are well 
known, thanked Sn Henry Bessemer and the Council of the 
Instituuon for the award, and referred to his early connection 
with Bessemer steel, which metal he had cont.nued to use ever 
since 
The President then delivered the 


° 
annual address, which was 
manly statistical in character 


The Iron and Steel Institute had 
e 


E 


been nineteen years ın existence, durmg which period 2116 
members had been elected, including seventy-two elected at the 
present meeting He drew attention to the falling off which had 
taken place ın the production of manufactured non in this country 
since 1884, and the large 1acrease in the production of steel dur- 
ing the same period Thus in 1884 about one and a quarter million 
tons of Bessemer steel mgots weie produced, and in 1887 about 
two million tons, bemg an increase of about 60 per cent , m 1884 
neaily half a milion of tons of Siemens open-hearth steel ingots 
wee cast, and nearly a million tons last year, the actual increase 
during the period being over 106 pei cent , besides which plant 
1s at present in course of election estimated to produce another 
quaite: of a millon tons annually During the same period there 
has been an enormous inciease 1n the application of steel to ship- 
building puiposes Thus froma table supplied to the President 
by Mr Wilham Parker, Chief Engmee: to Lloyd’s Registry of 
British and Foreign Shipping, ıt 1s found that whereas ın 1878, 
under 3000 tons of steel were employed ın the manufacture of 
steameis and sailing-vessels built under Lloyd’s suivey, and over 
300,000 tons of non, last year over 210,000 tons of steel were 
employed and about 52,090 tons of 1ron The proportional 
increase 1n the use of steel in the last thiee years has been about 
cent pei cent, and the falling off in the use of iron dwing the 
same period 350 pei cent Before jeaving the subject of steel, 
the President ieferred to the papers read at the Institution of 
Civil Engineers on “Manganese in its Application to Metal- 
lurgy,” and on “ Some Novel Properties of Jionand Manganese,” 
wherein it was shown that whereas 25 to 75 per cent of 
manganese in steel makes it as brittle as glass, breaking unde a 
much less tiansverse load than cast inon, 12 to 14 per cent of 
manganese ın the metal secues high canying power with great 
elongation Thus a bat of the composition—carbon 0 85 per 
cent , silicon O 23 per cent , sulphu o 08 per cent , phosphorus 
© 09 pei cent , and manganese 13 5 pei cent , carried a load of 
57 02 tons to the squaie inch, and took a permanent set at 
29} tons, with an elongation of 398 pei cent This metal 
1s toughened by heating it to a high temperature, and plunging 
itinto water at a temperature of 72° F It ıs difficult to 
machine, which would militate against its practical application 
fo. many purposes, unless cooling in water whilst developing 
stiength and toughness should also have a softenmg tendency 
The President concluded his address by drawing attention to the 
influence of the alloys they contain on the various applications of 
pig metal, as outside of high class heematites that are used for the 
manufacture of Bessemer and open-hearth steel, selections may 
be made giving the highest 1esults without using some of the 
higher-priced irons that are now considered necessary fo. given 
purposes 

Mr Carbutt, President of the Institution of Mechanical 
Engineers, n proposing a vote of thanks to the President for his 
addiess, diew attention to the irteresting cucumstance noted by 
Mr Paker that 100 tons can now be cariied one mile by steam- 
ships at the rate of thirteen miles an how, at a total cost, including 
fue:, insurance, &c , of seven-eighths of a penny 

The papeis 1ead and discussed at this meeting 1anged over a 
large vauety of subjects Mr T Turner's pape: on ** Silicon 
and Sulphur in Cast Thon,” 1ead at a previous meeting, was 
discussed The conclusions at which the author anives aie that 
in the blast furnace three chief agencies are at work tending to 
eliminate sulphur, of which ın Cleveland practice not moire than 
one-twentreth passes into the iron (1) a high temperature tends 
to prevent the absorption of sulphur by iron , (2) a slag rich in 
lime readily combines with sulphu , and (3) the amount of 
sulphur actually retamed by the metal is influenced by the pio- 
portion of silicon and probably ceitain othe: elemenis piesent 
in the non—the mowe silicon the less sulphur This paper was 
discussed by Messrs Snelin, Gautier, Riley, Bauerman, and Sir 
Lowthian Bell, but the author, in his 1eply on the discussion, 
considered that nothing had been brought forward to disprove 
what he maintained, vız that if they put silicon and sulphur 
together ın iron, they would not combine there, the sulphu 
would pass off and the silicon remain 

Mi Gautier read a paper on the melting in cupola furnaces 
of wrought tron o1 steel scrap mixed with ferro sılıcon, the con- 
clusion at which he aruved being that oid.nary wrought-1ron 
scrap so heated may yield results as good as those obtained fiom 
castings made with oidinary steel sciap This conclusion was 
contested, however, by various speakers in discuss'on 

A paper iead at the last meeting of the Institute by Mr 
A. Wilson, on “The Use of Water Gas for Metallurgical 
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Purposes,” was discussed The author had found water gas and 
producer gas practically equal both as regarded cost of production 
and heating values 

Mr H Eccles diew attention, in a paper on “‘An Imperfection 
in Mild Steel Plates considered chemically,” to want of care in 
sampling steel before casting, whereby defects ın the ingots were 
rolled out into the plates , and it appeared in the discussion, as 
well as in a paper by Major Cubillo, on ‘‘ The Manufacture and 
Treatment of Ordnance at Trubia,” that the mgot was much 
improved when the steel was made and heated in a raciation 
furnace Another paper by Major Cubillo, on ‘‘ Steel Castings 
for the Manu‘actme of Guns,” gave rise to a highly technical 
discussion , as did also papers on ‘* The Behaviou of Arsenic in 
Oie and Metal during Smelting and Purification Processes,” by 
Messis Pattinson and Stead, and on ‘‘ The Effect of Arsenic on 
Mild Steel,” by Messrs Harbord and Tucker 

The last paper read was on ‘fA New Instrument for the 
Measurement of Colow, more especially as applud to the 
Estimation of Carbon ın Steel,” by Mr H Le Neve Foster In 
the instrument are two fields of view under similar monocula: con- 
ditions, freed from any errors which may arise from the introdction 
of unequal side lights, and also the different power of distinguish- 
ing colour that often exists in the eye of the observer , ın con- 
junction with the instrument isa standard set of colomed glasses, 
each set being the same colow, but regularly graded for depth 
of tnt The mstrument consists of a tube, divided by a central 
partition terminating at the eye-piece m a kmife edge, which, being 
inside the range of vision, 1s not seen when the instrument 1s 1n use 
At the other end of the instrument are two apertures of equal 
size, and alterable in size or shape by means of diaphragms The 
two apertmes are divided by the thick end of the central parti- 
tid, which, together with the sides, 1s recessed so as to hide the 
edges of the standard glasses, as well as the sides of the gauged 
glass vessels, which are used to contain the hqud that requires 
to be matched or compared The only light coming to the eye 
must pass in equal quantity through the gauged glass vessel and 
the standard glasses respectively 

The instrument has been used bv dyers, biewes, and sugar, and 
vanous other manufacturers It forms a ready means of measunng 
the depth of colour in wate1, and 1s also applicable for Nessler’s 
ammonia test as used in water analysis For the estimation of 
carbon, the autho. finds the best 1esults are obtained by dis- 
solving o 5 gamme of steel ın ro cc mitric acid, sp I 20, anil 
boiling for twenty minutes, and then diluting to 50 cc and 
placing the hquid ina tinch cell For mild steel this gives ane 
easy colom to match, the results obtamed agieeing well with 
those found by the Eggerty method 
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THE Quarteriy Jounal of Ahcroscopual Science for Apul, 
1888 (vol xxvi pat 4) contans —A monogiaph on the 
species and distitbution of the genus Peripatus, Guilding (plates 
34 to 40), by Adam Sedgwich, I R S , gives a1 account of all 
the known species of the genus, with a bibhogiaphy of most of 
the litexatme ieliting to them Many of the figures aie 
colowed from nature —Notes on the anatomy of Peripatus 
capensis and P nozwe-sealanae, by Tilan Seldon, Bathust 
Student, Newnham College, Cambridge Guves details about the 
crural glands, the segmental organs, the accessory glands of the 
male, and the vas deferens —On the construction and purpose 
of the so-called labyrinthine appaiatus of th: I abyrinthine 
fishes (plate 41), by Di Nicholas Zogiaff—Studies on the 
comparative anatomy of sponges, (1) on the genera Ruidleia, 
n gen, and Quasillina, Norman (plate 42), by Arthur Dendy 
—Klemenbeig on the development of Lopadoihynchus, by G C 
Bourne This paper gives a sdsmd of Piof Kleinenbeig’s very 
detailed account of the development of the Polychate Annelid 
Lopadorhynchus, which extends over 225 pages df the Zer*schs ift 
Jur Wossenschafiliche Zoologie 


Ameaican Jouinal of Science, May —The absolute wave- 
length of light, Part 2, by Lous Bell In continuation of his 
previous communication the author here gives the angulaı 
measurements, and the details of the measurement and cali- 
biation of the gratings, together with the final result. He also 
mquires into the probable sources of error im some 1ecent deter- 
minations of wave-length Fls own final determination of the 
mean value of the absolute wave-length for the line D, 1s 
5896 18 in au at 760 mm pressure and 20° C temperature, o1 








22 vacuo 5897 90, which he considers not likely to be in enor 
by an amount as gieat as one part in two hundied thousand — 
Three formations of the Middle Atlantic slope (contirued), by W 
J McGee In this paper the author deals with the Columbian 
formation alone, describing ın detail the general characters of 
its fluvial and interfuvial phases By the fuvral phase he 
undeistands the thicher ard more conspicuous formations 
commonly occuring along the great rivers at and toi some 
miles below the fall line, while the zee: fluzzal comprises 
tne thinner deposits foiming the surface ove: the re- 
mainder of the coastal plain ‘These interfluvial ceposits 
aie shown to corroborate and extend the testimony of 
the deltas, all the phenomena conjointly recording a brief 
period of submergence of the entne coastal plain in the 
Middle Atlantic slope reaching Ico feet in the south and over 
400 ın the north, with cv.eval cold, long anterior to the terminal 
moraine period —On some peculiatly-spotted rocks froin Pigeon 
Point, Mmnesota, by W S Bailey ‘The character and origin 
are discussed of some cu~ous circular spots occurrirg here and 
there on the quaitzites of Pigeon Point, a district projectn g about 
34 miles into Lake Superior, and consisting munly of a gieat 
dyke of coarse olivine gabbro or diabase — The ‘laconic system 
of kmmons, and the use of the name Taconic ın geological 
nomenclature (continued*, by Chas D Walcott In this paper 
the author deals with the subject of nomenclatuie, discussing the 
use of the namcs Taconic and Cambrian, and concluding with a 
classification of the North American Cambrian rochs —Piof R 

D Salsbury has some 1emarks on the terminal moraines of 
North Germany, and Carl Barus communicates a short note on 
the viscosity of gases at ]igh temperature, and on the pyrometric 
use of the principle of viscosity 


Bulletin de PAcadémie Royale de Belgique, March —Remaiks 
on some stone implemen.s found in Spain by MM II and L 
Sunet, by A F Renard Amongst the rich archazological finds 
recently made by MM Suet in the Carthagena and Almena 
distucts are some polish.d stone hatchets of small size and 
beautiful workmanship With a view to determining the 
materal of which these implements were made, the autho: has 
subjected them to a careful analysts, and finds that this mateual 
1s fibrolite, which occurs in many paits of Spain In appearance 
it somewhat 10sembles jade, but its chemical composition and 
general properties show chat it 19 quite distinct fiom that sub- 
stance —Determination of the vanations in the specifc heat of 
fluids nea the citical po at, by P de Icen It 1s suggested as a 
working hypothesis, that Mud, aie formed of molecular gioups 
which may be called liqu logt nic molecules These groups and 
then constituent elements, presenting the aspect of little vortices, 
would appear simply to be the molecules as regarded in the gascous 
state (gasogentc molecules) The transition from the liquid to 
the gaseous state at the critical temperatme might then be thus 
interpieted It may be admitted that at a given temperature 
the vasogenic molecules corse to move in closed curves, and 
desctibe the rectilinear trayectorics of M Clausius The 
author’s 1esearchcs, as here described, tend mainly to confirm 
this view 


Rendiconti del Reale Istituto, Lombardo, Apal —On the 
importance of the phagocit1 in the moiphology of the Metazoi, 
by Prof Leopoldo Magi The authoi’s researches generally 
tend to confirm the concusions of Metschnikoff regarding the 
physiological functions of the phagociti He considers that 
t Dhagocitism ”—that ıs, the intracellular digestive process—is a 
function which attests in the morphology of the Metazoi, or 
pluricellular organisms, their genetic descent from the Protozo1 
Thus physiology, as wel as embiyology and paleontology, 
confirms the now commonly accepted views regarding biological 
volution in animal organ:sms 


Rivista Serentrfico Industriale, Apul 30 —On some 1ecent 
discoveries ın el¢ctro-optics, by Prof Ercole Fossat In con- 
nection with the recent 1eseaiches of Iertz and Hallewach» on 
the influence of light on electrified conductors, attention is 
duected to the analogous experiments made by Morichini at the 
begmning of the present century Reference 1s made more par 
ticularly to this physicist’s observations on the magnetizatidh of 
steel by the effect of light alone, independently altogether of any 
acuion caused by heat or teriestrial magnetism —Researches on 
magneticgthermogenesis, by Prof Giuseppe Martinott: The ex- 
periments described in tnis and previous papers lead to, the 
general conclusion that heat 1s developed when soft 1ron, o1 any 
other magnetic body, 1s sucgessively magnetized , and that the 
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heat ıs increased by reversing or even simply inteirupting the 
current, which is in accordance with the modein theories on 
thermodynamics and molecular polarization But all these ex 
periments are merely preliminary stadies ın a field of vast and 
incieasing importance, the cultivation of which may ultimately 
lead to the greatest discovery of modern times, the deter- 
mination and application of the laws by which the material 
universe 1s governed even in phenomena of a psychic order 
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Royal Society, March 8 —“ Contributions to the Anatomy 
of the Central Nervous System of Vertebrate Animals 
Anatomy of the Brain of Ceratodus forsteri” By Alfred 
Sanders, MRCS, FLS 

The brain of Ceratodus has the following general arrangement 
the membrane which represents the pia mater 1s of great thick- 
ness and toughness , there are two regions where a tela choroidea 
1s developed , one where ıt covers ın the fourth ventricle, and the 
other where ıt penetrates through the third ventricle and separates 
the lateral ventricles from each other 

The thalamencephalon and the mesencephalon are narrow, 
and the medulla oblongata 1s wide The ventricles are all of 
large size, and the walls of the lateral ventricles are not com- 
pleted by nervous tissue All the cranial nerves are to be seen 
except the abducens and the hypoglossal There is a large 
communicating branch between the trifacial and the vagus The 
glossopharyngeal has no separate root, but 1s a branch of the 
vagus , the ganglion of the vagus 1s not the termination of the main 
trunk, but 1s an off-shoot from the ramus lateralis , the gangl.on 
gives off the branchial nerves and the ramus intestinalis, *he 
ramus lateralis passing on without entering it 

The minute structure of the dorsal part of the cerebram 
presents four layers externally a layer of finely granular 
neuroglia, with slight indications of radial striation >» next a 
layer of larger-sized cells, then another layer of neuroglia, 
with fibullæ having a tendency to a longitudinal direction » and 
internally a layer of rounded cells closely crowded together 
The ventral part of the cerebrum has only two layeis, the 
exteinal of neuroglia, and the internal of rounded cells 

The olfactory lobes resemble the cerebrum in structure, there is 
an internal layer of cells continuous with those of th® ce: ebrum, 
and an external laye: of glomerul: olfactou, which seem as if 
they were the external layer of the cerebrum condensed , and 
between the two, a layer of longitudinal fibres, on which 
fusiform cells are developed 

The optic lobes also consist of fom layers 
1s a layer of longitudinal fibrils denved from the optic tract , 
then a layer of smoothly granular neuroglia, then a layer of 
transverse fibrillze which collect into a commussure in the central 
bne at the dorsal surface This layer also contains fusiform 
and rounded cells sparsely scattered through ıt, and inter- 
nally there 1s a layer of cells mostly rounded At the central 
lne on the dorsal surface there is a ganglion of large cells 
resembling those of the optic lobe of the Plagiostomata 

The cerebellum ıs a mere bridge over the fomth ventricle 
Its structure presents the usual number of layers internally the 
fibrous layer, which ultimately forms the crura cerebelli ad 
medullam , then the granular layer, the cells of which are of 
large size compared to those of the same layer ın Teleoste: and 
Plagiostomata , then a layer of Purkinje celis, of which the form 
and the number of processes are not uniform , exteinally ıs the 
molecular layer, which consists of a coarsely granular network 
deiived from the processes of the Purkinje cells, also a network 
of finer fibrils and many rounded cells 

In the spinal cord there are three columns of longitudinal fibres 
on each side m the white substance viz the vential columns 
between the two ventral 10ots of the spinal neves, the lateral 
‘columns between the dorsal and ventral roots » and the dorsal 
columns between the two dorsal roots Fibres of large size are 
scattered throughout the two forme: columns, but collected 
pringipally in the ventral The dorsal consists entirely of minute 
‘fibres 

The principal feature in the white substance 1s a fibre of gigantic 
size, which ıs situated on tl € summit of the ventral colugans, one 
-on egch side, 1t consists of a common medullary sheath , inclosing 
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(whee the fibre ıs laigest) abo t 40 to 50 axis-cylindeis , these 
have the character of the axis cylindeis of the ordinary fibres of 
the white substance, but have no sepaiate medullary sheaths , 
this fibre 1s traceable throughout the spinal cord , commencing 
opposite the posterior end of the abdomen, ıt extends to a short 
distance behind the exit of the facial nerve, it varies in size, 


| and becomes of the greatest diameter near the posterior: end of 
| the medulla oblongata , its axes escape through the medullary 


sheath, and join the longitudiral fibies of the vential columns 
Near its anterior te:mimation all the axes have escaped except 
one , at this point ıt bears a great resemblance to Mauthner’s fibre 
in the Teleostei. This remaining fibre decussates with that of 
the other side a short distance behind the exit of the facial nerve, 
and enters the root of that nerve on the opposite side 

In the gray substance of the spinal coid, there are two seres 
of ganglia, one in the vential horn, which consists of multipolar 
cells often of very large size They send processes into the ventral 
and lateral columns, which often become the smaller-sized longi- 
tudinal fibres The cells of the other se1ies of ganglia are of 
smaller size, and are situated ın the substantia gelatmosa cen- 
tralıs , they are smooth in outline, and give off one or two pio- 
cesses , they probably have to do with the dorsal roots of the 
spinal nerves Cells also of thts kind occur at other places, as 
1n the fibrae 1ectæ, and ın the field of the ventral columns 

The transverse commissures are one in the spinal cord, which 
passes through the substantia gelatınosa centralis over the central 
canal , another on the ventral side of the anterior part of the 
medulla oblongata, which corresponds to the commusswia ansu- 
lata of the Teleostei, and ıs connected with the commissure in 
the dorsal part of the optic lobes , then there ıs the posterior 
commissuie at the posterior part of the third ventricle, and a 
commissure at the posterior end of the cerebrum which 18 tlre 
anteriol commissuie 

There 1s no chiasma of the optic nerves visible externally , what 
there 1s of it, 1s situated ın the substance of the thalamencephalon, 
The antenor root of the fifth nerve arises from a ganglion 
occupying a broad swelling at the lateral part of the gray matter 
of the floor of the fourth ventnicle The posteilor root arises 
fiom the summit of the restiform bodies 

The facial passes backward in a small tubercle at the junction 
of the floor of the fourth ventricle with the restiform bodies 

The acusticus arises fiom a bundle of fibres which aie situated 
on the summit of the ventral column, and appear to be a con- 
tinuation forward of part of the multi-axial fibre which has not 
gecussated 

The five roots of the vagus pass backward, and enter in suc- 
cession the same tubercle as, and to the outside of, the facial 
nerve , the three posteiior 1oots are double, so that the vagus 
1s equivalent to eight nerves, and consists entirely of dorsal 
roots 

Two nerves aie given from the ventral side of the medulla 
oblongata, each of which has two roots , they do not join the 
vagus, and pass back some distance within the vertebral canal, 
and emerge on a level with the exit of the dorsal roots of the 
spinal nerves 

The second and third spinal nerves supply the pectoral fin, 
and follow the course usually pursued by the hypoglossal when 
that nerve is present in Teleoster 

The fibres of the ventral roots of the spinal nerves enter ın a 
direction upward and forward toward the inner edge of the multi- 
axial fibre, between it and the central canal, and then passing 
over the dorsal edge of the same are either lost in the gray sub- 
stance of the ventral horn, jom a piocess of one of the multi- 
polar cells, or become one of the longitudinal fibies of the 
ventral columns of the cord 

The brain of Ceiatodus presents an embryonic condition m 
three points vız first, ın the extreme size of the ventricles and 
the tenuity of the substance of therr walls , second, 1n the alter- 
nating origins of the dorsal and ventral roots , third, ın the origin 
of the dorsal roets close to the cential line 

Compared to Protopterus, ıt differs in the shape and impei- 
fection of the cerebral lobes, and m the fact of its having a well- 
developed rhinencephalon , but ıt agrees ın the narrowness of 
the mesencephalon, and breadth of the medulla oblongata, and 
in the rudimentary character of the cerebellum. 

Ceratodus agrees also with the Ganoids in the comparative 
narrowness of the mesencephalon, and in the proportions of the 
cerebellum 

With the Plagiostomata it agrees in the structure of the optic 
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lobes, both orders presenting a ganglion of large cells in the 
dorsal part 

With the Teleoste: ıt agrees in the multi-axial fibre, which 
anterior to its termination resembles the Mauthnen’s fibre, also 
1n the position and fact of its decussation 

With the Petromyzon it agrees in the structure of the tela 
cho.oidea which covers the fourth ventricle 


April 19 —“ On the Heating Effects of Electric Currents, 
No II” By W H Preece, FRS 

I have taken a great deal of pains to verify the dimensions of 
the currents as detailed ın my paper read on December 22, 
1887, required to fuse different wires of such thicknesses that 
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1s strictly followed , and I submit the following as the final values 
of the constant ‘‘a@” for the different metals — 


Inches Centumetres Miıllımetres 
Copper 10244 2530 800 
Aluminium 7585 1873 59 2 
Platinum 5172 1277 404 
German silver 5230 1292 40 8 
Platinoid 475° 1173 371 
Iron 3148 7774 246 
Tin 1642 405 5 128 
Alloy(leadandtin2to1) 1318 325 5 10 3 
Lead 1379 340 6 108 


























the law , With these constants I have calculated the two following 
C = aa3? tables, which I hope will be found of some use and value — 
Table showing the Current in Amperes required to Fuse Wires of Various Sizes and Materrals 
C=ad3? 
No |D l Ger Sılver | Platind | I T Tım-Lead | Tead 
S WG oha ! Br pk a oe pips ae pee pork a Siro a = S148 a= 1642 a Maaah 
da J — 
I4 0080 | 0 022627 231 8 | I7I 6 1170 118 3 107 5 | 71 22 37 15 29 82 31 20 
16 0064 | OOI6IgI 165 8 122 8 83 73 84 68 7690 | 5096 26 58 21 34 22 32 
18 | 0048 | 0 010516 107 7 79 75 54 37 5499 | 4995 | 3310 17 27 13 86 14 50 
20 0036 | 0 006831 69 97 51 81 35 33 35 72 3244 | 21 50 II 22 9 002 9 419 
22 0028 | 0 004685 48 00 | 35.53 24 23 24 50 22 25 | 14 75 7 692 6 175 6 461 
24 0022 | O 003263 33 43 24 75 16 88 17 06 15°50 j 1027 5357 4 300 4 499 
26 oor | o 092415 24 74 18 32 12 49 12 63 Il 47 7 602 3 965 3 183 3 330 
28 o 0148 | o oorgor 18 44 13 66 9 311 9 416 8552 5 667 2956 2 373 2 483 
30 O 0124 | O 001381 14 15 10 47 7 142 7 222 6559 4347 2 267 1 820 I 904 
32 0 o108 | O 001122 I1 50 | 8 512 5805 ` 5870 5 330 | 3 533 1 843 1 479 I 548 








Table giving the Diameteis of Wue of Various Materials wuch will be Fused by a Current of Guen Strength 


d= (S? 3 





























a, Diameter in inches 
£8 
ao |7 
FI a Copper Aluminium Platinum German Silver | Platinoid Tron Tin Tin-Lead alloy Lead 
O , 410244 a = 7585 a = 5172 a = 5230 @ = 4750 a = 3148 a = 1642 a = 1318 a = 1379 
| 1 
I O 002I © 0026 0 0033 00033 ' 00035 | 00047 o 0072 © 0083 o 0081 
2, 00034 o 0041 © 0053 © 0053 o 0056 | o 0074 0 oII3 00132 | 00128 
3| 00044 0 0054 O 0070 00069 | 00274 © 0097 © 0149 0 0173 o 0168 
4 0 0053 0 0065 o 0084 00084 | 00089 OOLl7 O OII O 0210 0 0203 
5 00062 o 0076 o 0098 © 0097 |l  ooro4 0 0136 00210 | 00243 0 0236 
10 © 0098 O 0120 OOIss į Oo154 : 00164 © 0216 o 0334 o 0386 o 0375 
15 | 00129 o 0158 O 0203 00202 | 00215 00283 | 00437 o 0506 O 0491 
20 | OO0156 o O191 0 0246 0 0245 0 0261 0 0343 | O 0529 0 0613 o 0595 
25) Oorgr © 0222 o 0286 o 0284 0 0303 0 0398 o 0614, oo7II , 90690 
30 0 0205 © 0250 O 0323 00320 | 00342 00450 | 00694 0 0803 00779 
35' 00227 0 0277 o 0358 © 0356 | o 0379 0 0498 o 0769 o 0890 o 0864 
40 O 0248 © 0303 O 0391 © 0388 | 0 0414 00545 o 0840 0 0973 o 0944 
45 o 0268 0 0328 © 0423 00420 | 00448 o 0589 © 0909 O 1052 O 1021 
50 | 0 0288 0 0352 © 0454. 00450 ! 00480 © 0632 o 0975 or 1129 © 1095 
60 | 00325 o 0397 00513 O 0509 0 0542 o 0714 O IIOI o 1275 o 1237 
70 o 0360 O 0440 © 0568 0 0564 O 0601 00791 O 1220 O 1413 O 1371 
80 0 0394 o 0481 O 0621 o 0616 o 0657 o 0864 O 1334 o 1544 O 1499 
90 | 00426 0 0520 o 0672 00667, | OO7II o 0935 o 1443 O 1671 O 1621 
100 0 0457 o 0558 0 0720 ° 00715 o 0762 o 1003 | ©1548 O 1792 O 1739 
120 0 0516 o 0630 o 0814 o 0808 o 0861 O 1133 ' 01748 o 2024 o 1964 
140 | 00572 o 0698 © 0902 +o 0895 0 0954 O 1255 © 1937 O 2243 o 2176 
160 ' 00625 0 0763 0 0986 0 0978 O 1043 O 1372 o 2118 O 2452 0'2379 
180 | 00676 © 0826 o 1066 o 1058 O 1128 O 1484 O 2291 o 2652 o 2573 
200 0 0725 o 0886 O 1144 © 1135 O 1210 O 1592 © 2457 o 2845 o 2760 
225 o 0784 0 0958 O 1237 O 1228 O 1309 O 1722 o 2658 o 3077 o 2986 
250 | 0 0841 © 1028 © 1327 O 1317 O 1404 o 1848 o 2851 O 3301 © 3203 
275 | 00897 © 1095 o 1414 O 1404 O 1497 O 1969 1 0 3038 o 3518 O 341 
300 + 00950 O III O 1498 o 1487 o 1586 o 2086 oa: 3220 Q 3728 o 36 
e 
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May 17 —“ On the Structure of the Electric Organ of Rara 
circularis” By J C Ewart, MD, Rezius Professor of 
Natural History, University of Edmburgh Communicated by 
Piof J Burdon Sanderson, F R S 

This paper gives an account of the structure of the cup shaped 
bodies, which, as mentioned ın a previous papei read on April 26, 
1888, make up the electiic organs of ceitain members of the 
skate family The structure of these electric cups has been 
already studied 1n three species of skate, viz Raza felonia, R 
radiata, and R circularis The present paper only deals with the 
electric organ of R cercularis It showsthat the caps in this species 
are large, well-defined bodies, each resembling somewhat the cup 
of the familiar “ cup and ball” The cup propel, hike the disks 
of R bats, consists of three distinct layers, (1) the lining, which 
1s almost identical with the electric plate of R dates, (2) a thick 
median striated layer , and (3) an outer or cortical layer The 
lining or electiic plate 1s separably connected with the termmal 
branches of the numerous netve-fibies, which, enteng by the 
wide mouth ın front, all but fill the entire cavity of the cup, and 
ramify over its inner surface, the intervening spaces being 
occupied by gelatinous tissue This electric layei, which ıs 
utchly nucleated, piesents neatly as laige a surface for the ter- 
minations of the electric nerves as the electr.c plate which 
covers the disk in R dates and R clavata The striated layer, 
as in & dats, consists of numerous lamellz, which have an 
extremely contorted appearance, but it diffeis from the corre- 
sponding layer in Æ ġatıs, m retaining a few corpuscles The 
cortical layer very decidedly differs ın appearance from the 
alveolar layer ın Æ bats It 1s of considerable thickness, con- 
tains large nuclei, and sometimes has short blunt processes 
projecting fiom its outei surface These short processes ap- 
parently correspond to the long complex projections which in 
A bats give rise to an irregular uetwork, and they seem to 
indicate that the cortical layer of R circularis essentially agiees 
with the alveolar layer of X dats diflering chiefly ın the amount 
of complexity Surrounding the cortex there 1s a thin layer of 
gelatinous tissue in which capillaries ramify This tissue eviden'ly 
represents the thick gelatmous cushion which lies behind the 
disk in Æ éa¢zs, and fills up the a'veoli 

The stem of the cup is usually, if not always, longer than the 
diameter of the cup It conusts of a core of altece] musculat 
substance, which 1s sutounded by a thick layer of nuclerted 
protoplasm continuous with the cortical layer of the cup, and 
apparently also identical with it 

The cups are arranged in oblique 1ows to form a loag, slightly- 
flattened spindle, which occupies the posterior two-thirds of the 
tail, beg in a skate measuring 27 inches from tip to tip, slightly 
over 8 inches ın length, and nearly a quaiter of an inch in width 
at the widest cential portion, but only about 2 hnes in thickness 

The posterior thiee fifths of the organ lies immediately benea h 
the skin, and has ın contact with its outer suface the neive of 
the lateral line The anterior two-fifths 1s surioanded by fibres 
of the outer caudal muscles It 1s pointed out that while the 
organ in Æ circularis ıs larger than m R 7advata, 1t 1s 1elatıveiy 
very much smalle: than the organ of R datis 


Linnean Society, April ig —Mi Caruthers, FRS, 
President, ın the chair —Prof Martin Duncan exhibited fa 
specimen of Heterocens otus mamillatus, showing the apertures 
of three of the genital ducts to be in the median intetradial 
sutures, the corresponding basal plates being imperforate A 
discussion followed, in which Mr W Percy Sladen and Dr C 
Stewait took pait —Mr George Murray exhibited some 
specimens of Spongocladza, with explanatory coloured diagrams, 
and made some inteiesting 1emaiks on the piesence of sponge- 
spicules on Algæ at present unaccounted for —Mr D. Moris, 
of Kew, exhibited, and made remarks upon, the bud-catching 
sedge, Uncinia samarcensis —Mir John R Jackson, of Kew, 
exhibited some table mats from Canada made of the highly 
scented grass ze ochoa borealis, and a sample of the so called 
pine wool prepared fiom the leaves of the American long leaved 
or turpentine-yielding pine, Pinus aust alts, with a mat made 
fiom the wool, an industry which has recently been started on a 
large scale at Wilmington, North Carolina —Mr J E Haitmg 
exhibited a living specimen of Natteter’s bat, which had been 
captured the previous day at Christchurch, Hants, together wita 
a water-colour drawing from life of Daubenton’s bat 1ecently 
taken at the same place —The first paper of the evening was by 
the Rev George Post (communicated by Mr Thiselto® Dyer), 
andecontamed desciptions of new plants from Palestine” In 
the absence of the author, the Saliegt points in the paper were 


admuably demonstiated by Mi J G Baka, FRS, who 
exhibited specimens of the piants alluded to —A paper was then 
1ead by the Botanical Secretary, Mr B Daydon Jackson, on 
behalf of Prof Fieam, on the floa of water meadows An 
interesting discussion followed, and the meeting adjowned 


May 3—Dr John Anderson, F RS, Vice President, in 
the char —The Chairman announced a tesolution of the 
Corneil to found a gold medal, to be called the ‘Linnean 
Medal,’ to be awaided at the forthcoming anniversary 
meeting to a botanist and zoologist, and ın futwe yeas 
to a botanist and zoologist alternately, commencing with ar 
botanist —Di Fiancis Day exhibited sme specimens of Loch 
leven and sea tiout iaised at Howretoun to illustrate his obser- 
vation that the markings usually 1elied upon to distinguish the 
species aire not constant, and therefore, taken alone, of no value 
for the purpose of ident.fication He also exhibited specimens 
of trout from Otago, New Zealand, descendants of some 
which had been introduced there, piesenting some cmlous modi- 
fications of stiuctme A @iscussion followed, ın which some 
interesting remarks were made by Piof owes and Mi Willis 
Bund -—On behalf of Mi Muller Chnisty, the Botanical 
Secretary (Mr B Daydon Jackson) exhibited some specimens of 
the Bardfield oxlip (Primula elavoi, Jacquin), gathered near 
Dunmow, and occuning only ın this pait of England (cf, 
Trans Essex Field Club, m p 148) —Mi A D Michael 1ead 
a paper on the life-histoites of the Acar Glyciphagus domesticus 
and G spinipes After describing in detail obseivations and 
dissections extending over thiee yeais, the author concludes that 
there 1s a hypopial stage in the life-history of Glycephagus, but 
far less developed than ın Tyroglyphus, and not an active stage 
m the species obseived , that it does not occur to all individuals 
of a species, and it has not been ascertained whether it occurs in 
all species , that the stage 1s not the result of desiccation or un- 
favomable conditions , and that it occupies the pernod between 
the penultimate ecdysis and that immediately previous Di C 
Stewait criticized Mr Michael's researches tn favomable terms 
—.\ communication was then made by Mr C B Clake on 
root piesswe He contested the view of A Sachs (and his 
followeis) that 100t pressme 1s sufficient to su tain the weight of 
a column of water of the height of roo (01 even 30) feet, and 
to force out diops at particular points of the leaves Je man- 
tained that ıt was a mathematical erro) to apply the equation 
Ż = gato the case of wate: in plants, and that in a collection 
of cells and longitudinal tubes of varying «ize (all very small) 
the only mechanical ideas that could be applied were those of 
capillaiy attiaction and motion In the discussion which 
followed, Prof Marshall Waid thought 100t-pressure necessary 
to explain the admitted results of manometer experiments Mı 
A W Bennett, on the other Fand, 1egarded the assumption of a 
high fluid tension in the cells of 10ots to diive morstme to the 
summits as nothing moie than an expression of our ignoiance 
as to what the water does move —A pape: on the ovicells of 
some Lichenopote was read by tne Zoological Secietary (Mı W 
Percy Sladen in the absence of the author, Mr A W Waters 


Physical Society, Apu! 28 —Prof Remold, FRS, 
President, ın the chair —The following communications were 
read —On electromotive force by contact, by Mr C V Buton 
Che object of the paper 1s to discuss the seats of the electro- 
motive foices developed by the contact of conduactois By 
conside1ing the distirbution of electricity on the surfaces of 
the conductors, and from the fact that the potentials 
thioughout their masses are constant, except about a thin layer 
neai the Junction, the author deduces that “zhe molecular achom 
which gives rise to a contact E M F between two conductors 2s 
confined to the immediate nerghbous hool of the junction” Tf 
E be the contact E M F , and M the quantity of electiicity which 
passes acioss the junction when two metals originally at the 
same potential aie placed in contact, it 1s shown that the wok 
done is LM, half of which is spent in producing heat and half in 
1aising the potential energy of the system Since the conductors 
are supposed bo be kept at constant temperatute, and the action 
which gives 11se to the EM F ıs confined to the immediate 
neighbouthood of the junction, the molecular energy must be 
absorbed at the junction By supposing the suface of contact 
very small, and the capacity of the system lage, it 1s shown 
that heat and chemical action are the only kinds of eneigy which 
fulfil the required conditions of supplying an indefinite amount 
ofenergy Hence, for substances chemically inactive, “the true 
contact E M E 1s equil to thar coeficient of the Peltier effect 


May 24, 1888] 





expressed mm absolute measiie” , and for substances chemically 
active, but devoid of Peltier effect, “the E M F 1s equal to the 
energy of combination of one elictro-chemical equivalent” 
Since metal-metal contacts can only be the seats of Peltier 
EMF ’s it 1s inferred that the apparent contact E M F 
(measmed mductively) must be due chiefly to an-metal contacts 
A list of analogous properties of Peltier and chemical E M F ’s 1s 
given in parallel columns The 1esults of some experiments on 
the contact E M F of glass and ebomite with mercury are 
tabulated, but they are very miegulai, and the author concludes 
that there 1s no tiue and definite contact E M F between 
conductors and non-conductois Profs Ayiton, Schuster, 
Thompson, and Peny discussed the points 1aised, and ıt was 
considered that direct experiment on contact E M F ina very 
perfect vacuum could alone decide the questions ~On a theory 
concerning the stdden loss of magnetic properties of iron and 
nickel, by Mi H Tomlinson periments by himself and 
othe: observers have shown that the temperatures at which 
non and nickel lose their magnetic properties depend on the 
specimens used, and the magnetizing forces employed , but the 
temperature at which they deez to lose these piopeities are 
definite—for nickel about 300°C , and iron about 680°C The 
author’s own experiments on ‘‘ Recalescence of non” show two 
cutical temperatwes , and Pinchon has shown by caloumetitc 
measurements that between 660° and 720°C , and between 1000° 
and 1050°C , heat becomes latent Ali these facts seem to indicate 
a molecular 1eairangement about these temperatures In lus 
proposed theory, he assumes that the molecules of non (say) 
contain magnetic atoms capable of motions of tianslation and of 
rotation These tend to form closed magnetic crcuits, but at 
ordinery temperatures aie unable to do so on account of the 
close proximity of then centres On raising the temperatme, 
therr centies are futher separated till at about 680°C their polar 
extremities 1ush togethe, forming complete cn curts and exhibiting 
no exteinal magnetic properties On cooling down, the centies 
approach until the gravitation attiaction overcomes the magnetic 
attiaction of their poles, when the magnetic properties reappear 
Prof Ayiton asked whethe: the autho: had made eaperiments 
on the reappearance of magnetic properties when raised to a 
white heat, and Prof Thompson inquired whether cobalt had 
been tested Both questions were answered negatively —Note 
on the graphic treatment of the Lamont-Frolich formula for 
induced magnetism, by Piof S P Thompson The formula 


Sz z 
F a = 7è 
1efened to is N = N Sw”? whee N 


saturated, N = induction due to Sz ampere turns, and ġ = 
value of Se which makes N = }N Sımple geometrical con. 
structions aie given for plotting the cuve when N and é are 
known, and for finding N and 4 when two pans of values of N 
and Sz have been deteammed The use of the formula is shown 
to be justified in practice, foi, as poimted out to the autho by 
Prof Per1y, the curves connecting permeability, p, and induction, 
B, ate straight lines fiom B = 7000 to B = 16,000, between 
which dynamos aie usually worked A method of predetermining 
N and 6 1s given for magnetic circuits of known form and 
materials, thus removing the objection often mged against the 
above formula, viz that ıt involves two constants which had to 
be deteımmed after the magnet was made 


Mathematical Society, May 1o—Sn J Cockle, FRS, 
President, in the chan —Mi E B  Elhott communicated a 
fouith pape on cyclicants o1 teina1y 1ecipiocants and allied 
functions —Mi Cook Wilson gave a sketch of some theorems on 
parallel straight lines, together with some attempts to prove 
Euclid’s twelfth axiom Messis Elliott, Buchheim, and Prof 
Tlenricil, F R S, took part in a lengthened discussion of the 
pape: —The following were tahen as read —On the flexure and 
the vibiations ofa curved bai, by Prof H Lamb, F R S —On the 
figues formed by the intercepts of a system of stiaight hnes in a 
plane and on analogous 1elations in space of thiee dimensions, by 
S Roberts, F RS —On Lamé’s differential equation, and 
stability of orbits, by Prof Greenhill ° 


Entomological Society, May 2 —D: D Shap, President, 
in the chan —Dı P B Mason exhibited an hermaphnodite speci- 
men of Satz ma cai fini, from Lincoln, and anothei specimen of 
the same species with five wings, bred at Tenby —Herr Jacoby 
exhibited female specimens of Chrysomela japana, collected by Mr 
T H Leech in Japan, and called attention to a sexual structure in 
the middle of the abdominal segment —Mr Adkin exhibited a 
variety of Eubola bepunctarra, taken at Box Hill —Mr W F. 
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Kırby exhibited, for Dı Livett, a cutous discoloured female 
specimen of Os n2thoptera mnes, Ciamer —Mr H Goss ex- 
hibited, for Mr W Denison-Reebuck, a rumbe: of specimens 
of an exotic species of bee obtained by the Rev W Fowler, of 
Liversedge, fiom split loguced The cells or pouches were very 
uregular and 1ough, and altogethe: unlike those of any known 
Bnitish species —-Dr J W Ellis read a paper entitled “ Re- 
marks on the Bntish Specimens of Afhodius melanostictus, 
Schmidt,” and Fe exhibited a number of specimens and diawings 
of this species and of Afhodius inguinatus, F A discussion 
ensued, ım which Dr P B Mason, Di Shaip, Mr Champion, and 
Dr Ells took pat —Mr E Meyrick communicated a paper on 
the Pyialidina of the Hawanan Islands, the mateual for which 
paper consisted pr.ncipally of the collection of Lepidoptera 
Heterocera formed by the Rev T Blachbwn dming six years’ 

residence in the Hawanan Islands Mr Meyrick pointed out 
that the exceptional position of these islands 1ende1s an accuiate 
knowledge of their fauna a subjectof great interest He stated 
that, of the fifty-six known species of Hawanan Pyralidina, nine 
had probably been introduced thiough the agency of man in 
recent times , but he be: eved the 1ema ning foity seven to be 
wholly endemic of these latter the author referred twenty six 
species to the Botydtdaz, twelve to the Scofarzade, four to the 
fle ophoride, three to che Crambidae, and two to the Phycetida 

Dr Sharp, Mı McLachlan, Dr Mason, and Mi E B Poulton 
took pait in the discussion which ensued 


PARIS 

Academy of Sciences, May 14 —M Janssen, President, in 
the chair —On diimagnetism, by M Mascart In connection 
with M Blondlot s 1ecent communication descibing an experi- 
ment on the apparent diamagnetism of a solution of the pei- 
chloride of non im a more concentrated solution of the same 
substance, 1l 1s pornted out that m 1845 Faraday showed that 
the action of the magnetic foices on a body depends on the 
medium ın which ıt ıs plunged, as it results from the difference 
of their coefficients of magnetic induction If the itensity of 
magnetization 1emains proportional to the magnetizing foice, 
which 1s the case with all diamagnetic and slightly magnetic 
bodies, the theory then shows that the magnetizm on the suface 
of the body in question changes its sign when the outer medium 
has a high coefficient —Remarks accompanying the presentation 
of a map of Massaya in Abyssinia, by M d'Abbadie Attention 
was drawn to some cartographic improvements mtroduced into 
this map by éhe author with the view of 1endering the nomencla- 
ture more distinct, and mote in accordance with the local pio- 
nunciation of geographical names In all cases such foreign 
desciiptive terms as as, Jebel, &c , give place to their equiva- 
Jents Cape, fount, &c —Fluorescence of cupiiferous lime, by M 
Lecoq de Boisbaudian After calcination in the aur, carbonate 
of lime containing a little oxide of copper yields a substances 
which gives in vacuum an extremely bight green fluorescence 
No spectral rays have keen observed When calcination takes 
place in hydrogen, instead of the gieen fluorescence, a moire or 
less pink o1 reddish light 1s obtained, at times somewhat intense, 
but always greatly inferion to the green fluorescence —Observa- 
tions of the new planet 277, discovered on May 3, at the 
Observatory of Nice, by M Charlois The observations extend 
over the period fiom May 3 to May 9, when the planet appeared 
to be of the thirteenth magnitude — Observations of the same 
planet aie recorded foi the period May 5-12, taken by M 
Trépied, at the Observatory of Algiers —Observations of the 
channels in Mars, by M Perrotin Some important modifica- 
tions are described, that have taken place in these appearances 
since they were first observed by the author in 1886 The 
tuiangular continent, somewhat larger'than France (the Lybia of 
Schiaparelli’s map), which at that time stretched along both 
sides of the equator, and which was bounded south and west 
by asea, north and east by channels, has disappeared The 
place where it stood, as dicated by the reddish white tint of 
land, now shows the black, or rather deep blue colour of the 
seas of Mas The Lake Meceris, situated on one of the 
channels, has also vanished, and a new channel, about 20° Jong 
and 1° or 1° 5 broad, ıs now visible, running parallel with the 
equator to the north of the vanished content Thuis chaftnel 
forms a dnect continuation of a previously existing double 
channel, which it now connects with the sea Another change 
1s the ungxpected appearance about the north pole of another 
passage, which seems to connect two neighbouuing seas throygh 
the pola: 1ce —Action of hydrochloric acid on the solubility of 
stannous chloride , hydiochlerate of stannous chloride, by M 
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Engel It is generally assumed that the solubility of stannous 
chloride m water increases in the piesence of hydrochloric acid 
But the experiments here described show that this ıs the 
case only when the quantity of acid added to the saturated 
solution of the chloride atteims a certain value The hydro- 
chlorate of stannous chloride, here also described, has for 
formula, SnC], + HCl, + 3110 _ It crystallizes and melts at 
about — 27° —On the existence of a pyiophosphorous acid, by 
M L Amat. ‘The existence here demonstrated of this body is 
a brillant verification of the theory of Wurtz regarding the con- 
stitution of the phosphorous and hypophosphorous acids — Essay 
on the equivalents of the simple bodies, by M Delauney 
Taking as unıtty the equivalent of hydrogen, the equivalents 
of the simple bodies may be obtained by the expression, 


NJ 52 — w, where N and » are mtegers, the values of #z 
3 


being obviously restricted to 0, I, 2, 3, or 4 According to these 
several values of z the elementary bodies are disposed ın so 
many famry groups, from which chlorine alone ıs excluded, 
while its neighbour, bromine, appears to belong to as many as 
three of the groups This classification seems natural, the first 
family supplying the true metals—copper, gold, lead—helow 
which, ın the descending scale, the fifth family corresponds to the 
alkaline metals and metalloids From all this 1s deduced a 
curious molecula: theory based on the assumption of a primitive 
molecule formed of six atoms Around one of these the other 
five describe circles with radu I, 2, 3, 4, 5, all moving in the 
same plane, and the central atom revolving round its own axis 
perpendicular to the plane The atomsat the distances I, 2, 3, 4 
revolve in the same dunection as the cential, the outer in the 
contrary direction, the molecule thus constituting a soit of 
astronomic system, infinitely small, put analogous to the stellar 
groups All these consideiations go to confirm in pimciple, if 
not in fact, the views of those chemists who hold that all the 
simple bodies are ultimately reducible to one—that ıs, hydrogen 
—Researches on the synthesis of the albummoid and proteic 
substances, by M P Schutzenberger Having completed his 
analytical studies of albumen, fibrine, caseime, gelatine, and 
other proteic substances, the author has now begun the study of 
their synthesis In this paper the first results are given, showing 
that the leuceme obtained by the synthetic process 1s identical 
with that y.elded by decomposition 
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Physiological Society, April 27 —Prof du Bogs-Reymond, 
President, in the chair —Dr Blaschko spoke on the develop- 
ment of hoiny tissue Between the rete Malpighn and the 
corneous layer (stratum corneum) of the epidermis two layers 
are found—the stiatum granulosum and the stratum lucidum—in 
which the cells of the 1ete, produced karyokinetically, must 

„undergo their conversion into the epidermal cells of the stratum 
corneum The speaker confined himself first to a consider- 
ation of the granules of the stratum granulosum, about which 
most widely different views have been advanced by various 
writers They have been regaided as consisting of fat cho'c- 
sterin, amyloid substance, proteid, keratin, and hyalin, and 
further as fluid, semi-flud, or solid Dı Blaschko has satisfied 
himself that the granules are not fluid, but that they contain 
more water than the cells of the epidermis He has further 
proved by employing all the chemical 1eactions which are charac- 
teristic of such different substances as fat, cholesterin, proteil, 
&c , that the granules cannot be regarded as composed of any 
of the above The curious colour they assume when stained 
with hematoxylin, and their behavio ır with chemical reagents, 
shows that their proper place ıs one intermediate between 
albumen ard keratin, the speaker hence proposed to give the 
name of prokeratin to the material of which the gianules ave 
composed —Dr Klaatsch had made a senes of preparations 
from the skin of monkeys, by which he shows that ıt 1s possible, 
by using various colouring-matters, to give different colours to 
the stratum lucidum and stratum corneum ın one and the same 
specimen, thus making it easy to distinguish these layers each 
from the other and from the stratum granulosum He shows 
further that ın the skin of monkeys, as in that of man, alter- 
natmg elevations and depressions are met with , the formei, o1 
gland-hillocks, cove: the glands of the skin, while the latter, o1 
folds, are jomed by tense bundles of connective-tissue passing 
through the rete, and thus forming an attachrrent for the skin. 
Finally, and in the thnd place, the preparations showe€ that the 
nuc®: of the cells ın the rete are still here and there recognizable 
in the stratum corneum as spaces which are probably formed by 


a disappearance of the nuclear substance, the nucleat membiane 
being peisistent —Dr R. Schneider has carried on a series of 
researches, extending over nearly every class of animals, on the 
absorption of iron and on its occurrence as oxide in the organs 
and tissues of the animals Up to the present time all the 
animals examined, whether hving in water, mud, or under- 
ground, have contained oxide of iron, which was detected, 
using all due precautions, by employing ferrocyanide of potas- 
sium and dilute hydrochloric acid The speaker gave an account 
of the behaviour of single animals taken from the Protozoa, 
Ceelenterates, Worms, Arthropods, Gasteropods, Fishes, and 
Amphibia Among Vertebrates, oxide of 1ron was found ın the 
cells of the alimentary canal, ın the liver and spleen, occasion- 
ally ın the kidneys and teeth, and in Proteus ıt occuried through- 
out the whole skeleton Among the Invertebrates oxide of non 
was found to occur in the cells of the liver and intestine, 
in the respiratory organs, the shells and chitmous envelopes 
The oxide occurred chiefly in the protoplasm of the cells, but 
also frequently in the nucle: It ıs impossible here to enlarge 
further upon the mtereting details of which Dr Schneider 
supplied an extended series j 
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AL-BIRUND. 


Al-Birini’s India an Account of the Religion, Philosophy, 
Literature, Chronology, Astronomy, Customs, Law, and 
Astrology of India about AD 1030 Edited in the 
Arabian orginal by Dr Edward Sachau (London 
Trubner and Co, 1887 ) 

T has often been said that India has no history and 
no historians We look ın vain through the ancient 

Sanskrit literature for any Herodotus or Thucydides 

The very idea of chronicling the events of the day or 

gathering the recollections of the past seems never to have 

entered the Hindu mind, and their ancient chronology 
is hardly more than astronomical mythology, The histo- 
rical growth of Indian literature, religion, and philosophy 
would indeed have remained a perfect riddle but for the 
few glimpses which we are able to catch of the real 
history of the country through other nations which were 
brought ın contact with ıt These are the Greeks, the 

Chinese, and the Arabs, whose successive accounts run 

like three broad bands of longitude across the ill-defined 

map of ancient India 

* The Greeks do not tell us very much of what they saw 
of India, either before or after Alexander’s invasion We 
may indeed gather from Hecateeus (BC 549-486) that 

India existed, and that its chief river, the Indus, had a 

name of Sanskrit origin We know, therefore, that 

Sanskrit was the spoken language of India in the sixth 

century BC But even that name had clearly passed 

through Persian channels before ıt reached Hecataeus, for 
it 1s only in Persian that the initial s of Szzdhu, the river, 
could have been changed into #4, and afte:watds been 
dropped Herodotus also mentions some Indian names-» 
such as the Gandariz, the Gandhdras of the Veda—which 
clearly show that at his time the peoples and rivers and 
mountains of India had names which find their explanation 
in Sanskrit only With Alexander’s expedition we might 
have hoped that the full light of history would have burst 
upon India But most of the works written by Aleaander’s 
companions have been lost, and even the work of 

Megasthenes, who stayed as ambassado: at Palimbothra, 

the modern Patna, at the court of King Sandracottus, has 

been preserved to us in fragments only Still the date of 

Sandracottus, in Sanskrit Chandragupta, has proved the 

sheet-anchor of ancient Indian chronology, and has once 

foi all fixed the date of Chandragupta and of his grandson, 
the great Buddhist monarch Asoka, in the fourth and 

third centuries B C 
The next witnesses to the actual state of political, 

social, and religious lfe in India are the Chinese 

Buddhism had been adopted as a third State religion 

in China in the first century AD From that time the 

religious intercourse between China and India was never 
entirely interrupted Buddhist priests travelled from 

India to China, and pious pilgrims went from China to 

India as the holy land of their religion Some of these 

pilgrims have left very full descriptions of what they saw 

and did in India, the most important being those by 

Fa-hian (399-414 AD), Hiouen-thsang (629-645), I-tsing 

(673-695), and Khi-mie, who visited India in 964, at the 
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head of 300 pilgrims Most of these travels and diaries 
have been translated into French and English by 
Remusat, Stanislas Julien, Beal, and Legge, and they 
give us a picture of Indian life during the Middle Ages 
of which we should have had no idea if we had been 
1estricted to Indian sources alone 

More important, however, than the desciiptions of 
these Greek and Chinese authors, 1s the work to which 
we wish to call attention—namely, the account of India 
written by Al-Biriinf in the year 1030 AD, and now 
published for the first time by Prof Sachau, of 
Berlin Al-Birtint was a native of Khw4rizm, the modern 
Khiva, born ın 973 He had devoted himself to the 
study of astronomy and philosophy, and when Khiva was 
taken by Sultan Mahmiid of Ghazna ın 1017, Al-Biraint 
was induced to accompany him to India The famous 
Avicenna, ze Abu Ali Ibn Sina, declined the same 
honour, and 1emained at home During the thirteen 
years that Al-Birfint spent in India, he devoted hım- 
self sedulously to the study of Sansknt, and Sanskrit 
literature He does not use the name of Sanskrit, but 
calls the language of India, both literary and vernaculai, 
Hindi, ze Indian, the fact being that Sanskrit was not 
yet used as a proper name of the ancient literary idiom, 
but only as an ep:theton ornans What progress Al-Bîrûnî 
made in his studies seems somewhat doubtful It was 
formerly supposed that he translated not only fiom Sanskrit 
into Arabic and Persian, but likewise from Arabic and 
Peiszan into Sanskiit But Dr Sachau has clearly proved 
that his knowledge of Sanskrit was far too elementary to 
enable him to peiform such tasks by himself He shows 
that he depended chiefly on the assistance of his pandits, 
like many Sanskrit scholars of more recent times, and 
that all we can assert with safety is that he was able to 
direct and to check then labours With all that, Al-Birdnt 
was a mos exceptional man for his time, a man of wide 
sympathies, a true philosopher, and acute observer The 
very idea of learning a foreign language, except perhaps 
Persian and Turkish, never entered the head of a 
Muhammedan Hus weapon was the sword, not the 
pen Al-Birani, howeve:, to quote Prof Sachau’s 
words, “convinced that those who want to meet the 
Hindus on the battle-ground of intellectual waifare, and 
to deal with them ın the spirit of justice and equity, must 
first learn all that 1s peculiar to them in manners and 
customs as well as :n their general modes of thought, pro- 
duced a comprehensive description of Indian civilization, 
always struggling to grasp its very essence, and depicting 
it with due lights and shades, as an impartial spectator ” 
The title of the book tells its own story “Av accurate 
description of all the categories of Indian thought, as well 
those whith are admissible, as those which must be 
rejected” 

The existence of this work of Al-Birtini’s has been 
known for many years, and Sanskrit scholais have long 
clamoured for its publication and translation Their 
appetite was first whetted by the specimens which 
Renaud published ın 1845 ın his “ Fragments Arabes et 
Persans relatifs à Inde,” and some years later 1f his 
invaluable “ Mémoire sur l'Inde” (1849) When Reinaud 
declined to undertake the editing of the whole text of 
Al-Bir&ni’s “ Indica,” Woepcke and MacGuckin de Slane 
undertook the difficult task The former, however, died ; 
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the latter began to feel the approach of old age, and the pro- 
spect of a speedy termination of this important undertaking 
became more and more doubtful, when, in the year 1872, a 
young German scholar, Dr Sachau, boldly stepped into the 
breach, and promised to devote all his time to this great 
enterprise After fifteen years of hard work he has redeemed 
his pledge He has given us the Arabic text of Al-Bintini, 
and he 1s now engaged ın printing an English translation 
of ıt We doubt whether anyone could have been found 
so well qualified for the task Dr Sachau has long been 
known as a hard-working, honest, and thoroughly sound 
scholar He stands in the first rank among the students of 
Arabic and Persian, and he possesses, at the same time, a 
fau knowledge of Sanskrit He ıs now one of the brightest 
stars in the Univerity of Beilin, and has lately been ap- 
pomted there as Director of the newly-founded Impeiial 
School of Oriental Languages He was well prepared for 
his task by having previously published another work of 
Al-Biraini’s, the text and English translation of “The 
Chronology of Ancient Oriental Nations” Few people 
can appreciate the enormous difficulties of publishing for 
the first tıme an Oriental text lıke that of Al-Birfint Dr 
Sachau was, no doubt, more fortunate than his predeces- 
sors in securing a manusciipt of Al-Birtni’s, belonging 
to M Schefe1, which professes to have been copied fiom 
a copy n the handwriting of the author But even thus 
the labou: of editing and tianslating such a text, which 
had never been edited and tianslated before, was enor- 
mous When speaking of the difficulties which he had 
to overcome in editing Al-Bifini’s chronological work, 
Di Sachau writes “I have boldly attacked the some- 
times rathe: enigmatic style of the author, and if I have 
missed the maik, ıf the bewildeiing variety and multi- 
plicity of the subject-matter have prevented my reaching 
the very bottom of every question, I must do what more 
or less every Oriental author does at the end of his work 
—humbly ask the gentle reader to pardon my error and 
coiectit” There is the true ring of the domd fide scholar 
in this No one 1s nowadays considered a real Oriental 
scholar who has not won his spurs by an edztzo princeps 
Afte1 a text has once been constituted by a comparison of 
manuscripts more or less faulty , after a translation has 
once been accomplished, however imperfect, ıt 1s easy 
enough to print a new so-called critical edition, or a new 
so-called improved translation But the scholars who take 
the first, and the scholais who take the second, step 
belong to different races They differ as Columbus who 
discovered America differs from the traveller who now 
crosses the Atlantic in seven days “Generations of 
scholars,” as Dr Sachau says, “have toiled to carry the 
undeistanding of Herodotus to that point where it now 
1s, and how much ıs wanting still!” To expect, there- 
fore, that Al-Birfinf’s text, as edited here for the first time, 
or its translation, should be free from mistakes would 
only show a complete ignorance of the conditions under 
which Oriental scholars have to work There may be 
hereafter better editions of Al-Birint, there never can 
be one so creditable to its author as this edztzo princeps 
Weé could have wished that a work of such importance 
to students of Indian history had been carned out by an 
English scholar But, failing that, we have at least the 
satjsfaction that the expense of publishing th® Arabic 
original of the “Indica” has been generously defiayed 
e 


by the Indian Government, following ın this respect the 
noble exampie set by the patron of Al-Bh dint himself, the 
powerful Sultan Mahmid of Ghazna 





THE SCIENTIFIC WRITINGS OF JOSEPH 
HENRY 


The Sceentsfic Writings of Joseph Henry Two Vols 
8vo, pp 1082, (Washington. Smithsonian Institution, 
1886 ) 

NDER the above title, two handsome volumes have 
recently been published by the Smithsonian Insti- 
tution, Washington, containing the papers published by 
its late distinguished Sectetary in various scientific serials 
through the long period of fifty-four years It 1s character- 
istic of the man that, although for thirty-two of those years 
he had almost unrestricted command of the publishing 
resources of that great institution, not one of his papers was 
given to the world through the medium of the “ Smith- 
somian Contributions” or “ Miscellaneous Collections,” 
or in any way at the expense of its funds They range 
over a great variety of subjects, chiefly in electrical 

physics and meteorology, and in date from 1824 to 1878 
As may be inferred from the eailer of these dates, 

when Faraday was still an assistant to Su Humphiy 

Davy, ın the laboratory of the Royal Institution, and 

Henry a private tutor in a family at Albany, New York, 

many of these papers are repiinted for their historical 

interest rather than for the'r present scientific value, but 
his fellow countrymen, in acknowledging Faraday’s pre- 
eminence, delight to point out in how many particulars 

Henry walked parz passu with him in the then nearly 

untrodden paths of electro-magnetism, under immense 

relative disadvantages As early as 1835, Henry, then a 

Professor at Piinceton, New Jersey, connected his resid- 

énce with his laboratory in the Philosophic Hall by a 

telegraph, ın which the galvanic cncuit was completed 

through the earth—probably the first realization of that 
familiar propeity on which all our telegraph cncuits aie 
now dependent It was a little later (mn 1842) that he 
showed the wiiter of this short notice, under piomuse of 
secrecy, an experiment which at the moment greatly in- 
terested him A long bar of iron was wrapped ın a coil 
or ribbon of copper, half an inch wide, two copper wires, 
each terminating in a small ball, were soldered to the 
bar On holding these balls to the ears, and transmitting 

a strong current through tke coil, a very distinct musical 

note was heaid each time the current was made or broken. 

He nariowly missed foiestalling Faraday in the great 

discovery of producing electric cunents by the rotation 

of an electro-magnet or movement of its armature. 

Henry caused an electro-magnet of unusual power to be 

constructed in August 1831, with a view to realizing his 

conceptions on this subject He was at the time accident- 
ally interrupted in pursuing his experiments, and did not 
resume them until May or June 1832, and in the mean- 
time (in February 1832) Faraday had made his mde- 

pendent discovery} Asearly as 1843, Henry proposed “a 

new method of applying the instantaneous transmission 

of an electrical action to determine the time of the 
passage of a (cannon) ball between two screens, placed 


1 Philosophical Magazine, April 1832 
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at a short distance from another in the path of the 
projectile,” and contrived a self-recording apparatus 
reading to the one-thousandth part of a second Asat 
that time Hutton and the ballistic pendulum reigned 
supreme—and this ıs not an experiment easily made ın a 
laboratory—it does not appear that he carried it out 
Perhaps the most elaborate of his numerous researches 
is that on the tiansmission of sound ın relation to fog- 
signalling, carried on at the expense of the United States 
Lighthouse Board for several yeais from 1865 onwards, 
concurrently with those on which Prof Tyndall was at 
that time engaged for the Trinity Board That these 
distmguished men did not always meet with the same 
effects, or draw the same conclusions from them, 1s but a 
natural consequence from the extreme complexity of the 
phenomena 

The great work of Prof Joseph Henry’s life—in which 
his strength and calmness of judgment, his high-minded 
independence and self-effacement, enabled him to achieve 
the highest results—was the organization of the Smith- 
sonian Institution upon its present hberal basis, in the 
face of not a little opposition from persons of more 
contracted views 

“These Is are egos, and not ocu,” 1s a line from some 
forgotten squib which he was wont to quote when self- 
interest seemed to obscure the only interest precious to 
him—that of science ın its widest scope, and the advance- 
ment of human knowledge He lived to see the wisdom 
of his policy gratefully acknowledged by his countrymen 
and the scientific world Although avery fertile inventor, 
and the author of many ingenious contrivances now 1n 
use to facilitate the working of the electric telegraph, 
he never patented anything In his own words, he “ did 
not consider ıt compatible with the dignity of science to 
confine the benefits which might be derived from ıt to 
the eaclusive use of any individual” The expression $s 
not carefully chosen, ıt sımply means that he declined to 
derive selfish advantage from his discoveries A very 
brief and modest statement by himself of what these were 
in relation to the electro-magnetic telegraph 1s reprinted 
in vol u fiom the Smithsonian Annual Report for 1857 
Tn collecting and repiinting these papers, the Institution 
has raised a worthy monument to Henry’s memory, and 
made a valuable contribution to the history of physical 
science JHL 





AN ELEMENTARY TEXT-BOOK OF 
PHYSIOLOGY 

An Elementary Text-book of Phystology By J 
McGregor Robertson, MA, MB, Senior Assistant 
ın the Physiological Department, University of Glas- 

gow 350 pp (London Blackie and Son, 1887 ) 
N compiling this volume the author has sought to 
“present the essential facts and principles of 
physiology, not in a seiles of disconnected paragraphs, 
but woven into a continuous story” Thi’ being so, we 
look for a readable book rather than for the more 
empuical treatise nowadays predominant, and the 
the success of the work must consequently depend, in 
the main, upon the manner in which the narrative is 
sttung together That the book really is a readable 
one there can be no doubt, and for style and general 


accuracy it 1s very satisfactory When we consider 
the method of arrangement adopted, however, we must 
confess that ıt 1s disappointing The author Jays ıt down 
asatenet that “we cannot properly understand the physio- 
logy of the human body without 1eference to the form 
and build, . and thus we shall have to note the main 
anatomical facts regarding a part of the body before going 
on to consider the work which that part does” Very 
proper, and true to the letter In spite of this, however, 
the reader is led straight away into a consideration of 
the chemical constitution of the body as a whole 
Sutely ıt would be more logical to treat of the constitu- 
tion of the several structural elements ın order of piesen- 
tation, deferrmg the more general statements for a final 
résumé A similaily dangerous position ıs approached 
when the writer deals with structure itself Chapter II is 
devoted to “Elementary Structures,” that is to say, the 
author discusses the structural unit before enteng upon 
a consideration of those organs and tissues which ate its 
aggiegates This 1s an old grievance, and all experience 
shows that this method, though at first sight apparently 
natural, ıs in reality seductive, if not logical It 1s 
fair to the author to state that he does not adopt it 
throughout In view of it, however, the following state- 
ments aie the more unfortunate “cells are little masses 
of a jelly-luke material”, “usually the cell has an outer 
covering or membrane, called the ced/-wall” , “ from little 
nucleated masses of protoplasm cells are produced, and 
then from cells all the othe: textures of the body are 
derived ” R 

As the work 1s of a readable chaiacte:, we eapect, 
furthermore, to find comparisons and illustiations drawn 
from the experience of daily life, and in this we are not 
disappointed Stock comparisons, like that of the human 
body with the steam-engine, come in as a matter of 
course, and in his choice of novel ones the author has 
been very successful Nothing can, howeve1, be more 
easily overdone than this If, for example, the human 
eye 1s compaied with the photographer’s camera, care 
ought to be taken to point out in what the two differ, 
especially when considering the lens ın accommodation 
This has not been done 

Taking the book as a whole, the author ıs to be con- 
gratulated, and especially so upon his treatment of certain 
leading topics—notably that of diet By far the weakest 
parts of the work aie those devoted to histology The 
interminable sti1ped muscle question 1s most feebly treated, 
and who but the author is to know what 1s meant by 
the words ‘‘the nerve-tubes end, it has been seen, in 
the (muscle) fibres”? The description of a secreting 
gland generally given is so worded as to imply that 
the “basement membrane” ıs a leading, if not the 
chief, constituent thereof These and othe: defects 1e- 
ferred to in the sequel demand immediate attention, and 
we would fain see the elimmation of such old heresies as 
the capillary or “hair-like vessel” and the transmission 
of “messages” along the neive-fibre There would 
appear to be a fatality im the persistency with avhich 
teachers of a certain class continue to thrust these and 
simular stumbling-blocks in the way 

Thies volume is confessedly designed for the “ requue- 
ments of candidates for the examinations of the Stience 
and Art Department end of the Local Examination 
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Boards of the Universities,” and the syllabus of the first- 
named body ıs appended to ıt The book thus finds 
a place among the legion of cram-books which now 
threaten to overwhelm us The majority of these are, 
as everybody knows, notoiously bad, and readers of 
NATURE will not need to be reminded that strong 
measures are being proposed for the purpose of checking 
the evil consequent upon their multrplication, and 
that of elementary text-books in general, Conspicu- 
ous among these is the recent proposal to establish 
a Publication Committee, whose members shall sit in 
judgment on all text-books, with power to suppress or 
modify at will With this suggestion we have no 
sympathy itis unscientific ın principle, while its adop- 
tion would tend towards the establishment of a con- 
servatism and narrow cliquism greatly to be dreaded 
The introduction of such a measure would, ın our opinion, 
only serve to strengthen that spirit of popery which 
threatens to invade certain branches of science in our 
own lands The evil will assuredly work its own end, 
and, so far as professed cram-books are concerned, the 
publication of works of such relatively general excellence 
as the one before us cannot fail to be a far more potent 
remedy—a more natural one ıt most certainly 1s 

Chief among the defects 1eferred to above, as standing 
in need of revision, are the following Too little import- 
ance 1s throughout attached to the sources and evolution 
of heat in the animal economy, the parts played by the 
muscles and liver need especial comment, and we note 
that in the table bf gains and losses given no count 1s 
taken thereof The functional importance of the dia- 
phiagm in the mechanism of respiration 1s over-stated , 
on the other hand, that of the withdrawal of wate: by the 
kidney 1s under-stated as a fundamental of excretion 
The distribution and function of glycogen are insufficiently 
noted The references to non-nucleated cells (p 26), and 
to the comparative anatomy of the central nervous system, 
might well be excised , while the long résumé (pp 255-58) 
of biain-functions given might be advantageously replaced 
by a more concise description of the actual facts deter- 
minable in a typical case The ielegation (p 48) of the 
sutures of the cranial bones to the category of “imperfect 
Joints” 1s groundless 

Numerous illustiations are employed, and of these 
many are new and highly satisfactory Figs 42, 45, 80, 
and 118, are, however, little short of useless It isa fact, 
and not a ‘‘vzew,” that “ the life of the body is the sum of 
the lives of the individual cells composing ıt,” and ıt cannot 
be said that with the study of the anatomy of the lungs 
we begin our “‘ vez” of the means of purification of the 
blood 





OUR BOOK SHELF 


Evolution and its Relation to Religious Thought By 
Joseph Le Conte, Professor of Geology and Natural 
History in the University of Califorma (New York 
D Appleton, London Chapman and Hall, 1888 ) 


THE title of this book ıs somewhat misleading The work 
1s in effect a concise account of evolution and its principal 
evidences, contained in 253 pages, supplemented by 82 
pages giving the author’s views on the relation of evolution 
to materialism, which he 1eyectg, and to several religious 


questions, of which we can only say in these columns 
that they are dealt with in a candid spirit, on 'the basis 
that the law of evolution is thoroughly established, and is 
indeed “a necessary condition of rational thought” The 
exposition of evolution ıs well-planned, the main problems 
and their significance and the modes of proof being clearly 
and simply set out, so that the general reader with a 
modicum of knowledge of natural history may realize them 
to a considerable extent These chapters are illustrated 
by a number of well-selected comparative figures, such as 
the fore and hind limbs of typical vertebrates, the 
evolution of the horse family, and the vascular system and 
brain of vertebrates Piof Le Conte cordially accepts 
Mr Romanes’s “physiological selection” as the most 
important advance in the theory of evolution since 
Darwin , and it 1s significant that this new view should 
have already found a place in a popular work written by a 
man of science It 1s, however, a httle hazardous to 
apply with so much confidence a theory still requiring 
proof , and this appears to lead the author to put forward 
a still less proven idea, not new it ıs true, that the steps of 
evolution at certain times become comparatively rapid, so 
that there may be few generations, or perhaps only 
one, between successive species Some of the author’s 
statements are undesirably broad, as when he says, “ All 
vertebrates, and none other, have a number of their 
anterior vertebral joints enlai ged and consolidated into a 
box to form the skull, ın order to inclose and protect a 
similar enlargement of the nervous centre, viz the brain ” 
Of course the autho ıs excluding Amphioxus, but he doés 
not say so Similarly the statement that “ by extensive 
comparison in the taxonomic and ontogenic series the 
whole vertebrate structure in all its details in different 
animals may be shown to be modifications one of another ” 
1s a little vague But on the whole the book1s sufficiently 
accurate, and should prove useful 


Outlines of Qualıtatıve Analysis By George W Slatter, 
Science Master at the Salt Schools, Shipley, (London 
Thomas Murby, 1888 ) 


Fuis further addition to the already large number of 
books on elementary analysis ıs compiled from the 
author’s laboratory notes issued to his students in the 
Salt Schools Most teachers appear to have a few pai- 
ticular methods of their own, and the custom of writing 
a book to embody them seems to be fast gaining ground 
With the matter of Mr Slatter’s book one can find very 
little fault , but at the same time, except for the use of his 
own students, one can scarcely see any reason why another 
book should be presented to the public, when all the facts, 
in a much more complete form, are already given in most 
oí the laiger laboratory guides now ın vogue 

the majonty of the methods recommended are cer- 
tainly well-tried and convenient ones, and a very good 
point 1s the trouble taken ın explaining the theory of the 
analysis tables Exception, however, may be taken to 
Mı Slatter’s mode of sepaiating antimony and tin by use 
of Marsh’s apparatus while theoretically good, experi- 
ence shows that accidents are lable to happen, and this 
1s especially the case among young students , hence the 
platinum and zmc electrolytic method ıs more frequently 
preferred The author seems also to have a predilection 
for the use of nitro-hydrochloric acid in dissolving the 
sulphides of nrckel and cobalt in Group III, while there 
can be no doubt that potassium chlorate and hydrochlouic 
acid work faa better, there being no danger of leaving 
nitrates in the solution 

The method of analyzing phosphates 1s one which works 
ve1y well, and 1s probably the best known Similarly the 
analysis of double cyanides by ignition with ammonium 
nitrate and sulphate 1s the one which in the writer’s 
opinion 1s both the simplest and gives most satisfactory 
results AE T. 
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The Land of the Pink Pearl By L D Powles (London: 
Sampson Low, 1888 ) 


MR. POWLEs served for some time as a circuit Justice in 
the Bahama Islands, and ın the present volume he com- 
municates the impressions produced upon him both by 
the islands themselves and by their inhabitants He 
makes no profession of an intimate knowledge of any 
branch of science, so that the work contains few elements 
of interest that call here for special notice We may 
say, however, that the book 1s written in a lively and 
agreeable style, and that the author has brought together 
much useful general information about what he calls 
“this obscure corner of Her Majesty’s dominions” The 
most valuable passages are those in which he deals with 
the relations between the white and the coloured popula- 
tion His statements on this subject are certainly not 
lacking in vigour, for he speaks of the African race m 
the Bahamas as being “ground down and oppressed in a 
manner which ıs a disgrace to British rule” When Mr 
Powles went to the Bahamas, he had an impression that 
negroes were “intended by Nature to be kept in subjec- 
tion by the whites” Experience, however, led him to 
modify this extravagant notion Referring to the state- 
ment, so often made, that “it 1s impossible to produce 
anything by free negro labour,” he sensibly suggests that 
“perhaps if the Imperial Government would establish an 
agricultural college and give the coloured race ın the 
Bahamas a fair chance, we might see a different state of 
things” The physical deterioration of the coloured 
people is, he thinks, sufficiently accounted for by their 
wretched food and by the unhealthy nature of the places 
in which they are compelled to live Curiously enough, 
Africans in the Bahamas retain their original tribal 
distinctions, and Mr Powles says that every August 
some tribes elect a queen whose will on certain matters 
1s accepted as law. 


A Treatise on Alcohol, with Tables of Spurit-Gravities 
By Thomas Stevenson, MD Second Edition (Lon- 
don Gurney and Jackson, 1888 ) 


Ld 
THE present edition of this useful httle work, originally 
published under the title of “ Spuit-Gravities,” contains 
a critical account of the various determinations of the 
specific giavity of alcohol, and introduces the most recent 
investigations—those of Messrs Squibb—on this subject 
These investigations do not, however, affect the accuracy 
of the alcoholometric tables, which are therefore reprinted 
unchanged 





LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opintons 
expressed by his correspondents Nether can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of NATURE No notice 1s taken of anonymous communi- 
cations ] 


The Dispersal of Seeds by Birds 


IT should be borne in mind by readers of NATURE ın various 
parts of the world that many facts bearing on this matter may be 
collected with very little trouble At Mr Thiselton Dyer’s 
suggestion I take this opportunity of supplementing my letter to 
Mr Botting Hemsley (NATURE, vol xxxviI P 40) 

The frigate-birds, petrels, gannets, boobies, &c » that frequent 
m numbers the guano islands of the Pacific, will present oppor- 
tunities of investigating this subject rarely found elsewhere Not 
only the crops, but also the feathers and feet should be examined, 
since seeds have been sometimes found adhering to sea~birds that 
have been sitting on bioken eggs The industries connected 
with the ocean 1anging mutton-bird in Bass’s Straits, and with 
the grebe ın South America, may afford othe opportunities 
The seal-fishe1 in the Southern Ocean, and the sportsman on 
some remote coral islet, the voyager around the Cape, and the 


hghthouse-keeper in southern climes, these and many others 

might take a practical interest in this subject It is important 

that not only should the seeds and fruts be preserved and sent 

to Kew, but that the species of bnd shoald be known , and for 

this purpose, where there 1s an) doubt, the wing or head of the 

bird might be also sent H B, Guppy. 
May 27 


Nose Blackening as Preventive of Snow-Blindness 


As a partial answer to Prof Ray Lankester’s inquiry on 
nose-blackening as preventive of snow-blindness, may I offer 
some observations whicn I have made in my many wanderings in 
the higher Alps in early summer, when I have necessarily had 
much experience of the effects of snow on the human body? 

But fiist I should like to craw attention to a letter of the Hon 
Ralph Abercromby in NATURE (vol xxxuı p 559), which he was 
kind enough to send me, re:ating some experiences on nose and 
face blackening in Morocco to prevent sand glaie, ın Fi to 
prevent water glare, and in Sikkim to prevent snow glare It 
was very curious that the Fijians, who ordinarily painted their 
faces white and 1ed for ornament, would, before going fishing on 
the reefs ın the full glare of the sun, blacken them Mr Aber- 
cromby draws attention very naturally to ‘ the strange anomaly of 
physio'ogical experience apparently contradicting the teachings of 
pure physics Charcoal black, which 1s used in physical experi- 
ments as the best absorbent of every kind of heat radiation, 1s 
practically used by three races at least, to protect one of the most 
sensitive human organs from reflected light and heat.” 

E\peuience has, I think, sufficiently shown that snow-blindness 
and snow-buin, or sunburn on snow, own the same causes for 
their production , and, as nowadays both guides and climbers in 
the Alps invariably take the precaution of protecting their eyes 
with coloured spectacles, snow-blindness is rarely hemd ‘of 
My obseivations ire almost entirely confined to the causes of 
sunburn 

It will, I think, be ready conceded by Alpme climbers that 
sun on the snow burns more quickly than on rocks or in the heated 
valleys at a lowe: elevation This mcreased power of burning 
appears somewhat singular when one reflects that the heat rays 
must be occupted tn the melting of the snow, and thus rendered 
latent 

eae ee glass-workets, and others aie constantly exposed 
to a heat of 400° o1 500° F , and yet do not become burnt , and 
there can be little doubt thet the enormous radiation fiom heated 
rocks and valleys, ın addition to the direct rays of the sun, make 
up an amount of heat far greater than 1s ever experienced on even 
a very sunny snow slope, and yet one does not become sunburnt 
No doubt the surface of the snow i1eflects and disperses much 
heat, but certainly fai less han ıt receives, as heat 1ays are ab- 
sorbed and rendered latent dy the snow melting and evaporation 
Expenence fully corroborates this, for one may often le on one’s 
back and freely expose the face for long periods to the sun and 
yet remainunburnt There must therefore be some other factor 
in sunburn than heat alone 

In discussing the subject with Prof Tyndall, he added the 
veiy interesting and significant fact that he was never more burnt 
on snow than whilst experimenting with the electric light at the 
North Foreland Lightaouse, where there was no heat sufficient 
to produce such an effect 

I am aware that sometimes, m peculiar conditions of the atmo- 
sphere, the direct sun’s rays will burn I have met with some 
singular instances where several persons have been burnt on the 
same day, even ın England who had never pieviously suffered ın 
that way Iam fmther aware that sometimes (not always) ina 
dead calm on a ship’s deck one may be severely bunt, and that 
1n boating on a river the same may occasionally happen Masks 
and veils have been long used as a protection on snow, and are 
more or less successful , 47 ewn veils and glasses ın my experience 
being the most efficient As beanng upon this, I may mention 
that a friend of mine after an ascent on snow had an enormously 
swollen face, and I observed that in the general swellmg there 
were many pits or depressions, and that each pit conesponded to 
afreckle the imitating 1ays hid been intercepted vy the brown 
colour of the fieckle About the same time, I encountered a 
paragraph in the Lancet, saying that a German savant had been 
experim@hting on the effects of sunlight on the 1etina, and had 
found that ıt had destroyed the visual purple of the 1etina,*but 
that the action was modifed hy transmitting the sun’s rays through 
various coloured glasses, and that when tiansmitted through 
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brown glass the purple of the retina was unchanged I have 
nevel seen any corroboration of these assertions, but they are 
worthy of further consideration Stimulated by these observations, 
I painted my face brown with wate: colour, and spent many 
hours on the snow of the Gone: Grat on the same day that 
about eighty out of a hundied people who were staying at the 
Riffel Alp went up to witness the first ascent of the season of 
Monte Rosa In the evening everyone except myself and my 
daughter, who had carefully protected herself with a brown veil, 
was more or less severely sunburnt, whilst the remaining visttois, 
who had spent the day on the rochs and mountain sides in the 
full sun, were untouched Connected with this 1s the fact that 
visitors to the Engadine ın winter become extremely brown, as 
though coloured by walnut juice, whilst 1n summer, unless they 
go on the snow, this 1s not so, although of course the heat 1s 
gieater I have been there in winter and summer, and have had 
many opportunities of confirming this observa‘ion Then again 
the very brown colou of the chd/ets 1s only to be seen at high 
alhtudes where snow 1s, and even those parts of the chdleis 
which by their position cannot receive rays reflected fiom snow 
do not become brown And over the doors of these brown 
chélets m which the cows are kept the wood 1s invariably white 
and colourless just at that part which would always have, steam- 
ing up, the warm moist breath of the cows, and by this moisture 
the reflected rays would be intercepted 1 think that all the-e 
observations bear upon and are related to the question 1aised by 
Piof Ray Lankester, 

I have made many other experiments and observations, but 
fo. brevity’s sahe I omit them, as I think I have said enough 
to show that the subject ıs a large one, and worthy of con- 
sideration Inacommenton Mr Abeicromby’s letter above- 
mentioned, Petrie says, ‘f We should not look at the surface skin, 
which 1s constructed to bear local variations of temperatuie, &c , 
but at the delicate tissues beneath White skin,” he adds, ‘‘1s 
translucent, but black stops out solar energy ” It 1s possible 
that sunlight reflected from snow may have an influence ın pro- 
ducing the improved health of consumptives who remain in the 
Engadine ın winter, and Mr Abercromby reminds me that the 
quality of heat which causes snow burnt 1s not that which causes 
sun-stroke Sun-stroke 1s very rare (1f known at all) on mount- 
amns Equatorial countries—Ceylon, Borneo, West Indies, & — 
are not the worst for sun-stroke , but sub-tropical and semi-tropical 
dry countries, such as Scnde, North-West Bengal, United States, 
Italy, &c e 

He also says that photography ıs much slower ın equatorial 
than ın these latter countries. The cause undoubtedly ıs the 
absorption of violet and ultra-violet rays by water vapow, which 
1s an excess near the Line Photography 1s rap1d—except for blue 
sky—at high altitudes ROBERT L Bow es 

Folkestone, May 23 


Mysterious Sky Lights 


ON turning over some back volumes of NATURE ın search of 
information concerning the spectrum of the zodiacal light, I 
have discovered something which appears to be interesting and 
suggestive, viz seveial communications describing what the 
writers supposed to be abnormal displays of the zodiacal light, 
displays occuriing at the wrong time, z ¢ near to the periods of 
the solstices instead of those of the equinoxes, and displays 
having the wrong shape, lacking the conical outline, but never- 
theless nearly in the 11ght place The most interesting of these 
letters are fiom Mr Maxwell Hall, and dated from Jamaica 
He was so much exercised by the heterodoxy of the appearances 
he observed that he suggested a new theory, and illustrated ıt by 
a diagram on p 204 of vol vu 

He cays ın this letter that ‘‘for several mghts lately the 
zodiacal light has been exceedingly bright and well-defined, and 
more particular ly on the nights of November 24 and 27, on the 
evening of the 24th I found an eaplanation of what had often 
perplexed me before, vız the existence of a faint, isolated band 
of light across the zenith, but as soon as it was dark in the 
evanmg, the zodiacal light was distinctly seen to stretch across 
the whole sky, forming that faint band of light previously ob- 
served , I then began to note its position, dat the best observations 
were made on the might of the 27th, when tt was most distinct ” 

The italics in the above aie mine ‘The dates given, November 
24%nd 27, 1872, are those of the remarkable meteoric shower 
supposed to be connected with he lost comet, Biela The 
grandest display was on the 27th May not the luminosity 
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stretching ‘‘ across the sky” have been due to sunlight reflected 
from the meteonc matter lying outside of the earth’s atmosphere ? 
Such a spurious zodiacal light does not demand our actual plung- 
mg mto the meteoric stream producing it, but should be 
observable whenever such a stream exists between us and the 
sun, 1ts apparent breadth varying with its actual breadth and its 
proximity to the earth 

On p 85 of the same volume ıs a diagram of the Biela 
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meteor-path showing its relation to the earth’s orbit and to the sûn 

From this, reprinted above, it 1s evident that the meteors should dis- 
play a spurious zodiacal light at the time named, and on to that of 
the winter solstice, and late. In vol xı of NATURE, p 115, 
reference 1s made to a Jette: fiom Mr Hund, dated December 7, 
1874, ın which he points out ‘‘ that the zodiacal hght has been 
conspicuous for the last few evenings , and foi seveial years past 
this phenomenon has been much more marked in December and 
January than about the veinal equinox ” 

The pages of NATURE and those of some of the older volumes 
of the Gentleman's Magazine contain many records of mysterious 
streaks and bands and ‘‘ pillars” of light seen after sunset, 
variously ascribed to zodiacal light, to aurora borealis, celestial 
%hosphorescence, &c If Jam mght in assigning the spurious 
zodiacal hight of the period above named to the Biela meteors, 
careful observations of such celestial luminosity ın relation to 
other well-known meteor-streams may be very fru1 ful 

The Giange, Neascden W MATIEU WILLIAMS. 


Cunous Apparent Motion of the Moon seen in 
Australia 


CaN any of your readers explain the phenomenon described in 
the following extract fiom a letter 1eceived from my daughter 
residing in Maryborough, Queensland, Australia — 

“ We saw such a curious phenomenon on Sunday night, about 
1o 30 MissC , Miss H—, and I were sitting in the balcony, 
when ve noticed the zoon apparently dancing up and down It 
is on the wane, so looked so extraordinay The motion was 
visible only waen she was behind a narrow stratum of cloud, 
and continued at intervals for thirty minutes I felt quite sea- 
sick with watching it, and Miss H was so frightened , she thought 
there might be an earthquake coming, so went to bed m her 
clothes to be 1eady fo. an emergency Our house would soon 
fallin an earthquake, ils walls are thin, and no cellar» ” 

I presume the phenomenon ıs connected with the varying 1e- 
frangibility of the atmosphere, perhaps arising from the mixing 
of hot and cold,air , but should be glad of further information 

T MELLARD READL 

Park Corner, Blundellsands, May 27 





Another Specimen of Lepidosiren paradoxa 


Ir may interest some of your ieaders to know that I have 
lately recetved another specimen of this rare fish from my friend 
Dr J Barbosa Rodriguez, the energetic Dnector of the Museu 
Botanico do Amazonas at Manaos Thuis isthe fft specimen 
known A short notice of the fourth specimen, an adult female of 
large size, caught ın the Igarapé do Aterro near Mandos, also pre- 
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sented to me by Dr Barbosa Rodiiguez, appeared m NATURE 
more than a year ago (vol xxxv p 343) Dr Rodriguez pub- 
lished a note on that specimen in the Jornal do Commer cio of 
Rio de Janeiro for October 15, 1886 I state this as his note 
might easily be overlooked, not having appeared ın a scientific 
periodical 

The last specimen received was caught at Autaz nea the 
Madeira River in September 1887, ıt came, Dr Rodriguez 
writes, from a mud-pool, whence ıt issued forth wriggling on the 
mud during rain-storms My friend received ıt dead and in a 
state of incipient decomposition , he did all he could to msure 
its preservation, but when it reached me all I could save was 
the skeleton and portions of the skin and tougher muscles 
These I have put in strong alcohol for future study This 
specimen ıs considerably smalle. than the one previously 
received, being, as far as I can judge, about om 400 millim in 
length 

At Autaz this fish 1s called Trayra vora, or Tui um-bora , the 
latter name 1s onomatopeeic for 727, which expresses the grunt 
made by the fish, and oza means ‘‘snake ” On the Rio Mahu, an 
affluent of the Rio Branco, Dr Rodriguez tells me that the name 
of this fish ın the Makuchy dialect 1s Aramé 

Henry H GIGLIOLI 
Royal Zoological Museum, Florence, May 22 





Dreams 


Mr, R L STEVENSON, in his “Chapter on Dreams” in 
Scribner's Magazine for January last, brings forward one difficult 
point that must have puzzled many dieamers besides himself 
The pomt ts that the dreamer ıs often ın the position of an 
ignorant onlookei, who, only when the plot or story ıs complete, 
sees the driftand motive of the different incidents that have been 
enacted before his eyes by what Mr Stevenson calls ‘‘ the Little 
People who manage man’s internal theatre ” 

Perhaps it ıs one step futher on in the puzzle to have the 
imterpretation only vouchsafed to one after awaking , and the 
following example may be of some interest 
` Much of my dieaming goes on ın the form of 1eading , and it 
once happened to me to awake while looking at the outside of a 
pamphlet I dieamt I was holding I saw it vividly enough 
before me, ıt had a mud-coloured cover, and the title was 
printed on it in plain Roman capitals ‘‘ Food, or the astiology 
of every day” ‘‘ But this 1s nonsense,” I thought, until, still 
having a vivid view of the title before me, I observed that the 
rough brown paper had been rubbed up after the word “‘ the,” 
and that there was a wide gap between it and the ‘‘astiology ” 
Evidently a letter was missing, and T at once conjectured that 
the word had been printed ‘‘ gastrology ” But this I did not 
arive at til] I was wide awake 

I come back to Mr Stevenson’s query, ‘‘ Who aie the Little 
People?” and how comes their amazing independence of then 
employers? EH 





Strange Rise of Wells in Rainless Season. 


A HOUSE neal Fareham, standing ın its own giounds, 1s 
principally supplied with wate: by two wells, about 16 feet deep 
They are usually quite full in winter, and gradually empty befoie 
autumn Owing to the small amount of rain last winter, the 
beginning of March found the wells with only 3 feet and 2 feet 
of water respectively when, after a continuance of north-east 
wind, wethout ran, but with half a gale blowing, the water in 
these wells 1ose 14 feet and 12 feet 

Can you o1 any of your readers explain this mystery? There 
1s a tradition in the neighbourhood that ıt 1s customary with the 
wells in the district to rise with a heavy gale even without rain , 
and a similar phenomenon has been observéd before by my 
informant E H 

May 23 





Milk v Lightning 


In Emin Pasha’s lette: published in NATURE (vol xxavu 
p 583), the Sudan Aiabs are said to have a superstition 
that fire kindled by a flash of lightning cannot be extinguished 
until a small quantity of milk has been pomed upon it A 
similar belief seems to have existed formerly in this country 
The earliest register-book of this parish contains the following 
note — 


“In the yeare of our Lord 1601 and uppon ye 14 day of May 
beinge thursday ther was great thundiinge and lightninge and 
ye fyer descendinge fiom heaven kindled in a white-thorne bush 
growinge neere to a madd-wall in Biook-street westward from 
Thomas Wake his house, ıt burned and consumed ye bush and 
tooke nto ye wall about on yeard then by milke brought in 
tyme ıt was quenched and it did noe more hurt ” 

JOHN CYPRIAN RUST 

The Vicaiage, Soham, Cambuidgeshire, May 23 





The Renewed Irruption of Sy: rhaptes 


MR SCLATER having 1equested me to contibute to Zhe Ihes 
an account of the present visitation of Sy7 rhaptes simular to that 
which I compiled for that journal ın 1864, I would ask for ım- 
fo.mation on the subject to be sent to me, and especrally cuttings 
from foreign newspapeis, the name of the publication and the 
date being always indicated thereon I must add that I do trust my 
task will not be the unpleasant one of merely 1ecoid ng senseless 
slaughter In 1863 the species bred both in Denmark and in 
Holland There ıs no reason why it should not, 1f unmolested, 
bieed this year ın many parts of Butan The visitations of 
1872 and 1876 were of insignificant pioportions, but that of the 
present year would seem to be of consideirble magnitude, and 
sanguine hopes might be enteitained as to the result if the 
malign influence of the ‘‘collector” could be neutralized o1 
withstood ALTRED NEWTON 

Magdalene College, Cambridge, May 27 





“The Shell-Collector’s Hand-book for the Field ” 


As your 1eviewer (NATURE, May 17, p 51) has shown that the 
little book which bears the above title 1s ceitaimly woth a laige 
share of ‘‘ powder and shot,” I may, ın all fanness, be allowed 
to reply to those strictures made by him whick are the most unfan, 
and which I consider warrant a 1eply from me In the first place, 
it 1s quite apparent that he has never used the ‘‘ Authenticated 
British List ” published by the Conchological Society, where he 
would have found Clauseha parvula, C solida, and Zonrtes 
di apainald: excluded, doubtless, on reliable authority , while 
Buhmus Goodall, Ve, tigo tumida, and Plano bis dilatatus are 
included, also, doubtless, on iehable authority, as recognized 
members of the British fauna, even if they be ‘‘casual.” He 
has also, it is quite apparent, neve: read Piof Macalister’s 
“Introduction to Animal Morphology,” where he will find ıt 
stated on p 286 that ‘‘the operculum has always more conchiolin 
in its composition than the shell whose mouth it closes” He 
does not know, it 1s also quite apparent, that Pisidium and 
Sphrerium aie Buitish fiesh-wate: mussels, and sephouated British 
fresh-water mussels too, there being one siphon mm the forme: and 
two in the latter genus (cp the descrption of these genera in 
Westerlund’s ‘‘ Fauna of Sweden and Denmark”) He can 
scarcely know that the epiphiagm has been called by some authors 
(as instance Macalister) the clausilium , and although 1:ecognizing 
this on p 5 of my ‘* Hand-book,” I have descitbed in a footnote 
to the genus Clausilum (p 44) the only stiucture which we 
recognize to-day under that name He does not know, it 1s 
evident, that Prof Milnes Marshall (‘‘ Practical Zoology,” p 106) 
states that ‘‘the pei ostiacum o1 outer layer ıs horny and 
uncaleified To ıt the colom of the shell is due,” and that ‘‘the 
middle layer” ‘fıs densely calcified, and has an opaque 
porcellanous appearance” And he scarcely knows that in 
Huxley and Martin’s ‘‘Comse of Elementary Instruction in 
Piactical Biology,” p 274, the aperture of the shell 1s spoken of 
as the fer zt eme and not asthe fer stone, and that in the majority 
of works on comparative anatomy it 1s also solely mentioned 
under that name I think ıt also my duty to tell your reviewer 
that the teeth formule were not copied from Lankester, as he 
supposes, but from Weodwaid, and that upon comparison I find 
the copy corect (cp Jeffrey Bell, ‘‘Comparative Anatomy and 
Physiology,” p 136) 

In the second place, with regard to those othe stridtuies 
which I can characterize by no other name than mere whims 
It 1s a mere whim, for instance, to consider Anodonta anatina as 
a variety of 4 cyguea, since such has never yet been generally 
recognized It ıs a meie whim to believe that Achatina acyula 
should be C@cehanella acicula, Bulimus acutus should be Hels 
(Cochlicella) acuta, ZoniteP should be Hyalenta,” and I had 
rather remain with my old system of nomenclature than get so 
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meatricably entangled in the medley of new systems made by 
Continental workers, all of which systems differ the one fiom 
the other as ‘‘ chalk from cheese ” It 1s a mere whim to imagme 
that chapters on ‘‘ The Anatomy of a Snail” and ‘“ The Anatomy 
of a Fresh-water Mussel ” should have been excluded since the 
basis of systematic zoology ıs anatomy And it 1s a mere whim 
to cavil at the inclusion ofthe vais menor, maxim, and “albida,” 
(cxalbtda, 1f you please, Mr Reviewer, for so was it named by 
Menke), and the monstrosity szvzst) or sum of Helix aspei sa, since 
D: Gwyn Jeffreys and Moquin-Tandon have named varieties and 
used variety-names, and since Prof E von Martens, than whom 
no better conchologist, expressly mentions that ‘it 1s certainly 
desirable that every local form, well marked zoologically or 
geographically, should have a distinct name ” And may I tun 
a reviewer on my own book, and ask myself how ıt 1s that I did 
not, as your reviewer desires, give the localities for every 
species, and make the booh costly, and, by so doing, take 
it away fiom the 1each of the poorer classes? Why also did I 
not give the definite localities for the now local species, when I 
considered 1ightly that some of them may turn up in other, ard, 
perhaps, far distant spots to those now known? In conclusicn, 
I would po:nt out to your reviewer—for I must not occupy your 
valuable space to any greater extent—that as there 1s a virtue in 
the every-day affairs of thts our mundane life which, to quote 
Seneca, 1s ‘‘the only immortal thing that belongs to mortality,” 
so, as certainly, 1s there a virtue in night reviewing which 1s quite 
as exacting and quite as important to always bear in one’s 
1emembrance J W. WILLIAMS 
51 Park Village East, N W 





In reviewing Dr Wiliams’s nttle book, I wished not merely 
to point out the author’s mistakes, but to guard young concho- 
logists, to whom the book ıs addressed, from placing too great 
reliance on the statements 1t contains 

I felt also convinced that the author was not practically con- 
versant with his subject , indeed, that his knowledge was purely 
derivative, and this the foregoing letter fully confirms 

I will not occupy space with a detailed criticism on the authon’s 
method of compilation, but will simply refer to a single instance, 
quoted to show his want of care in refeiring to the ouginal 
sources of information, so needful in such a task The method 
of numeration of the tooth-formula, referred to by me %s incorrect 
at p 7 of the ‘‘Hand-book,” is now justified by the author, 
who quotes Woodward as his authority, but upon referring 
to my brothers ‘‘ Manual” I find that my statement was 
fully justified by the fact that the quotation ıs sof correct, 
it having been taken by Dr Wiliams fiom Prof Jeffrey Lell’s 
**Compazative Anatomy,” where my biother’s name is given as 
the authouty for the instances quoted, and not for the whole 
paragiaph to which it ıs appended, and which does not appear 
in his book To the second part of Dr Wilhams’s whimsical 
letter I feel sure ıt 1s needless to reply 

a 
129 Beaufort Street, S W , May 28 
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Freaks of Nature 


I INCLOs# a letter from my grandson Charles, a boy, son of 
St Vincent Erskine, the eaploie: with whose travels you aie 
probably acquainted 

This singular mstance of a change in the habits of bnds, 
consequent on the advance of civilization, is extremely impoutant 
and interesting, as it evinces almost reasoning poweis and 
adaptation of habits to circumstances As you ate aware, some 
bnds in South Africa build theu nests on the pendant boughs 
of willow-trees as a defence against snakes and iguanas 

These willows, like other tees in Natal, are rapidly becoming 
scarcer, as they are cut down, whilst the boys who take the nests 
mcrease This is, no doubt, the cause of the birds changing 
their nests to the telegraph-wires, wheie they are also safe: from 
theif natural enemies 

It would be interestinz to know whether similar mstances 
occur elsewhere D ERSKINE 

47 Giatton Road, Kensington, May 25 é 


FS —It ıs remarkable also that the hole is at the side instead 
of the bottom, showing that the bird was aware that the situation 
was snake proof Darwin would have been glad of this proof 
of evolution 
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WHILE watching the landscape of Natal between Ladysmith 
and Pietermaritzburg from a Natal Government Railway 
carriage, I saw some nests of the ‘‘golden weaver” bird There 
were four of them hanging ın a row, close together They were 
the round kind, without the long arm On one of the nests sat 
a cock weaver bird, but I saw no hens 

The nests seemed to be one or two years old, except one, 
which was greener than the otheis, and most certamly one of 
this season’s The chief peculiarity seemed to le m the fact 
that the birds had woven grass round the wue for some six or 
eight inches, and two or three inches in cncumference, before 
beginning to make the nest, and that the bird had to deal with 
a horizontal wire instead of a vertical stich o1 a branch The 
bird always twists the grass round the branch (if he builds on a 
vertical twig) for some way up among the leaves and stalks, 
leaving the long ends free, thus formmg his foundation Weavers 
prefer to build on trees wheie the long slende: twigs droop to- 
wads the ground, and so afford a nice vertical slender support 
They aie especially fond of the weeping willow, whose slender 
switches generally branch off into two small shoots at the end 
between these the bird loves to build his nest Besides, the 
willow has lots of leaves very near together, and so holds the 
straws very well On the wire he had no such support, but had 
to trust to hts own ingenuity to overcome the novel situation, 
which task he seems to have accomplished very well 

The entrance to these nests was not at the bottom, as usual, 
but by a hole ın the side, and all the nests did not look the same 
way 

I suppose theie was only one nest a season or two ago, with 
a single pan of birds, soon we shall have a long string, gr 
rather wue, of these ingeniously built homes with their happy 
quarrelsome occupants, making enough noise to stop all the 
messages ever sent that way They will hea: all the ‘ Govern- 
ment” secrets then we will be able to say truly, ‘A httle bird 
told me” H ERSKINE, 





WHIRLWINDS, WATERSPOUTS, STORMS, 
AND ROTATING SPHERES! 
{T 1s often necessary, ın many branches of science, to 
halt ın our steady progress along the beaten roads of 

induction, and say, “ #zat experimentum” We may not 
always be able by this means to reproduce exactly all the 
physical conditions of the phenomenon, we are investigat- 
ing, or to evolve a test crucial enough to enable us to decide 
between rival hypotheses Nevertheless, the power we 
thus gain, especially in the case of an atmospheric pheno- 
menon, of seeing the entire system of action in a coup 
@' aul, of gauging its relative proportions, and of examining 
its dependence and effects on 1ts evtourage, can hardly be 
over-rated 

Such would appear to have been M Weyher’s object 
in the delicate and ingenious experiments which he has 
so skilfully elaborated and described in the pamphlet of 
Ql pages before us 

The physical theory of atmospheric eddies, including the 
rotating flat disk or cyclone, and the rotating column 
which manifests itself as a tornado, waterspout, or dust- 
whirl, according to variations 1n its intensity and surround- 
Ing circumstances, has lately been developed to an extent 
not generally known, principally by Ferrel, Sprung, Ober- 
beck, and Marchi It ıs therefore decidedly satisfactory 
to those who believe in the progress of meteorology by 
iational theory and deduction, to find that the motions 
exhibited ın M Weyher’s experiments, ın which the con- 
ditions in Nature are very fairly :mitated, agree in every 
point with those which have been deduced from their 
physical theory 

Theoty, for example, shows that a tornado ıs due 
primarily to an unstable condition of saturated air, ac- 
companied by a gyrating motion (which may initially be 
very small, and which ıs practically always present to 
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(Paris, 1887 ) 


‘is 


May 31, 1888] _ 


some exten 
some cen 

= Given these conditions, the rest follow as necessary 
consequen viz. (1) a current ascending up the aris, 
combined with rapid rotation round it ; (2) a hyperboloidal 
funnel of rarefied air tapering downwards, and reaching 
the earth when the action is powerful, round the sides of 
which a condensed vapour-, or so-called water-spout, should 
usually prevail, owing to the sudden rarefaction of the air 
entering the central area ake the sides or at the base, 
with the consequent lowering of the plane of condensation 
from the cloud-level which it usually occupies. When 
therefore, it is said that “a waterspout is simply the clou 
brought down to the earth by the rapid gyratory motion 
of the tornado,” * it is not meant that the cloud is actually 
carried downwards by an aérial current, since by theory 
the motion is precisely in the opposite direction ; but that 
the conditions of condensation are propagated downwards 
from the cloud-stratum where they first commence. 
Neglect of this consideration, as well as the physical fact 


owing to the earth’s rotation), relative to 
int. : 


that condensation can only occur under most exceptional 
circumstances in a downward current, has led to many 
false deductions from apparent circumstances. 

Theory, moreover, indicates that the current up the 
axis, together with gyration round it, which, by the con- 
servation of rotational momentum, may become exceed- 
ingly rapid as the air approaches it, must combine to give 
a spiral character to the movement near the axis, while 
the conditions of continuity equally demand that 
should be a compensatory descending current somewhere 
in the vicinity, gyrating spirally in the same sense, and of 
cary moderate velocity, owing to its greater distance from 
the axis. 

At the base of a tornado, or its milder form of water- 
spout, there should also be a rising up of the water at sea, 
or of light objects on land, which are supported by the 


ascending current until their collision or size carries them 


outside the central area, when they fall back to the earth, 


or to points where they are again brought within the 
influence of the whirl-currents. These and many other 
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minor characteristics of tornadic action are confirmed and 


illustrated by M. Weyher’s experiments. 

M. Weyher commences by examining the conditions 
which prevail in an eddy produced in water, either by an 
outflow through a sluice, or a momentary rotation im- 
parted by the stroke of an oar. In the former case the 
motion is well known, but in the latter it is somewhat 
new to find that besides the rotation round a vertical axis 
there is an interchanging vertical motion “such that each 

describes a descending helix down the axis of the 
whirl, and ascends in a helix of the same sense to regain 
the surface. 

Fig. 1 shows the same circulation produced by the 


revolution of a tourniquet, A. : 
If this figure be looked at upside down, it substantially 


Servi i 
eteorology ” (p. 301), 
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depicts what is believed to be the motion of the airin a 
whirlwind, waterspout, or tornado, and is precisely similar 
to what is found to be the motion round those artificially 
produced by M. Weyher. 

The important point to notice with respect to these 
water eddies, which are introduced mainly to show their 
analogy to air-whirls, is that, according to M. Weyher, 
their source of action must be at some distance de/ow the 
surface. By artificially causing the liquid to rotate at its 
surface only, he found it impossible to obtain the central 
descending funnel of a complete water eddy. 

A similar condition is found to hold in an /#verse gense 
in the case of artificially-produced air-whirls. The action 
must in their case originate in the yfer part of the air- 
column, whence the motion is communicated by degrees 
to its wer boundary. The analogy, therefore, between 
the water eddy with a descending motion round its*axis 
and the atmospheric whirlwind is completely znverse, 
and not direct, as some have supposed. 
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M. Weyher next proceeds to discuss the motions which 
should theoretically occur in an air-whirl. These are 
shown in vertical section in Fig. 2. 

In the annular region bordering the inner rarefied 
space, and represented by Aacc, 6BDd, the air is 
assumed to be rendered denser than the normal by the 
centrifugal force of gyration, and according to M. 
Weyher it is by the descent of this denser air upon the 
depression caused by the air below rushing up to fill the 
central area, that the rotation system propagates itself 
from above towards the earth. 

We do not think this explanation is either correct or 
necessary. It is contrary to the physical theory that 
there should be a sheath of dense air surrounding the 
rarefied region, and, apart from this, friction, and the 
transference of air up the axis from its lower end amply 
account for the downward propagation. 

The most interesting of M. Weyher’s experiments are 
those in which he artificially produces the phenomena of 
the waterspout. By means of a rotating tourniquet placed 
over cold water, an a@rial eddy is caused which draws up 
the water, in the form of a spout composed of drops, to a 
considerable height; but when the water is heated, a 
clearly-defined condensed-vapour-, or, as it is popularly 





termed, water-spout, makes its appearance, like that 
shown in Fig. 3, which represents a form of the 
peperesns suitable for a chamber experiment.' 

ith from 1500 to 2000 rotations per minute, the 
vapour from the heated water is found to condense itself 
into a visible sheath enveloping a clearly-defined and 
rarefied central nucleus, conical, and tapering downwards, 
The diameter of the sheath is from } inch to 1 inch. 
Besides this vapour-spout, water-drops are carried up, as 
in natural marine spouts, until they are thrown out 
beyond the influence of the upward current. 

Other features of spouts are then imitated, particularly 
what is called the Aérisson, which appears to be identical 
with what the French sailors call the buisson, or bush- 
like ploughing up of the sea, which occurs at their bases 
both before and during the period of complete formation. 
This is effected by placing twenty or thirty small air- 
ball6ons in the place of the water, underneath the 
tourniquet. These are then seen to rise up a short 

* For those desiring to i i 
follows. The tourniqust is made of tin Pan ste 6 inches naoga are as 
E in height. There are from 10 to 12 rectangular fans 1 inch b 
Pinch. ‘The vessel holding the water is. placed st te 49 inches foe he 
tourniquet, and is from 7 inches to 1 foot igdiameier by to 2 inches deep, 
The hemispherical continuation of the vessel. to krep off local ait-cureeme 
which disturb the continuity of the spout, is 3 feet in diameter, á 


distance, and fall back in graceful interlacing elliptical 
curves. The entire motion throughout the Acrisson, as 


well as the whole system, is further studied by placing 


underneath the tourniquet a quantity of oatmeal in a 
glass vessel, and observing its motion by means of eye- 
pieces fitted into the top of the vessel. The motions are 
thus seen to be precisely the same as those theoretically 
inferred, and when the rotation is stopped, the ascending 
spires of the currents at the lower end, are found engraven 
in lines on the finer particles, which, in obedience to these 
currents, lie in a conical heap round the vertical axis of 
the whirl. 

Several other experiments are made with cotton-wool 
and smoke, each of which exhibits some special feature 
characterizing the spouts of Nature. 

The pressure and temperature conditions in different 
parts of the area are next invcstigated. 
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_ By means of a manometer, it is found that the rarefac- 
tion at the centre of the rotating tourniquet is transmitted 
almost unaltered in intensity (probab) proportionally 
diminished in area) to the centre of the whirl on the 
surface, while the thermometer at the same point, at first 
shows a fall apd then a rise of temperature, the latter 
evidently due to the friction of the rapidly moving air 
against the surface. 

_ The analogous phenomenon of a cyclone is very fairly 
imitated ‘A the apparatus shown in the accom i 
diagram (Fig. 4), consisting of a large tourniquet rifa 
over a table covered with a number of pins mounted with 
movable threads of red wool. The tourniquet is arranged 
so as to be capable of translation as well as rotation. At 
the centre, the table is pierced with a small hole at D, 
communicating by means of a caoutchouc tube with a 
manometer, which thus registers the changes of pressure 
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as the supposed cyclone passes over it. On rotating the 
tourniquet and a it along over the table, the direc- 
tions and positions of the threads are seen to indicate 
not only the horizontal, but also the vertical components 
of the winds thus produced, including the region of calm 
in the centre, as well as the downward and outward 
motion at the anticyclonic border. The variations of 
pressure recorded by the manometer, when plotted out, 
show æa curve similar to that in a symmetrical cyclone, 
including the rise of pressure at the border where the 
motion is descending and outwards. 

Hail is then explained, as being caused by vapour 
drawn up into the Aérzsson of what M. Faye terms a rombe 
int. ire, which descends from the upper regions as 
far as the surface of the cloud, whence the hail proceeds. 
The rest of the explanation, which mainly involves a 
continual churning up and down of the frozen particles, 
is similar to that given by Ferrel and Möller, except that 
the hailstones impinging upon one another at the focus 
of the 4érisson are supposed, by the heat thus engendered, 
to aid in effecting the temporary melting of their surfaces 
necessary to account for the concentric coats of snow and 
ice they usually exhibit. | 

M. Weyher’s experiments do not, of course, fulfil all 
the conditions which prevail in Nature, since in that case 
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the rotation is doubtless kept up, after it has once been 
started in the air at some distance above the surface, by 
the upward movement along the axis, and the con- 
sequent aspiration of the surrounding air into the area 
of gyration. With this exception, however, there seems 
little wanting. 

The position of the source from which the vapour is 
drawn is not so important as might be thought, since the 
vapour condensed in the natural waterspout is not the 
cloud actually brought down to the surface, any more 
than it is—except for the space of a few feet at its lower 
extremity—the water bodily carried up, but is the result 
of the condensation, by rarefaction, of vapour previously 
contained invisibly, but certainly amply enough for the 
purpose, right down to the earth’s surface. In fact, the: 
origin of the vapour, being at the base, more nearly 
imitates Nature than if it were only supplied above in the 
form of a cloud. 

M. Weyher’s experiments so far, therefore, bear out the: 
hypothesis that a system of rotating air-currents above: 
the earth’s surface, causes tornadic, waterspout, and dust 
spout phenomena, by an aspiration ¢owards, and a flow 

up, its axis, and show that such a system can pee 
itself and its accompanying effects downwards out 
assuming any downward component along the axis. 


stream of air issuing from the ventilator jn the plane of | | 


the equator is divided by the balloon, and forms vortices, 
which, together with the currents centrally directed on its 
reverse side, tend to urge it towards the ventilator. 
Whether this explanation be considered satisfactory or 
not, the balloon certainly revolves like a satellite round 
the ventilator. By means of floating gold-leaves, the 
action of the ventilator is seen to cause two dissymmetrical 
atrial whirls, whose inner gyrations commencing at some 
distance from the generating sphere, run round the polar | 





the latter. i 

M. Weyher certainly treats himself to an ample dessert 
of this description in his concluding section, in which, 
assuming the existence of a fonderadle ether, the pheno- 
mena of the zourbiilon are by analogy transferred to 
the solar system, which is supposed to be the Aérisson of 


a whit? system reaching it from ener aged ha ke Se 


the focus, and in which the 
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influence of the ethereal whirls due to their axial rotation, 


cause simultaneously spots on the sun and cyclones on 
the earth, 


We fail to follow M. Weyher here, and think it would 
have been better if he had not only hesitated, as he 
admits he did, but decided not to publish such wild 
speculations. His experiments are exceedingly instructive 
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completed. Now it is certain that buds or twigs wefe formed 
at these places, and we know from careful observations 
that they have been kapral Pei off by a process 
analogous to the shedding of the leaves ; in other words, 
the oak sheds some of its young branches naturally every 
year. And many other trees do the same; for in 
the black poplar, the Scotch pine, Dammara, &c.; in some 
trees, indeed, and notably in the so-called swamp 
(Taxodium distichum) of North America, the habit is so 
pronounced that it sheds most of its young branches 
every year, 

But apart from these less obvious causes for the sup: 
pression of branches, we notice in the forest that the 
majority of the trees have lost their lower branches at a 
much later date, and that in many cases the remains of 
the proximal parts of the dead branches are sticking out 
from the trunk like unsightly wooden horns. Some of these 
branches may have been broken off by the fall of neighbour- 
ing trees or large limbs ; others may have been broken by 
the weight of snow accumulating during the winter ; others, 
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and suggestive, and if he can ultimately succeed in imi- 
tating the conditions of Nature more closely, we shall 
doubtless have an end of the theoretical polemics which 
have hitherto retarded rather than aided the progress of 
our knowledge of atrial motions and their causes. 

E. DOUGLAS ARCHIBALD, 





TIMBER, AND SOME OF ITS DISEASES} 
VIL 


I F we pass through a forest of oaks, beeches, pines, and 

other trees, it requires but a glance to see that various 
natural processes are at work to reduce the number of 
branches as the trees become older. Every tree bears 
more buds than develop into twigs and branches, for not 
only do some of the buds at a very early date divert the 
food-supplies from others, and thus starve them off, but 
they are also exposed to the attacks of insects, squirrels, 
&c., and to dangers arising from inclement weather, and 
from being struck by falling trees and branches, &c., and 
many are thus destroyed. Such causes alone will account 
in part for the irregularity of a tree, especially of a Conifer, 
in which the buds may be developed so regularly that if 
all came to maturity the tree would be symmetrical. But 
that this is not the whole of the case, can be easily seen, and 
is of course well known to every gardener and forester. 

If we remove a small branch of several years’ growth 
from an oak, for instance, it will be noticed that on the 
twigs last formed there is a bud at the axil of every leaf; 
but on examining the parts developed two or three years 
previously it is easy to convince ourselves of the existence 
of certain small scars, above the nearly obliterated leaf- 
Scars, and to see that if a small twig projected from each 
of these scars the symmetry of the branching nfight be 

ai 1 Continued from vol. xxxvii, p. 516. 
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again, may have been broken by hand, or by heavy wind ; 
and yet others have died off, in the first place because the 
over-bearing shade of the surrounding trees cut off the 
access of light to their leaves, and secondly because the 
flow of nutritive materials to them ceased, being diverted 





Fic, 21.—Portion of a tree from which a branch has been cut off close to the 
stem. C, the cambium of the branch; B, the cortex. 


into more profitable channels by the flourishing, growing 
por of the crown of leaves exposed to sunlight and air 
above. 

The point I wish to insist upon here is that in these 
cases of branch-breaking, however brought about, open 
wounds are left exposed to all the vicissitudes of the 
forest atmosphere ; if we compare the remnant of such 
a broken branch and the scar left after the natural 
shedding of a branch or leaf, the latter will be found 
covered with an impervious layer of cork, a tissue which 
keeps out damp, fungus-spores, &c., effectually. 

It is, in fact—as a matter of observation and experiment 
—-these open wounds which expose the standing timber to 
so many dangers from the attacks of parasitic ngi ; and 
it will be instructive to look a little more closely into the 
matter as bearing on the question of the removal of 
large branches,from trees, ‘ 

If a fairly large branch of a tree, such as the oak, is cut 
off close to the trunk, a surface of wood is sed, sur- 
rounded by a thin ring of cambium and bark (as in Figs. 
21 and 22). We have already seen what the functions 
of the cambium are, and it will be observed that the cut 
edge of the cambium (C) is suddenly placed under different 
conditions from the usual ones ; the chief change, and 
the only one we need notice at present, is that the cam- 
bium in the neighbourhood of the cut surface is released 


ee ee eee ees ü: -= 





” - i 

from the compressing influence of the cortex and bark, 
and owing to thisrelease of pressure it begins to grow out 
at the edges into a cushion or “callus,” as shown in Figs. 
23 and 24. A very similar “callus” is formed in the 
operation of multiplying plants by “cuttings,” so well 
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E same in longitudinal section. P, the pith of stem and branch ; 
on either side of this are the twelve annual zones of wood produce 
the years 1867-78, as marked. The cambium, C, separates these 

from the cortex, 3. i 


known to all the cambium at the cut surface of the 


wound, new layers of wood and cortex with cambium 
betweerl them (Fig. 24) ; and it will be noticed that each 
year the layer of wood extends a little further over the 
surface of the wound, and towards the centre of the cut 
branch i. oe ge of tine, pr ek a wound is 
not too e, and the tree is full of vigour, the margins of 
the callus will meet near the middl : and what was the 
exposed cut surface of the branch will be buried beneath 
layers of wood and cortex, between which lies the cam- 
bium, now once more continuous over the whole trunk of 
the tree (Figs. 25 and 26). 

It is not here to the purpose to enter into the very in- — 
teresting histological questions connected with this callus- 
formation, or with the mechanical relations of the various 
parts one to another. It is sufficient for our present 
object to point out that this process of covering up, or 
occlusion, as I propose to term it, requires some time for 
‘its completion. For the sake of illustration, I have num- 
bered the various phases in the diagram, with the years 
during which the annual rings have been formed ; and it 


“slip” or “ cutting,” is released from the pressure of the |- 


cortex, and begins to grow out more ae ly in the direc- 
tions of less pressure, and forms the callus. 


i 
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Nowthis callus (Fig. 23, Ca/)isin all cases something more i 


Fic. 23.—The same piece of stem four years later, The cushion-like deve- 
resulting from the overgrowth of the cambium and cortical 


a 


stem. 
to the release of pressure in this region enabling the 
alittle more actively here ; the quicker growth of the 
the horizontal direction is due to the same cause. 


than mere cambium—or rather, as the cambium extends 
by cell-divisions from the cut edge of the wound, its outer 
parts develop into cortex, and its inner parts into wood, 
as in the normal case. The consequence is that we have 
in the callus, slowly creeping out from the margins of the 


situdinal section: P, B, and C as before. 

fo | during 1879-82 are artificially 

‘a stronger line. On the left side of the 

e cambium (and therefore the wood developed from 


will be seen at a glance that, in the case 


quired seven years to cover up the surface of the cut 
branch (cf. Figs. 21-26). During these seven years 
more or less of the cut surface was 


(Fig. 24) to 
| all the exigencies of the forest, and it will easily be ka l 


stood that abundant opportunities were thus afforded for 
the spores of fungi to fall on the naked wood, and for 
moisture to condense and penetrate into the interior ; more- 
over, in the ledge formed at X in Figs, 23 and 24, by the 
lower part of the callus,as it slowly creeps up, there will 


| always be water in wet weather; and a sodden condition — Ww 


of the wood at this part is insured. All this is, of course, 
peculiarly adapted for the germination of spores; and 
since the water will soak out nutritive materials, 
could be more favourable for the growth and development 
of the mycelium of a fungus. These circumstances, 

favourable as they are for the fungi, are usually rendered 

even more so in practice, because the sawyers often allow 
such a branch to fall, and tear and crush the cambium 
and cortex at the lower gdge of the wound. These and 





other details must be passed over, however, and our 
attention be confined to the fact that here are ample 
chances for the spores of parasitic and other fungi to 
fall on a surface admirably suited for their development, 


Fic. 25.—The same piece of stem six years later still: the surfac 

cut has now been covered in for some time, and a boss-li 
projection marks where the previous cut surface was. This projection is 
protected by cork layers, like ordinary outer cortex, the old outer cortex 


more and more as the stem expands. 

















Fic. 26.—The same in longitudinal section: lettering as before. Six new 
layers of wood have been developed, and the cut end of the branch was 
Completely occluded before the last three were formed—że. at the end 
of 1885. After that the cambium became once more continuous round the 

whole stem, and, beyond a slight protuberance over the occluded wound 

awd the ragged edges of the dead corky outer layers, Ø, there are no 
signs of a breach. 


some distance down. In the event of fungi, such as have 
described above—parasites and wound- tes— 

ga hold on such wounds, the ravages of the myce- 

um will continue after the ocalusion is complete, and I 


if 
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have seen scores of trees, apparently sound and whole, 
the interior of which is a mere mass of rottenness: when 
a heavy gale at length blows them down, such trees are 
found to be mere hollow shells, the ravages of the 
mycelium having extended from the point of entry into- 
every part of the older timber. 

In a state of nature the processes above referred to do 
not go on so smoothly and easily as just described, and it 
will be profitable to glance at sucha case as the following. 

A fairly strong branch dies off, from any cause what- 
ever—e.g. from being overshadowed by other trees. All 
its tissues dry up, and its cortex, &c, are rapidly 
destroyed by saprophytic fungi, and in a short time we 
find only a hard, dry, Saari ws stick projecting from the 
tree. At the extreme base, where it joins the tree, the 

| tissues do not at once perish, but for a length of from 
| half an inch to an inch or so the base is still nourished by 
| the trunk. After a time, the wind, or a falling branch, or 
| the weight of accumulated snow, &c., breaks off the dead 
| branch, leaving the projecting basal portion; if the 
branch broke off quite close to the stem, the wound 


i way, 
Fic. 27.—Base of a strong branch which had 
years previously to the stage figured. 


A 
rished naturally twenty-four 
} The branch decayed, and the 
base was gradually occluded by the thickenin 
fall of the rotting branch did not occur vil 
determined from the layers ate and /, which then be; 
ds over the stump. Meanwhile, the base had become hollow 


layers of the stem: the 
six years ago, however, 


n to 


Pi 

of rotten wood, g. It is interesting to note how slight the 

on the lower side of the branch base, 7, as compared with that 

e line numbered 24 refers to the annual zones in each case. 

s seen at é and a, the rotting of the wood passes backwards, and may 
invade the previously healthy wood for some distance. (After Hartig.) 


ld, or at least might, soon be occluded ; but, as it is, 
the projecting piece not only takes longer to close in, but 
it tends to rot very badly (Fig. 27), and at the best forms 

|“ knot” or hole in the timber when sawn up. Of 
se what has already been stated of cut branches applies 


a 
cour: 


| here : the wounds are always sources of danger so long as 
| they are exposed. 


It is beyond the scope of these articles to set forth the 
pros and cons as to the advisability of adopting any pro- 
posed treatment on a large scale: the simple question of 
cost will always have to be decided by those concerned. 
But whether it is practicable or not on a large scale, 
there is no question as to the desirability of adopting 
some such treatment as the following to preserve valuable 
| trees and timber from the ravages of these wound-para- 

sites. Branches which break off should be cut close 
down to the stem, if possible in winter, and the clean cut 
made so that no tearing or crushing of the cambium and 
cortex occur ; the surface should then be painted with a 
thorough coating of tar, and the wound left to be occluded. 
If the cutting is accomplished in ing or summer, 
| trouble will be caused by the tar not sticking to the damp 
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surface Although this is not an absolute safeguard | 
against the attacks of fungi—simply because the germinal 
tubes from spores can find their way through small cracks 
at the matgin of the wound, &c —still it reduces the danger 
to a minimum, and ıt 1s certain that valuable old trees 
have been preserved in this way 

Before passing totreat of the chief diseases known to 
start from such wounds as the above, it should be re- 
marked that it is not inevitable that the exposed surface 
becomes attacked by fung: capable of entering the timber 
It happens not unfrequently that a good closure 1s effected 
over the cut base of a small branch in a few years, and that 
the timber of the base ıs sound everywhere but at the 
surface this happy result may sometimes be attained in 
pines and othe: Conifers, for instance, by the exudation of , 
resin or its infiltration nto the wood, but ın rarer cases 
1t occurs even in non-resinous trees, and recent investiga- 
tions go to show that the wood formed ın these healing 
processes possesses the properties of true heart-wood 
At the same time there ıs always danger, as stated, and 
we will now proceed to give a brief account of the chief ' 
classes of diseases to which such wounds 1ender the tree | 
hable 

The first and most common action 1s the decay which 
sets in on the exposure of the wood surface to the 
alternate wetting and drying in contact with the atmo- 
sphere it is known that wood oxidizes under such 
circumstances, and we may be sure that wounds are no 
exception to this rule The surface of the wood giadually 
tuns brown, and the structure of the timber 1s destroyed 
as the process extends 

The difficulty always arises ın Nature, however, that 
mould-fung: and bacteria of various kinds soon co- 
operate in ani hurry these processes, and it 1s impossible 
to say how much of the decay 1s due to merely physical 
and chemical actions, and how much to the fe1mentative 
acuon of these organisns We ought not to shut our 
eyes to this rich field for investigation, although for the 
present purpose it suffices to recognize that the combined 
action of the wet, the oxygen of the air, and the ferment: 
ing action of the moulds and bacteria, &c , soon converts | 
the outer parts of the wood into a mixture of acid’ 
substances resembling the humus of black leaf-mould 

Now as the 1a1n soaks into this, ıt dissolves and carries 
down into the wood below certan bodies which are 
poisonous m their action on the living parts of the 
timber, and a great deal of damage may be caused by 
this means alone But this is not all as soon as the ' 
decaying surface of the wound prov.des these mixtures of | 
decomposed organic matter, 1t becomes a suitable soil for i 
the development of fungi which are not parasıtıc-—z e 
which cannot live on and in the normal and living parts of 1 
the tree—but which can and do thrive on partially decom- | 
posed wood The spores of such fungi aie particularly 
abundant, and most of the holes found ın trees are due to | 
their action They follow up the poisonous action of the 
juices referred to above, living on the dead tissues , and | 
it will be intelligible that the drainage ftom their action 
aids the poisonous action as ıt soaks into the trunk It, 
1s quite a common event to see a short stump, projecting , 
fiom the trunk of a beech, for instance, the edges of the | 
stump neatly rounded over by the action of a callus 
which was unable to close up in the middle, and to find 
that the hollow extends from the stump into the heart of 
the trunk for seveial feet or even yards The hollow is 
lined by the decayed humus-like remains of the timber, 
caused by the action of such saprophytes as I have re- 
ferred to Similar phenomena occur in wounded o1 
bioken roots, and need not be described at length after 
what has been stated 

But, ın addition to such decay as this, ıt 1s found that if 
the spores of true wound-parasites alight on the damp 
surface of the cut or broken branch, their mycelium can | 
extend comparatively rapidly into the still healthy and 
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_ French laws relating to agriculture 
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living tissues, bringing about the destructive influences 
described in Articles III and IV, and then it matteis 
not whether the wound closes over quickly or slowly—the 
tree 1s doomed H MARSHALL WARD 


(To be continued ) 





HERVE MANGON 


N the current numbe: of Za Nature there is an 
interesting aiticle, by M Gaston Tissandiei, on 
Charles Fiancois Hervé Mangon, whose death we 
announced last week The follow.ng are the essential 
facts noted by M Tissandier 

Hervé Mangon was born in Paris on July 31, 1821, and 
was trained by his father, a military surgeon, who devoted 
humself almost entirely to the education of his,son 
At the age of nineteen the young man entered PEcole 
Polytechnique, and two yeais later 1 Ecole des Ponts et 
Chaussées He afterwards acted as engineer for several 
railways, but his chief interest at that time was in science 
as applied to agriculture A 

In 1850 he published his “ Etudes sm les Irrigations 
de la Campine Belge,” and on the “ Tiavaux Analogues 
de la Sologne” ‘This work attracted great attention, 
and brought about important improvements in the 
Diainage was then 
scarcely known, even by name, in Fiance In 1851, M 
Hervé Mangon pubisbed a work on the subject, which 
was considered so valuable that he received from the 
Academy of Sciences the decennial prize for the most 
useful work on agriculture issued during the previous ten 
years His practical structions on drainage, of a little 
later date, were widely circulated, and it 1s estimated 
that the results of his researches have led to an increase, 
in the French revenue, of fovrteen millions of francs 
yearly Irrigation, manures, chemical refuse, and every- 
thing by which lard might be fertilized, were made by 
him subjects of prolonged and careful study He visited 
the principal agricultural works and irrigations in France, 
Belgium, Scotland, Spain, and Algiers, and summed up 
the knowledge thus acquired in his “ Traté de Génie 
Rural” 

These researches were followed by meteorological 
studies, in which he took the deepest imterest He ın- 
vented or improved many meteorological instruments, 
and on his estate at Brécourt in Normandy he organized 
a model meteorological station, provided with the latest 
scientific improvements Towards the end of hus career 
he played a most important part ın the reorganization of 
the French meteorological service, and he became the 
President of the Meteorological Council He contubuted 
also to the organization of the scientific mission to Cape 
Horn, and to many other entei prises ysetul to science 

As a Professor, he created at the cole des Ponts et 
Chaussées the course on “Hydraulique Agricole ’ 
(1849) , at the Conservatoire des Arts et Métiers the 
course on “ Travaux Agricoles et de Génie Rural” (1864), 
and at the new Institut National the course on “ Génie 
Rural” (1876), a science of which he may be considered 
one of the founders He lectured with ease, and his 
expositions were always clear and methodical 

He possessed an extraordinary power of work He 
rose early, carried on his own correspondence, and did 
all his literary work without assistance His personal 
tastes were simple, and the activity of his body seemed to 
keep pace with that of his mind He welcomed fellow- 
workers cordially, and readily offered them counsel and 
help, bis disposition being one of rare generosity He 
was skilful in working ın wood and metal, and always kept 
ın his Nbrary a quantity of apparatus made by himself. 
With this he was constantly experimenting, sometimes 
even getting up duringe the mgat to carry on some 
research of special interest. 
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In 1872 he was elected a member of the Academy 
of Sciences, ın 1880, Director of the Conservatoire des 
Arts et Métiers, and ın 1837, Vice-President of the 
Academy of Sciences Notwithstanding the manıfold 
calls on his time, he worked hard to secure the success 
of the Exhibition of 1867, and of all the succeeding Paris 
Exhibitions 

Believing ıt to be rmportant that men of science should 
take part ın politics, he entered the Chamber as Deputy 
for La Manche, and became Minister of Agriculture in 
the Brisson Ministry, ın which he was of eminent service 

During the war of 1870 he gave proof of ardent 
patriotism Night and day, durmg the siege of Paris, 
he made incessant observations ın order to facilitate the 
despatch of letters by balloon For six months he did 
not miss the departure of one of the balloons , he was 
always present, encouraging the aelonauts, and giving 
them valuable directions When M Tissandier was 
about to leave Paris m a balloon, laden with messages 
for the Government at Tours, M Hervé Mangon said 
to him, “Vous avez bon vent est-nord-est , vous allez 
filer dans la direction de Dreux,” and the balloon 
descended at the gates of that very town 

M Hervé Mangon was the son-in-law of J B Dumas 
He had a wide circle of friends, and many young men of 
science owe him a deep debt of gratitude for the en- 
couragement they received from him in their work For 
a long time he suffered fiom a painful malady, and on the 
15th of May he died at Pans, in his sixty-seventh year 


—_ SSS 


NOTES 


THE annual Ladhes’ Conversazzone of the Royal Society will be 
held on Wednesday, June 6 


Mr R G HALIBURTON wuites fiom Oran, Algeria, that a few 
hows after he had read the account ın the Zzmes of the recent 
soirée of the Royal Society, at which two skeletons of Akkas, 
sent by Emin Pasha from Equatorial Africa, were exhibited, the 
discovery, made by himself ın February last, of the existence of 
another dwarf race, in North Afnca, also only 4 feet high, and 
called by the same name, Akkahs, was confirmed by the receipt 
of a letter on the subject from om late Minister at Morocco, Sir 
John Drummond Hay 


THE creation of the new Chair of Philosophie Biologique 1s to 
be proposed to the Sorbonne in the course of the next few days 
Thgre will be much opposition to the scheme, but not enough to 
prevent it fiom being cared out 


THE ceremony „n honour of Prof. Donders, at Utrecht, on 
Monday, passed off most successfully Many friends and admirers, 
not only from all parts of Holland, but from the Dutch colonies 
and other countries, assembled to show their respect for the 
ulustrious investigator, and the Dutch Government was repre- 
sented on the occasion by the Home Minister A medal com- 
memorative of the ceremony was struck, and the King of Holland 
conferred on Piof Donders the distinction of Commander of the 
Golden Lion King Humbert sent hım the Order of the Crown 
of Italy, and Sir Joseph Lister congratulated him on behalf of 
the Royal Society of England In iesponding to the address 
1ecognizing his services to science and humanity, Prof Donders 
declared that although the law rendered it necessary for him, on 
the attainment of his seventieth birthday, to resign his professor 
ship, he did not consider that he had finished his task, The sum 
subscribed as an expression of gratitude for Piof Donder» work 
1s to be appropriated, ın accordance with his own decision, for 
the benefit of young physiologists and ophthalmologists at the 

Uniyersity 


Durine the recent ciuse of thg Liverpool Marme Biology 
Committee in the ss Hyena, the electric hight was applied to 
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deep and suface tow-netting after dark with impoitant results 
We hope shortly to publish fuller details 


A MARIN: zoological Station, on the plan of the one at 
Naples, 1s shortly to be established at Ostend The proposal 1s 
supported by fou Belgian Universities 


A LETTER has been received by Sır J D Hooker from Mr 
Joseph Thomson, dated Mogador, May 6, stating that he 1s on 
the eve of starting by a route through the province of Shedma 
to Saffi, wheie, after a short stay with M Hunot, HB M’s 
Consul there, he will go direct tu Demenat, an entirely unex- 
plored pait of the Atlas, north-east of the city of Morocco 
Mr Thomson desciibes the past seasor as having been excep- 
tionally late and cold, and with an extraordinaiy rain and snow- 
fall , the season s rainfall at Mogador having been more than 
32 inches, against an average of less than 18 inches 


I 1s stated that Mr Knipping, of the Meteorological Depart- 
ment of Japan, 1s coming to Europe on a mission to repoit on 
European meteorological observatones 


In the American Meteorological Journal for April, Mr A L 
Rotch continues his article on the history of the meteorological 
o1ganizations, dealing with the German Institute, and the various 
newspaper services Prof F Waldo contributes a very interest- 
ing paper on the instruments for making observations of the 
amount and direction of the wmd Special attention 1s given to 
Dr Robinson’s anemometer, as the instrument almost universally 
adopted, and so called from his investigation of its principle, 
published ın 1850 Its invention 1s attributed to Edgeworth, who 
first used it as a scientific instiument, but a similar apparatus, 
made of wood, with oval cups, 1s described in the Mongolische 
Volker, 1770 Dr Robinson found that the velocity of the cups 
must be multiplied by the factor 3 ın order to get the true wind 
velocity, and this value was generally adopted Mr Stow and 
Prof Stokes m this country and Dr Dohrandt in Russia, first 
questioned the accuracy of this value, and recent careful experi- 
ments by Mı Dınes, just communicated to the Royal Meteoro- 
18g:cal Society, show that the factor for anemometers of this class 
must be reduced to about 215 And further, it has been found 
that the formula for conversion of velocity to pressure (P= 005V?) 
adopted by Smeaton (Phil Tians 1763), and repeated subse- 
quently in text-books, requires amendment, so that the pressures 
deduced from velocity anemometeis have been greatly exagger- 
ated In fact great doubt has been expressed by competent 
authouity as to the value of the records of this class of instiu- 
ments Prof Waldo’s discussion of the subject ıs therefore 
very opportune 


AT Ciagside, Rothbury, Northumberland, the seat of Lord 
Armstrong, a very fine female of Pallas’s sand grouse (Syrrhaptes 
par adoxus) killed itself against the telegraph-wires near Crag- 
side on Wednesday, May 23 The bird was picked up by the 
gamekeeper, and was sent by Lord Armstrong to Mr, John 
Hancock at the Natural History Museum, N ewcastle-on-Tyne, 
where it will be carefully preserved This bird was im fine 
plumage, and was proved by dissection to be a female, the ovary 
containing seven ova about the size of No 1 shot, and numerous 
others of very much smaller size It 1s a curious comcidence 
that the first specimens of Pallas’s sand grouse, recorded in 1863, 
were shot at Thropton, a few miles west of Rothbury, on May 
21, and were,sent to Mı Hancock The crop of anothe 
specimen (male) of this bird, which we are told was obtained at 
Winlaton, five or six miles west of Newcastle on-Tyne, was sent 
to the Museum on the 23idinst The crop was full of the seed 
of a wild plant, probably charlock or wild mustard (Sinapis 
arvensis, L ) 


Dr TRIMEN’s report on the five Royal Botanic Gardens of 
Ceylon, which has just been issued, contains much interesting 
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matte: relating to the economic aid given by the institution to 
planting ın Ceylon and elsewhere Referring to the gradual 
decline ın the cultivation of coffee, Dr Trimen mentions, as one 
of the causes, that ıt has suffered severely during the last few 
years from the attacks of a scale-nsect o1 “ bug” which has in 
some places actually hilled out the bushes Practical planters 
think the msect different fiom either of the “bugs” familiar 
hitherto as foes to coffee—Lecanium coffee and L nigrum, the 
brown coffee and black bugs ‘Lhe distinctions between the 
thiee have been pointed out by Mi E Green in a paper with 
illustrations printed by the Government of Ceylon He names 
the new pest Z vzzde, it being generally hnown as the green 
bug Dr Trimen mentions that his principal employment dur- 
ing the past year has been the compilation, with the ard of the 
hibiary and herbarium, of a catalogue of the contents of the 
gardens, for use by the staff, the public, and correspondents ın 
other countries The list as now completed 1s biought down to the 
end of 1886, and contains about 300) species, mostly trees and 
shrubs He also reports the commencement of the long projected 
museum of economic botany 


A VOLUME on the life and works of Lavoisier, by Piof E 
Gumaux, of the Polytechnic School of Paris, has just been pub- 
lished It 1s illustrated by many imteresting engravings, two of 
which 1epresent Lavoisier in his laboratory A number of 
kitherto unknown documents relating to Lavoisier have Leen 
discovered by Prof Gmmaux 


| 








MESSRS MACMILLAN AND Bowls, Cambridge, will have 
ready ın a week a “Bibliography of the Works of Sir Isaac 
Newton, togethe: with a List of Books illustrating his Life and 
Works,” by G J Gray. 





Messrs MACMILLAN AND Co will shortly publish a work 
on ‘The Theory and Practice of Absolute Measurements in 
Electuicity and Magnetism,” by A Gray, M A, Professor of 
Physics ın the University College of North Wales Though 
nominally a second edition of the small book by the same author 
published in 1884, it has been entirely re witten and extended 
in plan, so as to form a fairly complete treatise on the absolute 
meastiement of electric and magnetic quantities This has 
necessitated the division of the work into two volumes, of which 
the first, extending to over 450 pages, 1s about to be issued The 
following 1s a synopsis of the contents —Vol I contains a 
sketch of the theory of electro-statics and flow of electricity, 
chapters on units, general physical measurements, electrometeis, 
comparison of resistances, comparison of capacities, and measme- 
ment of specific mductive capacities, and conciudes with an 
appendia of tables of units, resistances, and useful constants 
The chapter on the comparison of resistances contains full details 
of the various methods of comparing high and low resistances, 
calibiation of wires, &c , the chapter on capacities discusses 
methods generally, and contains an account, as full as possible, of 
the principal determinations of specific inductive capacity made 
up to the present time Vol II will contam an account of 
magnetic theory, units and measurements , electro-magnetic 
theory and absolute measurement of cunents, potentials and 
electric energy , the definitions and realization of the ohm and 
othe: practical units , the relations of e:ectro-magnetic and elect o- 
static units and the determination of v , practical applications of 
electricity, and especially related points of theory and measure- 
ments (This volume 1s ın hand, and will be issued as soon as 
possible after Vol I) An attempt has been made to arange 
the work so as to avoid any too sharp distinction between what 
1s theoretical and what 1s practical, and at the same tıme pre- 
serve a logical orde: in the former and prevent the constant 
introduction of digressions on theory into accounts of instruments 
and processes of manipulation 
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A work of some interest and importance, ‘‘ Eacursions 
zoologiques dans les Iles de Fayal et de San Miguel (Agores),” 
has just been producedby M Jules de Guerne, at the expense 
of Prince Albert de Monaco Of the new species mentioned, 
some, perhaps all, have been elsewhere recorded ın con- 
temporary periodicals M de Guerne concludes from his 
researches that the lind fauna of the Azores has a definitely 
European character , that the fresh-water fauna has the same 
character, many of the species composing it being probably 
cosmopolitan, most of them piovided with powerful means of 
dissemination, which have enabled them to reach the Azores , 
that most of the species have been brought by the wind and by 
birds, the wind playing only a secondary pait , that the lakes 
yn the craters aie of modern origin, due to the accumulation of 
1ain-water, and Fave not taken long to people, that the 
character of the aquatic types and the absence of any great 
struggle for existence suffice to explain this rapid peopling of the 
waters , that the land species, like those of the water, have been 
fortuitously introduced from the nearest islands and continents, 
though at a remoter epoch and more distant intervals, this 
greater antiquity accounting for the greater differentiation of the 
land fauna, and ın especial of the Mollusca, that the alpine 
character of the land fauna has not been demonstrated, and that, 
on the theory of the gradual submeigence of the islands, the 
animals of the littoral region in retiring to the higher grounds 
would have there produced a varied and numeious assemblage of 
species, which, as a fact, 1s not found Incidentally, M de Guerne 
points out a wistake which has crept into woiks of impoitance—a 
sudden depth of 58 fathoms at a single spot being attributed to 
the little Lagoa Grande ın the Island of San Miguel, instead of 
the true depth, which 1s about 17 fathoms, 


Tue Bancroft Company, San Francisco, announces that 
there will shortly be added to the senes of guide-books to the 
Pacific Coast a hand-bock of the Lick Obseivatory, which has 
been prepared by Prof Edward 5. Holden, Directo: of the 
Obseivatey This book 15 intended to give all the information 
which will be of value to each one of the many visitors to the 
Lick Observatory, which possesses the largest and most powerful 
telescope in the world, and 1s situated im one of the wildest and 
most 10mantic pottions of California Besides the useful and 
necessary infoimation of a mere guide-book, the work 1s ta con- 
tain interesting and popula: accounts of the varous astronomical 
instruments, and of the way in which they are made and used 
It will be illustiated by twenty or more woodcuts from photog aphs 
and drawings 


Mr IIrNRY BrEDFoRD, of All Hallows College, Dublin, 
writes to us ——‘* I see among the notes ın your last number (p 
87) that Her Sander, ın his pape: oa some 1ecently deciphered 
runic inscriptions in Sweden, says that “ın four of them appeared 
the word Pim or Piment (e a strong drink composed of wine, 
honey, and spice), which, as well as A7azef, was mentioned in 
the Saga of Rollo the Ganger and the Normans,’ and that ‘all 
these inscriptions were refered to the close of the pagan age’ 
Now if the word Aaret refers like Piment to some hind of 
drink, does not tht» point to the direction in which we are to 
look for some more satisfactory explanation of our modein word 
Clay et than that wnich our dictionaries give—as a derivation fiom 
the French c/azret—although the word 1s not used in that 
language to describe the French wine to which we apply it 
Perhaps you or some of yow readers will thiow some hght upon 
the origin of this obscure word 7 s 


THE Sooth anniversary of the University of Bologna will be 
celebiated on June 12 rext An oration will be delivered by 
the poet Giosue Carducci There will also be a musicei per- 
formance, an ode having been written fo. the occasion by 
Panzacchi, and set to music by Baron Fianchettt 


II4 


Last week we punted a letter from M Julius, of Delft, 
‘Holland, ashing a question with 1egard to tables of reciprocals 
Mr T S Barrett and Mr A, Fieeman write to us recom- 
mending Bailow’s tables of squares, cubes, square roots, cube 
roots, and reciprocals of all integeis up to 10,000 The 1e- 
ciprocals aie given to seven places of significant figures, besides 
the leading zeros The wok was edited by the late A De 
Morgan, and published for the Useful Knowledge Society by 
Taylor and Walton, London, 1840 


ProF BALL, Geneial Director of the Science and Art 
Museum, Dublin, mentions in his report for 1887, that eaily in 
the year he brought before the Council of the Royal Insh 
Academy the desirability of its handing over to the Museum an 
old collection of moulds of Irish crosses and miscellaneous 
sculptuies, together with casts, most of which had been prepared 
for the Exhibition of 1853 To this pioposition the Academy 
cordially assented, and, after much piecing together of broken 
fiagments, it was found that the material provided a very 
valuable and repiesentative set of casts It 1s proposed that 
casts of many objects of ancient Insh art not mcluded in this 
collection shall also be obtained The collection, when com- 
pleted and properly arranged in the new Museum, ought to be of 
gieat service not only to archeologists but to workmen, who 
would be well rewarded for a caieful and elaborate study of the 
ideas of the medizval ciaftsmen of Ineland 


Herr H Forsrtu has been chosen President of the Swedish 


Royal Academy of Science for the ensuing year, in place of 
Hern C G Malmstrom 


THE Biological Society of University College will hold its 
annual soz ée at the Cellege on Thwsday, June 7, beginning at 
8pm Piof W Flowa, F R S , will delive: a lectme at 
9pm on “The Pygmy Races of Men” Tickets may be had 
on application to the secretaries of the Society 


We have received the Annuazze for the yea 1888 of the Pans 
Society fo. the Encouragement of National Industiye Among 
the contents are a list of the membeis, and an extract fiom the 
plogiamme relating to the puizes to be given by the Society from 
1888 to 1893 


THE Danish Government has gianted a sum of £500 for the 
purpose of having the oystei-banks in Denmark examined by 
an expert [Tis object will be to ascertam the results of their 
continued pieservation, with a view to the 1esumption of fishing 


SOME months ago a large consignment of salmon ova was de- 
spatched from Denmaik to Buenos Ayres, wé Hamburg, for the 
stocking of certain lakes and ivers in the Argentine Republic 
The experiment has proved very successful, the ova ariving in 
excellent condition, and further consignments ale to be made 


THE following incident in the tual of the gieat patent case, 
Edison and Swan Electric Light Company v ITolland and 
others, now pioceeding in the Chancety Division of the High 
Court of Justice, before Mr Justice Kay, ıs taken ‘from the 
shorthand report in the Elect cian of May 18 On May 16, 
Prof James Dewar, FRS » Professor of Chemistry in the 
University of Cambiidge was under examination A small 
ciucible was produced and handed to the witness, who said 
In that crucible T have, with Mi Gimingham, carbonized fila- 
ments in the precincts of the court, using no paching and no 
luting of any description, The filament was a thiead so far as 
he could iemembe 

Sir Horace Davey wged that this did not arise out of the 
cross-examination 

Mr Justice Kay said it should have been produced in the 
examMation-in-chief If it were pwsued, Sir Horace Davey 
would be entitled to ask any questions upon it 

Sir Horace Davey, c1oss-examining —About what heat was 
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this produced at *—It was a mere expeliment. It was a spinit- 
lamp that was used 

Do you suggest that this coil, or whatever you like to call ıt, 
has been heated to a sufficient heat fo. use as a conductor in an 
meandescent lamp ? —Not at the present time 

Then it 1s not completely carbonized ?—It 1s carbonized , but 
1t does not conduct well enough It wants to be heated fo. a 
longer time at a higher temperature 

Has ıt been heated to a degree at which thd oxygen would 
combine with or attack the carbon ?—That I cannot say I think 
it 1s probably at a low red heat 

Mı Justice Kay Iam very much disgusted I am here trying 
all I can to undeistand the case, and this ıs clearly an attempt to 
mislead I am greatly disgusted 

Prof Dewa I have no desne to mislead your lordship I 
have stated that this was a mere expenment I did not produce 
ıt It was put to me 

Mr Justice Kay You may stand down 


THE additions to the Zoological Soctety’s Gardens during the 
past week include a Rhesus Monkey (Alacacus 1hesus 2) from 
India, presented by Mr George Somerford, a Barbary Ape 
(Macacus muus 9) fiom North Afitca, presented by Miss 
Waterman , a Brazthan Tiee Porcupine (Sphengees us pi ehensilts) 
from Pernambuco, piesented by Mr Clement J Bateman, a 
Barbary Wild Sheep (Ov:s tr agelaphus), from North Afnca, pie- 
sented by Mr E H Foiwood, a Gieater Black-backed Gull 
(Zar us marinus), British, presented by Piof E Ray Lankester, 
FRS,FZS ,a Henmg Gull (Larus argentatus), British, 
presented by Mi E Wright a Cape Dove (Gna capensis), a 
Tambow me Pigeon ( 7ympanzsti ra bicolor) from South Afica, 
presented by Mr R H Milford, a White-handed Gibbon 
(Hylobates lar) from the Malay peninsula, a Chimpanzee (Anthro- 
poprthecus ti oglodyles Q), a Marabou Stork (Leptoptelus crumeni- 
fer us) from West Africa, two Caracals (Fels caracal juv) from 
Africa, three Red-crowned Pigeons (Zrythrenas pulcherrimus), 
a Prashn Pauot (Coracopsis bark), two —— Kestiels (Tin- 
nanculus gracils) from the Seychelles, a Laughing Kingfisher 
(Dacelo gigantea), a Black-bacxed Piping Ciow (Gymnoi lina 
libuen), a Grerter Sulphmn-ciested Cockatoo (Cacatua galerita) 
from Australia, two Glass Snakes (Pseudopus pallasr) fiom Dal- 
matia, deposited , six Common Pintails (Dafila acuta), eight 
Common Teal (Querguedu'a crecca), eight Garganey Teal 
(Queer quedula circia), ten Wigeon (Maz eca penelope), a Shovellei 
(Spatula clypeata), Butish, purchased, a Red Kangaioo 
(Macropus 1ufus), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


COMET 1888 æ (SAWrrTHAL) —At the beginning of last 
week, apparently on May 20 or 21, the comet suddenly became 
very much brighter, gaming fully three magmitudes It has since 
faded agaın Only a few observations have as yet come to 
hand, but ıt 1s to be hoped that everyone who has observed it 
during the last fortmight, and made any estimate of its bright- 
ness, will publish his obseivations without delay 


THE SHORT PERIOD COMETS AND ASTEROIDS —Piof 
Kırkwood, who has alieady given reasons for thimking that 
two shoit period comets ouginally belonged to the group ‘of 
asteroids, has extended his aigument im the Szdereal Jfes- 
senger for May to include the class of short period comets 
as a whole He points out that, of the twenty comets con- 
cerned, seven have disappeared, either by dissolution into 
fragments, lıke Biela’s comet, or by the transformation of the 
orbit by the fluence of Jupiter, as ın the case of Lexell’s 
comet The mstances of the comets of Lexell and Wolf (1884) 
are representative, Prof Kirkwood considers, of the mode in 
which asteroidal may have been changed into cometary o1b.ts 
Had the latter, indeed, been discovered before its pertu bation, 
1t would probably have been consideied simply an asteroid of 
unusually long period, for its eccentucity and inclination were 


May 31, 1888] 


NATURE 


115 





well within asteroidal limits Of the twenty comets, not only 
have seven disappeared, but five, or, includmg Encke’s and 
Biela’s, seven, have periods commensuiable with that of Jupiter , 
all the twenty have direct motion, all but one have smallei 
mclhination than Pallas , and, as with the asteroids, there is a 
tendency of the perihela to concentrate ın the 180° from 
290° to I10°. 


New Minor PLANET —A new minor planet was discovered 
by M Borrelly on May 12 at Marseilles This may possibly, 
but not very probably, prove to be Xanthippe, No 156 Should 
it be really a fresh discovery, it will rank as No 278, whilst the 
one discovered by Herr Palisa on May 16 (see NATURE, vol 
axxvint p 8g) will be numbered 279 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JUNE 3-9 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenwich on June 3 
Sun rises, 3h 49m , souths, 11h 57m 57 6s , sets, 20h 7m 
right asc on meridian, 4h 474m , dec! 23° 24’ N 
Sidereal Time at Sunset, 12h 58m 


Moon (New on June 9, 17h) mises, Ih 42m., souths, 

yh 30m, sets, 13h 29m. right asc on meridian, 

oh 186m , decl 2° 54'S, 

Right asc and declination 
e Planet Rises Souths Sets on meridian 
m m hm m. eo 

Mercury 5 4 13 35 22 6 6 252 25 23 N 
Venus 3 2I Il 14 19 7 4 34 20 4N 
Mars 14 19 19 57 1 35* 12 476 5 35 
Jupiter 18 39 23 © 3 2I1* 15 517 19 12S 
Saturn 7 38 15 32 23 26 8 220 20 5N 
Uranus 14 19 19 59 1 39% 12 498 4378 
Neptune 3 20 II 5 18 50 3 539 18 38 N 


* Indicatesthat the rising ıs that of the preceding evening and the setting 
that of the following morning 


June h 

20 Venus ın conjunction with and 3° 39’ north 
of the Moon 
Variable Stars. ° 
Star RA Decl 
h m ee he h r 

U Cephe: 0524 81 16N June 6, 0 16 m 
Mna Ceti 2137 3 29S » =O» m 
R Leonis 9415 I157N » 4 M 
S Ursæ Majors 12 391 61 42N w Q Mt 
V Virgins 13 220 2 36S » $, M 
U Coronæ . 15 136 32 3N s» 7,22 20 m 
U Ierculis 16 209 19 9N p 3; m 
U Ophiuchi 17 109 1 20N » «67, 23 48 m 
W Sagittarn 17579 2935S » 98,22 om 
U dagittarn 18 253 1912S » 3 2 0m 
» 6 1 oA 
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GEOGRAPHICAL NOTES 


In the Report of the Survey of India for 1886-87, Colonel 
Strahan gives an account of the survey and exploration of the 
Nicobar Islands by himself and party A very careful survey of 
the whole group was made, and the coast-lines at last accurately 
laid down Owing to the dense vegetation, the party were unable 
to penetrate any distance into the terior, and only a few heights 
could be measured The culminating point of the whole group, 
2108 feet above sea-level, stands near the south-east corner of 


a 


Gieat Nicobar, the area of which 1s 375 square miles, the total 
area of the group being 678 squaie miles ‘Lhe scenery, es- 
pecially of Great and Little Nicobar, 1s of indescribable beauty, 
There aie several rivers in the former island which are navigable 
by boats for some miles, especially the Galatea, on the south 
coast Its course 1s very tortuous, the banks are fringed with 
tree-ferns, canes, bamboos, and tropical vegetation of infinite 
variety, through which occasional glimpses aie obtained of 
high mountains ın the interio: covered with dense forests to 
their very summits, and generally cloud-capped The country 
though which the stream runs 1s almost uninhabited , a few huts 
appear here and there tenanted by an inland tube of savages 
called ‘*Shom Pen,” of whom very little ıs known, except that 
they are in such an utter stite of barbarism as to be held in con- 
tempt even by the Nicobarese inhab.ting the coasts On most 
of the islands the forest grows Juxuriaatly down to the beach 

Mangroves, except in the islind of Kamoita, are not very 
plentiful, and in this respect these islands differ widely from 
the neighbouring Andaman group, wheie the creeks are 
fringed with mangroves mile after mile The sea-beach con- 
sists largely ofcoial The climate is very equable day and night 
all the year through, and most pleasant to one’s feelings, but 
unfortunately its character for unhealthiness 1s only two well 
established ‘The rainfall, which averages about 100 inches, 1s 
pretty evenly distributed throughout tre year The thermometer 
stands very steadily between 80° and 85°1n the shade, and hardly 
vanes day or might The inhabitants of these islands, Colonel 
Strahan states, are allied to the Malays, and are a complete 
con'rast to their tiny, intensely black, woolly-haned neighbours, 
the Andamanese The Nicobarese are very stiong, thichly- 
built men, not much if at all inferior to Europeans in physique, 
ofa reddish-brown colour They are unconqueiably lazy, 
having no inducement whatever to exeition They have a 
wonderful talent for learning languages Foitunately, Mi Man, 
the Settlement Officer at Kamorta, who has done so much for 
Andaman anthropology, has been carefully studying the Nico 

baiese, their habits and language, and 1s ngw engaged on a book 
on the subject, which will shortly be published 


Mr C M Wooprorp, the successful naturalist explorer of 
the Solomon Islands, 1s about to leave England on a third visit 
to the gioup After spending some time ın various parts of the 
islands not previously visited, he will investigate Santa Cruz, 
Woodlarl, Island, and other islands lying to the south-east of 
New Guinea 


ACCORDING to the new Survey Report, triangulation surveys 
have already been effected over 15,000 square miles in Upper 
Burma, and the out-turn of 1econnatssince surveys amounts to 
11,000 square m les on the scale of 4 miles to an inch, in the 
following States and districts Noitrern Shan States and Ruby 
Mines district, 3000 square miles , Southern Shan States, 3000 , 
Yemethin and Mehtila district, 2000, Yaw country, 1000, 
Mandalay and Kyauhse districts, 2000 


IN the summary Report of the Geological Survey of Canada 
for 1887, some of tne 1esults are given of the expedition under 
Dr G M Dawson last summer, of the exploration of British 
Columbia Mr Ogilvie’s instrumental survey to the intersection 
of the Yukon with the r4qist meridian will form a sufficiently 
accurate base line foi future explorations in this region In 
addition to this the geographical icsults include the completion 
of an instrumental suivey of the Sitxine to Telegiaph Creek by 
Mr McConnell, which 1s connected with Dease Lahe Ly a 
carefully placed taverseby Mr M’Evoy Thence a detailed run- 
mng survey was carried by the Dease, Liard, and Pelly Rivers, 
connecting with Mr Ogilvie’s line at the mouth of the Lewis 
River, a total distance of 930 mille Taken ın conjunction with 
Mr Ogilvie’s line, these surveys iclude an area of over 
6000 square miles, the intenor of which 1s still, with the 
exception of repoits received from a few prospectors and from 
Indians, a e774 zmognita The sameiemark may be applied to 
the whole susourding 1egion outside the surveyed cicuit, but 
much general information has been obtained iespecting the 
entire district, which will facilitate further explorations® The 
whole region is more or less mountainous, though intersected by 
wide areas of flat or valley country The countiy, though 
generally mountainous ın character, includes large tracts of flat 
and shghtly broken land, and, according to Di Dawsons may 
eventually support a population as laige as that found in 
corresponding latitudes uf Europe 
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THE anniversary meeting of the Royal Geographical Society 
was held on Monday in the hall of the University of London, 
General R Strachey presiding The report, which was read 
by Mr Clements R Markham, having been adopted, General 
Strachey was for the thud consecutive yea: elected President of 
the Society. The Founder’s Medal for the encouragement of 
geogiaphical science and discovery was presented to Mr 
Clements R Markham, who retnes fiom the honorary secretary- 
ship after twenty-five years’ service, m acknowledgment of 
the valuable services rendered by him to the Society during 
that period Lieut H Wissmann was awarded the Patron’s 
Medal im recognition of his great achievements as an ex- 
plorer in Central Africa, Mi J M’Carthy, Superintendent 
of Surveys in Siam, the Murchicon Grant , Major F esting, the 
Cuthbert Peek Grant, for his services as a cartogiapher on the 
Gambia River and the country ın the neighbourhood of Sierra 
Leone The Gill Memorial for 1888 was secured by Mr Charles 
M Doughty Various scholarships and prizes to students m 
training colleges were also distributed The President then 
delivered his annual address, passing in review the chief 
geographical events of the year 





THE LINNEAN SOCIETY 


THE hundredth anmiver-ary meeting of this Society was held 
on Thursday last, 24th inst , at Burlington House, in the 

library, the usual meeting-room being inadequate for the reception 
of the lage number of members present on this occasion The 
President, Mr Wm Carruthers, F R S , took the chair at three 
o’clock, and was supported by the two former Presidents who 
are happily still with us—Prof Allman and Su John Lubbock— 
the Council of the Society, and many distinguished Fellows, 
amongst whom we noted Su Richard Owen, Sir Joseph Hooker, 
Dr Gunther, Sir Walter Buller, Prof Duncan, Mr Romanes, 
Colon-1 Grant, and amongst the visitors Dı Henry Woodward, 
F RS, and Mr Studley Martin, a nephew of the founder 

After prelimimary business, H M the King of Sweden was 
elected an honorary member The Tieasurer, Mr Frank Crisp, 
laid the last year’s accounts before the meeting, and briefly 
referred to the financial history of the Society during the century 
now closed The senior Sectetary, Mr B Daydon Jackson, 
presented an account of the Linnean collections from their 
formation, their purchase by the fcunder of the Society, and 
their possession by the Linnean Society. This was Succeeded 
by the President’s annual address, which was largely devoted to 
a review of the Society's past caree. Fle spoke of the orginal 
quarto Transactions, then of the octavo Proceedings, finally of the 
Journal, of which forty three volumes are extant Dung the 
past year seven parts of the Tiansactions and twenty of the 
Journal had been issued, an amount equal to that published 
during fifteen years m the eaily part of the century 

A novel feature was then mtroduced, one of those mtended to 
mark the centenary of the Society Prof Thore Fries, the 
present occupant of Linnzeus’s Botanical Chaw at Upsala, 
had been irvited to pronounce a eulogium on his illus- 
trious predecessor As he was detained by his professonal 
duties ın his University, his essay wis read by the Pre- 
sident In it he spoke of the profound sleep of natwal 
science during the Middle Ags, and the hard struggle which had 
to be fought before men of science could liberate themselves from 
a narrow orthodoxy, or the fetters they had themselves forged by 
attaching infallilulity to Aristotle and classic authors Lmnzeus 
bore an honourable part in placing the study of natural science on 
a logical basis by his clear definitions, and admirable nomencla- 
ture, and by the enthusiasm he was able to 1ouse in his disciples 
for the same methods England, unluckily for Sweden, became 
his heir, many consequently are the ties which unite tne memory 
of Linnaeus with this country, the strongest perhaps being the 
Linnean spint, the genuine spirit of freshness and eaterpilse in 
which scientific research is carried on m England 

Sir Joseph Hooker then pronounced a eulogy on Robert 
Brown, the gieatest botanist of the present centny Ie 
specially dwelt on the evidence afforded by the ‘‘ Prodiomus ” 
of his%intiring mdustry, accuracy of odservation and exposition, 
together with sagacity, caution, and soundness of j tdgment, in 
which he has not been suipassed Where others have advanced 
beyond the goal he reached, ıt has been by working on the 
foundgtions he laid, aided by modein appliances of optics and 
physics His memory was wonderful, he seemed never to 
forget a plant he had examined , and the same with hts books— 
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he could turn to descriptions for a statement or a figure without 
needing a reference The noble title conferred upon him by 
Humboldt has been confirmed by acclamation by botanists of 
every country, ‘‘ Botanicorum facile princeps ” 

Prof Flower, C B, F R S , delivered an address on Chales 
Darwın, who, he sad, had special claims on their considera- 
tion, masmuch as a large and very important portion of his work 
was communicated to the world by papers read before the 
Society and published in the Journal His life was one long 
battle against our ignorance of the mysteries of living Nate, 
and he sought to penetrate the shroud which conceals the 
causes of all the variety and wonders round us His main 
victory was the destiuction of the conception of species as 
being fixed and unchangeable beyond ceitain narrow limits, a 
view which pievailed universally before his time That othe 
factors had operated besides natural selection in bringing about 
the present condition of the organic world was admitted even 
by Darwin himself His wok, and the discussions which had 
sprung from it, had mavellously stimulated research, and he 
had shown by his life and labous the true methods by which 
alone the secrets of Nature may be won 

Prof W T Thiselton Dye: spoke on George Bentham, who 
presided ove: the Society from 1863 to 1874 A nephew of 
Jeremy Bentham, and trained to some extent under him, he was 
eaily imbued with a taste for method and analysis, and through 
his mothei’s fondness for plants he was led to study them, 
with marvellous results The iecords of his life-work are 
astonishing Whilst President he delivered a senes of masterly 
addresses, and the latte: part of his career witnessed the pre- 
paration of the “Flora Australiensis” and a full share of the 
“Genera Plantarum” He stood in the footsteps of Linnzeus, 
and although the descent was oblique he inherited the mantle of 
the master whose memory was that day commemorated 

The President stated that the Council had decided to establish 
a Linnean Gold Medal, to be presented to a botanist and a 
zoologist ın alternate years, but on this occasion it would be 
awarded ın duplicate The medal bore on the obverse a profile 
of Linus, modelled from the bust in the brary, on the 
1everse, the arms of the Society and the name of the 1ecipient. 
The President made the first presentation to Sir Richard Owen, 
1ecounting the chief services he had rendered to zoology Sir 
Richard, with some emotion, expressed his high sense of the 
honoui conferied and thanked the Fellows for their cordial 
reception of him The President then presented a similar 
mêdal to Su Joseph Hooker, with a like recapitulation of the 
splendid seivices he had bestowed on botany Su Joseph 
suitably replied, 1eturning his cordial thanks for the distinction 

The remaming formal business mcluded the announcement 
of the newly-elected Councillors, and the re-election of the 
officers—M1 Wm Carruthers, President, Mr Frank Crisp, 
Treasurer, and Messis B Daydon Jackson, and W Percy 
Sladen, Secretaries 

The annual dinner was held at the Hotel Victoria, Northum- 
berland Avenue, at seven o’clock The President took the 
chair, about sixty of the Fellows being present In addition to 
the usual toasts, that of ‘The Medallists” was given, and 
replied to by Su Joseph Hooker, who alluded to the fact that 
he hac peisonally known eight of the Presidents of the Society, 
and that the founder himself induced his father, Sir Wilham 
Hooker, to take up the study of botany As a proof of his close 
connection with the Linnean Society, he added that his father, 
grandfather, father-in-law, and uncle had all been Fellows 

The final portion of the centenary celebration took place the 
following evening, when the President and officers held a recep- 
tion at Burlington House A special featuie was made of the 
Iinnean manuscripts and memorials, which were displayed in 
glass cases with descriptions, a catalogue of them being also 
distributed Memorials of other distinguished naturalists were 
also shown, conspicuously those of Robert Brown and George 
Bentham, lent by Sir Joseph Hooker and M Alphonse de 
Candolle, of Geneva, a foreign membe: of the Society 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Tke Rede Lecture on June 8, by Sr F A 
Abel, will be upon applications of science to the protection of 


human lfe It will be illustiated by experiments and the 
exhibiton of appliances 
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Mr Percy Groom, B A, late of Trmity College, has been 
elected to the Frank Smart Studentship in Botany at Gonville 
and Caius College 

The fittings of the new Chemical Laboratory are costing £1000 
more than was originally estimated (from rough drawings only) 
by Mr Lyon, Superintendent of the Univeisity workshops 
Some of this 1s due to the fact that the fixing of the tables on a 
bottom independent of the floors of the 1ooms, and making the 
cupboard doors fairly dust-proof, onginally recommended, was 
not adopted till after the tables had been fixed, and much 
cutting of the floors had to be done Also much of the non and 
steel worh was not particulanzed at first 

The Council are taking steps to carry out the appropriation of 
the old Chemical Laboratory to the department of pathology 

Prof Darwin will lecture during the long vacation on the 
theory of the potential, and on attractions, commencing on 
Tuesday, July 10 The lectures will treat principally of glavi- 
tational problems, including attraction of ellipsoids, Gauss’s 
paper, heat of tin, Jacobi’s and Dedekind’s ellipsoids, oscilla- 
tions of a fluid sphere, the foundation of the theory of tides, 
atmospheres of planets, &c 





SOCIETIES AND ACADEMIES. 
LONDON 


Royal Society, May 3 —“‘ Effect of Chlorine on the Electio- 
motive Force of a Voltaic Couple” By Dr G Gore, FRS 

If the electromotive force of a small voltaic couple of 
unamalgamated magnesium and platinum in disulled water, 1s 
balanced through the coil of a moderately sensitive gal vanometer 
of about x00 ohms resistance, by means of that of a small 
Daniell’s cell, plus that of a sufficient number of couples of non 
and German silver of a suitable thermo electric pile (see Proc 
Brm Philos Soc, vol iv p 130), the degiee of potential 
being noted, and sufficiently minute quantities of very dilute 
chlorine water are then added 1n succession to the distilled water, 
the degree of electromotive force of the couple 1s not affected 
until a certain definite proportion of chlorine has been added ; 
the potential then suddenly commences to increase, and continues 
to do so with each further addition within a certain lmit 
Instead of making the experiment by adding chlorine water, it 
may be made by gradually dilutmg a very weak aqueous 
solution of chlorine ° 

The minimum proportion of chlorine necessary to cause this 
sudden change of electromotive force 1s extremely small, in 
my experiments ıt has been r part ın 17,000 million parts of 
water,' or less than 1/7000 part of that required to yield a 
baiely perceptible opacity in ten times the bulk of a solution of 
sal-ammoniac by means of nitiate of silver The quantity of 
liquid required for acting upon the couple is small, and ıt would 
be easy to detect the effect of the above proportion, or of less 
than one ten-thousand-millionth part of a grain of chlorine, in 
one-tenth of a cubic centmetie of distilled water by this process 
‘The same kind of action occurs with other electrolytes, but 
requires larger proportions of dissolved substance 

As the degree of sensitiveness of the method appears extreme, 
I add the following remarks The original solution of washed 
chlorine in distilled water was prepared in a dark place by the 
usual method from hydrochloic acid and manganic oxide, and 
was kept ın an opaque well stoppered bottle in the dark The 
strength of this liquid was found by means of volumetric analysis 
with a standard solution of argentic nitiate in the usual manner, 
the accuracy of the silver solution being pioved by means of a 
known weight of pure chloride of sodium The chlorine liquid 
contained 2 3 milligiammes or o 03565 grain of chlorine per cubic 
centimetre, and was just about three-fourths saturated 

One-tenth of a cubic centimetre of this solution (“No 1”), or 
O 003565 grain of chlorine, was added to 9 9c c „of distilled water 
and mixed One cubic centimetre of this second hquid (“No 
2”), oro 0003565 giain of chlorine was added to 99c c of water 
and mixed, the resulting lhquid (‘No 3”) contained 
© 000003565 grain of chlorine per cubic centimetre To make 
the solutions (“No 4”) for exciting the voltaic couple, successive 
portions of 35 or > ce of (“No 3”) hquıd were added to 
goo cubic centimetres of distilled water and mixed 


1 As x part of chlorine in 17612 million parts of water had no visible effect, 
and 11n 17000 millions had a distinct effect, the influence of the difference, 
or of x part ın 500,000 millions, has been detected 
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I have employed the foregoing method for examming the 
states and degrees of combination of dissolved substances in 
electrolytes, and am also investigating its vaiious relations 


May 17 —“ Magnetic Qualities of Nickel” ByJ A Ewing, 
F RS, Professor of Engineermg, University College, Dundee, 
and G C Cowan 

The experiments described in the paper were made with the 
view of extending to mckel the same lines of ınquny as had 
been pursued by one of the authors in regaid to non (Phil 
Trans , 1885, p 523) Cyclic processes of magnetization have been 
studied, ın which a magnetizing force of about roo C G S units 
was applied, 1emoved, reversed, again removed, and re-applied, 
for the purpose of determining the form of the magnetization 
curve, the magnetic susceptibility, the ratio of residual to 
induced magnetism, and the energy dissipated in consequence of 
hysteresis ın the 1elation of magnetic induction to magnetizing 
force Curves are given, to show the chuacte: of such cycles 
for nickel wne in three conditions the orginal hard-drawn 
state, annealed, and hardened by stretching after being annealed 
The effects of stress have also been examined (1) by loading and 
unloading magnetized mckel wire with weights which produced 
cyclic vaitations of longitudinal pull, and (2) by magnetizing 
while the wire was subjected to a steady pull of greater o1 less 
amount The results confirm and extend Su William Thomson’s 
observation that longuudinal pull diminishes magnetism in 
nickel This dimmution is surprisingly great ıt occus with 
respect to the induced magnetism under both large and small 
magnetic forces, and alsa with respect to residual magnetism 
The effects of stress are much less complex than in iron, and 
cyclic variations of stress are attended by much less hysteresis 
Curves are given to show the mduced and residual magnetism 
produced by various magnetic forces when the metal was main- 
tained ın one or other of certain assigned states of stress , also 
the variations of mduced and residual magnetism which weie 
caused by loading and unloading without alteration of the 
magnetic field Values of the initial magnetic susceptibility, 
for very feeble magnetizing forces, are stated, and are compared 
with the values determined by Lord Rayleigh for iron, and the 
relat.on of the initial susceptibility to the stress present is m- 
vestigated The paper consists mainly of diagrams in which 
the results are graphically exhibited by means of carves, 


Chemical Society, May 3 —Mr W Crookes, F R S , m the 
chair —The following papers were read —The determmation of 
the molecflar weights of the caibo-hydrates, by Mr H T. 
Brown and Dr G H Morris The law established by Blagden 
in 1788, that the lowering of the fieezing-point of aqueous solu- 
tions of inorganic salts 1s proportional to the weight of substance 
dissolved in a constant weight of water, was extended by de 
Coppet in 1871~72, who pointed out that when the lowering of 
the freezing-point 1s calculated for a given weight of the sub- 
stance ın 100 grammes of water, the result, which he termed the 
coefficient of depression, 1s constant for the same substance, and 
that the coefficients for different substances bear a simple relation 
to their molecular weights Raoult extended the law to organic 
substances and to other solvents than water, and showed that 
when certain quantities of the same substance are successively 
dissolved in a solvent upon which it has no chemical action, 
there ıs a progressive lowering of the point of congelation of the 
solution, and that this lowering 1s proportional to the weight 
of the substance dissolved ın a constant weight of water 
The ‘coefficient of depression,” A—that ıs, the depression 
of the point of congelation produced by 1 giamme of the sub- 
stance m 100 grammes of the solyent—is given by the formula 

Cxy 
x X 100 
x grammes of the substance dissolved in y grammes of the 
solvent, and from this value the ‘ molecular depression,” T, 1s 
calculated by the formula M x A = T, where M ıs the molecular 
weight of the substance ın question T is a value varying with 
the nature of the solvent, but 1emaiming constant with the same 
solvent for numerous groups of compounds, whence it follows 
that A and T being known, the molecular weight of the sub- 
stance ın question may be determmed from the equation 
M=T/A Ths method of Raoult’s, which is of value in cases 
where a vapou density dete:mination 1s not possible, has been 
employed by the authors to determine the molecular weights of 
the following carbo-hydrates dextrose, cane-sugar, maltose, 
mulk-sugar, arabinose, and raffinose, and also that of mannitol 
(the Solvent bemg water), yith results which lead to formule 





= A, where C is the observed depression produced by 
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identical with those ordinarily adopted for these substances —The 
molecular weights of nituc peiovide and nitrous anhydnde, by 
Prof Ramsay The molecular weight of nitric peroxide as 
<letermmed by Raoult’s method ın acetic acid solution, accords 
with the formula NO, No definite results could be obtained 
with nitrous anhydride since dissociation ocecmied at the 
temperature of experiment (16°) —In the discussion which fol- 
Aowed the reading of these papas, and in which Prof Debus, 
FRS, Dr Perkin, F RS, and otheis took part, Mr Wynne 
remarked that most 1esults hitherto obtaned by Raoult’s method 
‘pointed to a complete dissociation of the complex molecules 
present in solids and liquids, and would seem to show that the 
dissociation *s not dependent on the particular solvent employed , 
Mr. Crompton referred to the great ir-egularities noticeable on 
comparing the moleculai depressions of various substances as 
determined by Raoult, and thought that until more was known 
of the cause of such irregularities, and of the mechanism of the 
changes unde: discussion, such results as those brought forward 
by Messrs Brown and Morris should be accepted with great 
‘reservation , and Prof Aimstiong, F RS, observed that, apart 
from the information as to the comparative molecular weights of 
dissolved substances which Raoult’s method promised to afford, 
it appeared that, in order to gain as complete an insight as 
possible into the molecular composition of solids and liquids tt 
was important to vary ın every way the proportions of substance 
dissolved as well as the solvent —The action of heat on the 
salts of tetramethylammonium, by Dr A T Lawson and Di 
N Collie In the majoutty of cases, the salts examined decom- 
pose ım a simple manner, yielding tiimethylamine and a salt of 
methyl —The action of heat on the salts of tetramethylphos- 
phonium, by Dı N Colle The salts of tetramethylphos- 
phonimm with the oxy-actds, when heated, undergo as a rule two 
changes the fist and most imporzant ıs the production of tni- 
methylphosphine oxide and a ketone, and the second, which 
‘occurs only to a very limited extent, results in the formation of 
trimethylphosphine and a salt of methyl 


Geological Society, May 9 —Mr W T Blanford, FR S 
President, in the char —The following communications were 
read —The Stockdale Shales, by J E Marr, and Prof H A 
Nicholson The Stockdale Shales extend ın an east north-east to 
west south-west duection across the main part of the Lake 
District, parallel with the undeily.ng Coniston Limestone Series 
and the oveilying Coniston Flags, with both of which they are 
conformable. They also occur in the neighbourhood of Appleby, 
and in the Sedbergh district They are divisible into a lower group 
of black and dark giay and blue Graptolite-hearing shales, 
anterstiatified with hard bluish gray mudstones, contaimng 
Trilobites and othe. organisms, and an upper group of pale 
®leenish-gray shales, with thin bands of dark Graptolitic shales 
‘The lower group (Skelgill Beds) are well seen ın tne stream which 
1uns past Skelgill Farm, and enteis Windermere near Low 
Wood, while the uppe: group (Browgull Beds) occurs fully 
developed in the Long Sleddale Valley, and its beds are very 
fossiliferous in Browgill The authors divided these into a 
seres of fossil-zones, and the beds were compared with the 
corresponding beds ın Sweden, Bohemia, Bavaria, &c The 
fossils other than Giaptolites were shown to occur elsewhere in 
strata of Llandovery-Tarannon age, fiom which it was concluded 
that the Stockdale Shales occupy that horizon A fault occurs 
everywhere between the Middle and Lower Skelgill Beds, except 
perhaps in the Sedbergh district , but 2t does not seem to cut out 
a great thickness of rock, and the authors gave reasons for 
supposing that ıt was produced by one set of beds sliding over the 
other along a plane of stratification The beds aie found to 
thicken out in an easterly direction, and the possibility of the 
existence of land im that direction was suggested The authors 
directed attention to the importance of Graptolito dea as a means 
of advancing the comparative study of the stratified deposits of 
Lowe: Paleozoic age A descirption was given of the following 
new species and varieties —Phacops elegans, Boeck and Stars, var 
labs, Chewurus brmucionatus, Murch, vai acanthodes, 
Chenurus morodes, Acidaspis erinaceus, Harpes judex, H 
angustus, Amhyx aloniensis, Proctus biachypygus, and Au ypa 
Jlexwsa —On the eruptive rocks ın tae neighbourhood of Sarn, 

Caernarvonshire, by Alfred Harker 


Zoological Society, May 1 —Prof Flower, FRS, 
President, ın the chau —Colonel by exhibited (on behalf of 
Lor® Lilfoid) a specimen of Agula rapax from Southern Spain, 
believed to be the first authentic spgcimen of this species known 


from the Peninsula —Piof Flower exhibited and made 1emaiks 
on a specimen of the Japanese Domestic Fowl with the tail-coverts 
enormously elongated, the longest attaining a length of 9 feet 

The specimen had been piesented to the British Museum by 
Mr F D Parker —Mı C M Woodford made some general 
remaiks on the zoology of the Solomon Islands, and read some 
notes on the nesting-habits of Brenchley’s Megapode, which lays 
its eggs in the sands on the sea shore of these islands —Mi G 

A Boulenge: read the description of a new Land-Tortoise of 
the genus Homopus fiom South Africa, based on specimens 
liv.ng in the Soctety’s Gardens, which had been presented to the 
Society by the Rev G H R Fisk The author proposed to 
name the species Æ femoralis —Mr F E, Beddard read the 
second of his seres of notes on the visceral anatomy of birds 

The present paper treated on the an-sacs m certam diving birds 

—Mr Fuiancis Day read the fist of a proposed series of 
obsei vations on Indian fishes 





Royal Meteorological Society, Aprıl 18 —Dr W Marcet, 
FRS, President, in the chair —The following papers were 
read —Joudan’s new pattern photogiaphic sunshine recorder, by 
Mr J B Jordan The improvement ın this instrument over the 
previous pattern of sunshine 1ecoide: consists ın using two semi- 
cylindrical or D-shaped boxes, one to contain the morning, and 
the othe: the afternoon chart An apertuie for admitting the 
beam of sunlight ıs placed in the centre of the rectangular side 
of each box so that the length of the beam within the chamber 
1s the radius of the cylindrical surface on which it 1s projected , 
its path therefore follows a straight line on the chart at all 
seasons of the year The semi-cylinders are placed with then 
faces at an angle of 60° to each other They are fixed on a flat 
tuangular plate which 1s hinged to a suitable stand having level- 
ling screws attached, and fitted with a graduated arc as a meahs 
of readily adjusting and fixing the cylinders to the prope: vertical 
angle agieeing with the latitude of the station where used —On 
the meteorology of South-Eastern China in 1886, by Dr W 
Doberck This paper gives the results of observations made at 
the Custom-houses and lighthouses by officers of the Impenal 
Ctinese Maritime Customs In summe: there ıs very little 
change of temperatute with latitude The temperatme depends 
upon the distance from the nearest sea coast, and 1s greatest at 
stations farthest inland The highest mean temperature occurred 
1n July, and the lowest in January The north-east monsoon 
blows fiom September to June, and the south monsoon dung 
July and August, the latte: does not blow with half the force of 
the former Rainfall ıs greatest ın Northern Formosa, and least 
in Northern China Along the east coasts of Formosa and 
Luzon the winter 1s the wet season, while ın China July seems 
to be the wettest month of the year —Lightning in snowstorms, 
by Piof A S Herschel, F R S —Insolation, by Mr Rupeit 
T Smith 


EDINBURGIT 


Royal Society, May 7 —Lord Maclaien, Vice-President, in 
the char —Dı G Sims Woodhead communicated a paper 
written by Mr Robert Irvine and himself, on the secretion of 
carbonate of lime by animals —A pape by Mr Irvine and Mr 
George Young, on the solubility of carbonate of lme under 
different forms in sea-water, was also read —Dr Alexander 
Bıuce described a case of absence of the corpus callosum, m the 
human brain —Di J Murray discussed the distribution of some 
maune animals on the west coast of Scotland —Mr W E 
Hoyle described some Jaive of certam Schizopodous Crustacea 
fiom the Firth of Clyde 

May 21 —The Rev Piof Flint, Vice-President, in the chair — 
A seues of photographs of the Nice Observatory, presented by 
M Bischoffsheim through the Astronomer-Royal fo. Scotland, 
were exhibited —A note by Prof Cayley, on the hydrodynamical 
equations, was communicated The author discusses the result 
of the elimimation of the symbol denoting the pressme by 
differentiation of the three fundamental hydrokinetical equations 
—Dr Archibald Gerkie treated fully the history of volcanic 
action during Tertiary time in the Buitish Islands 


PARIS 


Academy of Sciences, May 22 —M Janssen, Piesident, 
in the chair —Obituary notice of M Heivé Mangon, member of 
the Section for Rural Economy, and Vice-President of the 
Academy for the year 1888, by the President M Mangon, 
who was born ın Paris on July 31, 1821, and died there on 


May 31, 1888] 





May 15, 1888, may be regaided as the founder of agronomic 
science, to which he devoted many years of assiduous labour 
To him France 1s indebted for the introduction of all the more 
useful agricultual processes He also gave a great stimulus to 
the associated science of meteorology, and rendered important 
services to ballooning, especially in connection with military 
tactics —On the part played by atmospheric nitrogen in vegetable 
economy, by M E Chevieul A few summary observations 
are made in reference to the memoir recently presented to the 
Academy byMM Gautier and Drouin ‘These observeis having 
announced as a result of then personal experiments and as some- 
thing new to science that the gaseous nitiogen of the atmosphere 
1s absorbed by plants, it 1s pomted out that the Commission 
appointed in 1854 to mvestigate the question decided im favour 
of M Georges Ville’s theory and against that of M Boussingault 
Since then the part played by atmospheric nitrogen in the 
vegetative process nas been carefully studied both ın France and 
Germany, and hitherto the 1esults, such as those of MM Gautier 
and Drouin, have tended to confirm the conclusions first arrived 
at by M Georges Ville —The sardine on the Marseilles coast, 
by M A F Marton ‘lhe sardine appears yeaily ın these 
waters, where a total of 409,055 kilogrammes were taken dunng 
the period between March 1887 and the end of February 1888 
Details are given regarding the food, migrations, and breeding- 
season of this fish —Study of the planet Mars, by M F Terby 
Three small round spots, white and brilliant, are visible on the 
continuation of Ærebus (left or west side), when the 7) zvum 
Chavontes 1s midway fiom the central meridian ın the eastern 
half of the disk ‘These spots, at first scaicely perceptible, 
become brighter and whiter as they approach the limb, where 
they become diftused by uradiation lhe the polar spot ‘he 
black line, which seems to divide the north pola: spot, has been 
pérfectly visible since May 12 Facing it on the outer side is a 
small hyperhoiean tract, white o1 snowy, but less brillant and 
white than the true polar spot, of which it seems at fust sight to 
form an integral part It is evidently the same phenomenon as 
that which has recently been simultaneously observed by M 
Peirotin, as well as by M. Schiaparelli —On an electio-chemical 
actinometer, by MM Gouy and H Rigollot Copper oxidized 
o1 covered with basic salts, and plunged into water or into a 
solution of sulphate of copper, is known to undergo variations 
of electromotor force unde: the action of light, effects which can 
be clearly indicated only with intensely luminous means But 
the authors find that the oxidized copper plunged into a solution 
of metallic chloride, bromide, or1odide becomes, on the conttary. 
eatremely sensitive to lunmous rays even of slight intensity, an 
may consequently be employed as an actinomete: Details are 
given of the process by which they have constiucted the apparatus 
based on this phenomenon —Determmation of the heat of com- 
bustion of a rew solid substance isomerous with benzine, by M 
W Lougumine Five expeuments with a beautiful specimen 
of this substance, discovered by M Grime, give a mean of 
10,863 9 caloues for the heat liberated ın the combustion of 1 
giain The heat of combustion of benzine is much less 
(776,000 cal ), corresponding to a body whose constitution 1s 
absolutely different from that of the isomerous substance —On 
the Plocene formations of the Montpellier disttict, by M 
Viguie. In this paper the conclusions are summed up of an 
extensive investigation of this geological area Three distinct 
gioups are determmed (1) Atnusian, fresh-water deposits, 
puddings and gravels, with 1emains of Zvephas meridionals , 
(2) Astian, also fresh-wate, clays and marls, with 1emains of 
Semnopithecus monspessulanus, Helix quadrifasciata, Tr iptychia 
senrstiorsa, &c , (3) Plaisancian, marme deposits, sandy and 
other marls, with 1emains of Potamudes basterotr, Alelampus 
myotis, Rhinoceros leptor lanus, Mastodon brevis osti ts, &c 


BERLIN 


Meteorological Society, May 1 —D1 Vettin, President, in 
the chair —Dı Perlewitz spoke on aperiodic variations of tem- 
peratuie He based his 1esearches on the obseivations made at 
Beilin during the foity years 1848-87, and duimg ninety-three 
years, 1791-1883, at Breslau If a year 1s dividéd into halves, 
the fist half ıs characterized by a normal curve of rising tem- 
perature, the second half by a similarly normal curve of falling 
temperature Both curves, however, show negative irregularities, 
whose number may be very considerable in any one month thus 
in May these in egularities (fall of temperature) occurred on more 
than thirteen days as against seventeen days on which the curve 
rose legularly , and similaily, ın October, there weie more than 
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twelve days on which an 1rregularity (11se of temperature) was- 
observed as against nineteen days with a normally falling tem- 
perature On the whole the number of these irregularities 1s 
greater in the first half of the year than in the second, so that the 
heat of the second half ıs gieater than that of the fist A whole 
series of interesting details exists n connection with the number, 
magnitude, and periodic duration of the changes of temperature 
during both the normal and abnormal times , these cannot how- 
evei be considered here —Dr Vettin communicated the iesults 
of his observations on the daily pertodicity ın the velocity of the 
wind, eatending over a penod of two years Fiom direct deter- 
mination of the movement of smoke coming fiom a chimney, and 

fiom observations with a home-made anemometel, he found that 
in addition to the well-known maxımum velocity of the wind 
which occurs at midday, there 1s a second maximum gust after 
midnight This latter maximum 1s very small in summer, but 
in winte1, on the other hand, it ıs much greate: and even exceeds 
that ma\imum which occus at midday ‘This second maximum 

Is not very maiked as an average on the whole year The 
speaker then gave a detailed description of the constuction of his 
anemometer, which he exhibited to the Society He futher 
described a spring vane which he had made, which he has erected 
at the window of his house in a modeiately wiae street , this. 
vane indicates accurately not only the direction of the wind which 

1s blowing up or down the stieet, but also of any wind which 
may be blowing over the houses at right angles to this Experi- 
ments made with tobacco-smoke ın a glass-covered chamber have 
shown that the wind which blows over the houses gives rise to 

ascending and descending currents of air along then walls, causing. 
an elevation o1 depression of the vane ‘The vane also records 

accurately the direction of a wind which blows at any angle other 

than at right angles to the axis of the street Suitable as this 

spring vane is for observers who live in narrow streets, it 1s 
specially adapted for observations in nariow mountain valleys, 

in which the duection of the wind cannot be asceitained by any 

other means 


Physical Society, May 4 —Piof von Bezold, President, in 
the chair —Prof Schwalbe gave expiession to the loss which the 
Society had sustained through the death of Prof Hoh, for many 
years an active collaborator with the ‘‘ Foitschritte de: Physik ” 
—In the election which then followed, Piof Kundt, the new 
Duector of the Physical Institute, was chosen as first Vice- 
President ın the place of the late Piof Kuchhoff—D: Koenig 
spoke on the instantaneous photographs made by Ottomar 
Anschutz, df Lissa, accompanied by demonstrations and examples 
of the photographs Anschutz began taking instantaneous photo- 
giaphs ın 1882, operating at fist upon bodies of tioops dung 
the manœuvres Later on, at the instance of the Ministe: of 
War, he photographed horses and 11ders moving at every sort of 
pace In addition, up to 1885, he busied himself with photo- 
graphing many animals in the different and frequently very 
bizarie positions ım which they place themselves during their 
movements Some of the most interesting photogiaphs taken at 
this time are those of storks Fiom 1885 onwards he has been 
taking seiial-photog-aphs of men and animals in motion, obtain- 
ıng pictures of the consecutive stages of each movement Fiom 
these serial-photographs it 1s possible to diaw tnany scientific 
deductions, by following the course of the centie of giavity of 
the object in the successive pictures of hoises and men when 
running and jumping A complete knowledge of the mechanics 
of motion can, however, only be arved at fiom these seres of 
photographs when the interval of time between each consecutive 
member of the series is equal and extremely small, a result which 
Anschutz has nearly obtained Latterly he has taken pictures of 
large masses ın motion, such as processions, &c The numerous 
photographs which the spealhe1 exhibited and buiefly explained, 
testified completely to the technical excellence at which Anschutz 
has already arıved The apparatis used for instantaneous. 
photography was exhibited at the same time 


Physiological Society, May 11 —Piof du Bois-Reymond, 
President, in the chan —D: Koenig spoke on lus measurement 
of the intensities of light in the spectitum The method em- 
ployed was as follows A cucular field of vision was divided into 
two halves, of which one was illuminated with some colotir of 
the spect:um of fixed intensity, usually with red , the colom to 
be compared with this was then applied to the othe: half, and 
made to vary until ıt produced the sensation of a hght-intensity 
equal to that of the red The first measurements were made cn 
Dı Broddahn, whose eyes are dichiomatic (green colour-blind). 
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By taking the mean of the separate determinations fo. different 
parts of the prismatic spectium, Dr Koemg had consliucted a 
curve for the light intensity of all the colours of the spectium , 
there was a difference of at most 2 per cent between the values of 
the separate measurements and the mean The speaker then 
made similar measurements with his own normal trichiomatic 
eyes , inthis case he obtained a greater difference between the 
value of the separate determinations and the mean (up to 5 per 
cent ) but the curve of light-intensity for the whole range of the 
spectium was found to be identical with that obtained from Dr 

Bioddahn By reducing the pusmatre spectrum used ın these 
experiments to one produced by diffraction, he was able to cal- 
culate the curve of hght-intensity fo. a normal spectrum 

Companng this cuve with those which he had obtained, m 
conjunction with Dr Dieterici, for the sensations of the three 
primary colours, red, green, and blue (as determined for each 
pomt ın a normal spectrum), he found that the curve of light- 
intensity of the spectrum was identical with that for the sensation 
of red From this ıt must be concluded that the sensation of 
Jumious intensity for each separate light 1s simply dependent 
on the amount of red contained in it, or, to state this more 
accurately, the brightness of each kind of light 1s determined by 
the extent to which it stimulates the red-perceiving fibres of the 
retina Di Koenig had some time ago given eapression to the 
conyectme that ın the dichromatic eye it 1s not the fibres for the 
perception of the thud colour which are wanting (the 1ed per- 
ceiving foi red colour-blindness and gieen perceiving foi green), 
but that they are, so to say, differently tuned , tuned down ın 
those who are colotu-blind to green, so that they can only per- 
ceive the sensation due to hght as xed, tuned up to a higher 
pitch in those who are 1ed colour-blind, so that when they are 
stimulated by rays of greate: wave-length they only perceive 
green It 1s now possible to veiify the above conjecture expeil- 
mentally as follows The measurements of luminous intensities 
throughout the spectium were made upon the eye of anotbei 
person who was colour-blind, and this time on one who was red 
colow-blind, 1n this case the cuive obtained was identical with 
that of the sensatiog of green The phenomena observed by 
Dove, that the relative luminous intensities of 1ed and blue vuy 
according to the intensity of the illumination, were verified by 
Dr Koenig, but only up to a certain limit, beyond this limit, 
the zelatve lumimosities of these two colouis undeiwent no 
futhe: alteration in the biightness of the illumimation —Piof 

Gad discussed Piof Yick’s views on blood-pressure in the 
capillaries, which the latter believed he had placed ow an experi- 
mental basis by means of an artificial vasculai scheme , accord- 
ing to this the pressure ın the capillaries could not be much less 
than ın the arteries, and only sinks appreciably as the capillaries 
me passing ovei into the veins Prof Gad showed that the 
conditions existing in the above scheme cannot be applied to the 
blood-capillanes , he further pointed out that the requisite data 
for calculating the tue blood presswe in the capillaries can be 
obtained from a theoretical consideration of the 1ate of flow in, 
and sectional area of, these vessels, and from this the pressure 
would appear to be about half of that which exists in the aorta 

A true basis fer any theory of capillary blood-pressure can only 
be obtained from such experimental investigation as admits 
of bemg applied to vaiious parts of the purely theoretical 
consideiation 


STOCKHOLM 


Royal Academy of Sciences, Apul 11 —Prof W C 
Williamson, of Manchester, was elected a foreign member of the 
Academy —Critical 1emarks on the researches of Foeppl on the 
electrical conductibility of the vacuum, by Prof Edlund —A 
theory of isohydric solutions, by Dr Airhenius —Remarks on 
the fossils of the Cretaceous formation of Sweden, by Prof B 
Lundgren 

May 9 —On 7raglaps pingelu, an Arctic fish, found for the 
first tıme off the shores of Sweden, and on some specimens of 
Syn rhaptes paradoxus lately shot m Sweden, by Prof F A 
Smitt —The whale of Swedenborg (Balena svedenborgr, 
Lileborg) found in the diluvial strata of Sweden, described by 
Dr Carl Aurivillius —On the anazotic, stored up nutriments of 
the Grammez, by D: C J Johanson —A generalization of the 
researches of Laplace on the libration ın the orbits of the planets, 
by Dr K Bohlin —On the points of approximation in the theory 
of pertuibation, by the same —Some extracts from the report of 
theeFrench scientific expedition to Spitzbergen and othe places in 


the years 1838, 1839, and 1840, by C B Lilhehook, R N — | Books, Pamphlets, and Senals 


Contubutions to the theory of the undulatory movement in a 
gaseous medium (conclusion), by Dr A W Backlund — 
Denivates of the 5-amido-naphthaline-sulpho acid, by Prof P T 
Cleve —Derivates of the y-amido-naphthalime-sulpho-acid, by the 
same —On naphthol acids, by Dr A G Ehstrand —On ab- 
normal forms of the first abdommal appendices of some female 
cray-fishes, by Di D G Bergendahl —On two new Lamelh- 
bianchiates fiom the Arctic post-glacial beds of Scama, by Hei 
G Clessin, of Ochsenfurth, Bavaria 


AMSTERDAM 


Royal Academy of Sciences, April 27—M J A C. 
Oudemans spoke of Airy’s double-image micrometer, and stated 
the result of his efforts to discovei the conditions to which this 
apparatus must be made to conform, in ordei that the value of 
one sciew-turn may be independent of the adjustment of the eye 
He had found that the distance from the first to the second lens 
must be equal to the focal length of the first lens—a condition 
already fulfilled in the micrometer for anothe: purpose 
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TECHNICAL EDUCATION 


WE are glad to see that the Government Bill for 
the Promotion of Technical Instruction (which we 
print elsewhere) 1s down for second reading as first order 
of the day on June 14 The objects effected by this Bull 
are substantially the same as those of the Government 
Bill of last year, and of that already introduced by Sir 
Henry Roscoe and other friends of education, this year, 
on behalf of the National Association for the Promotion 
of Technical Education That is to say, it 1s an enabling 
Bill, giving powers to localities, if they think fit, to 
apply local rates to the purpose of promoting technical 
instruction 

In Clause 6, “technical instruction” 1s defined to 
mean “instruction in the principles of science and art 
applicable to industries, and in the application of special 
branches of science and art to specific industries or em- 
ployments” It does not include teaching the practice of 
any trade, or industry, or employment , but, subyect to this 
reservation, it includes “instruction in the branches of 
science and art with respect to which grants are for the 
time being made by the Department of Science and 
Art, and any other form of instruction which may for 
the time being be sanctioned by that Department by 
a minute laid before Parliament, and made on the 
representation of a School Board or local authority that 
such a form of instruction 1s required by the circumstances 
of its district” This definition appears good, so far as 
it goes, but ın our opinion it does not go far enough, for 
it does not specifically include, as Sir Henry Roscoe’s 
Bill does, the commercial subjects and modern languages 
This, however, may easily be amended by a slight altera- 
tion of the wording of Clause 6, which should read 
“Technical instruction means instruction in subjects 
applicable to industry and commerce, and ın the appli- 
cation of special branches of science and art to specific 
industries and employment” It 1s, however, to be noticed 
that Clause 5 suggests the possibility of Imperial grants 
in aid of instruction in technical subjects in the words, 
“Every minute of the Department of Science and Art 
with respect to the condition on which grants may be 
made for technical instruction shall be laid on the table 
of both Houses of Parhament” What the precise nature 
and amount of such grants may be ıs not stated, and 
we shall await with interest the explanation of the 
Government on this essential point 

In any case, however, it will be necessary that such 
grants should be accompanied by inspection under 
Imperial authority, but this does not necessarily form 
part of the Bull, which, after all, ıs one simply for giving 
rating power, and only contains one compulsory clause, 
vız that ın which School Boards availing themselves of 
the provisions are required to grant simular powers to 
voluntary schools in their districts claiming such powers, 
up, be ıt always understood, to the mit of one penny in 
the pound 
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There are many points of difference between this 
Government Bill and that of last year In the first place, 
the clause giving powers, gianted by the last Bull, to fifty 
ratepayers to demand a poll 1s very wisely omitted from 
this Bill In the second place, under the Bill of last year 
the powers of promoting technical instruction could only 
be exercised by School Boards or by Town Councils 
where School Boards do not exist No provision was 
made for distiicts in which neither exist Under the 
present Bull, where a School Board does not exist, the 
powers may be exercised by any local authouty which 
can carry out the Public Libraries Acts, and this gives, of 
course, a much wider sphere of action than the former 
Bill But, more than this, the present Bill gives power to 
Town Councils and other local authorities to grant aid 
from the rates (even where a School Board exists) to 
supply highe: technical instruction, whereas under the 
forme: Bill technical mstruction both of an elementary 
and of a higher character was ın the hands of one author- 
ity, viz that of the School Board Another new point 1s 
that the annual rate in aid for technical instruction 1s 
limited to one penny in the pound in the case of that 
levied by the School Board, and at twopence in the 
pound where the powers given under the Public 
Libraries Acts are exercised concurrently In the 
Bill introduced on behalf of the National Associa- 
tion no such limit 1s named Possibly, in view of 
Parllamentary objections, some lumitation is advisable, 
although very serious objections may be raised to this 
proposal Admission to technical schools and classes, 
may, under Sir Henry Roscoe’s Bull, be granted to all 
comers who pay the required fees , powers being, however, 
given to Boards and local authonties to institute an 
entrance examination in reading, writing, and arithmetic, 
should theyethink fit The Government adhere to their 
former proposal to restrict all attendance in these schools 
and classes (with the exception of those ın which manual 
instruction alone ıs given) to such pupils as shall have 
passed an examination equivalent to that of the Sixth 
Standard The exception made this year in favour of 
manual instiuction 1s a step in the right direction We 
should have preferred perfect freedom of admission in the 
Technical, as 1s now the case in the Science and Art 
Classes of the Department, or at least to leave it to 
the locality to determine whether any such entrance 
examination 1s advisable or not 

No powers are granted in the Government Bill respect- 
ing payment of fees to deserving students or for the 
establishment of scholarships, as in Sir H Roscoe’s 
Bill These seem to be minor defects, which can 
be easily remedied A more important point, and 
one concerning which not only much discussion ın the 
House of Commons may be expected, but upon which 
the success or failure of the Bill will probably depend, 
1s the much-vexed question of whether, and, if so, 
under what conditions, any aid from local rates can be 
given for the special purposes of technical instruction 
to public elementary schools not under control of a 
School Board,ze to voluntary or denominational schools 
Here the difference of opinion between the two great 
political parties ıs very marked One party will not on 
any consideration sanction payment from the rafts 
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unless the spending of this ıs placed under the definite 


OID BABYLONIAN AND CHINESE 
contiol of the ratepayers, the other will not permit the | 

l 
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CHARACTERS 


The Old Babylonian Characters and their Chinese Deri- 
vates By Terrien de Lacouperie (London Nutt, and 
Trubner and Co, 1888) 


I ROF TERRIEN DELACOUPERIE has long been, 

known as the advocate of a theory which would bring 
| the ancestois of the Chinese fiom Westein Asia, and see in 
" the characters they employed derivatives fiom the cuneiform 
; symbols once in use in Babylonia The proofs of his 
from time to time supply or aid the supply ofsuch manual theory have been giadually placed before the learned 
o1 technical instruction, o1 both, as may be 1equued for | world In two articles published in the Journal of the 
supplementing the instruction given in any public ele- ' Royal Asiatic Society he has endeavoured to trace the 
mentary school ım its district, whether under its own , history of the Yk-King, the oldest and most mysterious 
management or not,” goes still further ın its second clause, | of Chinese books, and to show that its earliest portions 
and makes distinct provision as to the equality of treatment ; contain lists of characters and their meanings, ancient 
between Board schools and voluntary schools such that, , poems and similai fragments of antiquity, misunderstood 
if the Board ards its own schools, “it shall, on the request | and misinterpreted by successive generations of com- 
of the managers of any other public elementary school ! mentators Elsewhere he has given us foi the first time a 
in its district fulfilling like conditions as to the supply of ; rational account of the vicissitudes undergone by the 
manual or technical mstruction ın that school, aid the | Chinese system of witing, based upon the statements of 
supply of such instiuction in that school in hkemannerasit | the Chinese writers themselves Lately he has communi- 
aids such supply in the schoolot schools underitsown man- | cated to the Philological Society an interestng and 
agement,subject to such terms as may be agreed on or deter- ; exhaustive description of the languages spoken in China 
mined ın pursuance of this Act ” Moreover, ifthe managers | before the arrival of the “ Bak” tribes or Chinese proper, 
object to these terms, the Department of Science and Art | as well as of the modern dialects which are descended 
shall act as umpue_ The support or opposition to this! from them Now we have the last instalment of his 
Bull by those who object to payment from the rates with- | proofs in the shape of a comparison between the primitive 
out representation, and therefore the probable success or | forms of the Chinese characters and the pictorial forms 
defeat of the measure, will, we venture to think, much | out of which the cuneiform script subsequently developed 
depend upon the exact meaning which the Government ; Prof de Lacouperie claims to have pioved in a typical 
attaches to these “terms of agreement” If the expres- ' number of instances that the correspondence ıs exact, 


Board schools to 1eap a distinct advantage which 1s 
withheld from those carried on by voluntary enterpiise 
The Bull of the Association summarily cuts the Gordian 
knot by specifically excluding voluntary schools fiom 
participation in income derived from the ates , naturally, 
therefore denying to any higher institution of a 
distinctly denominational type similar assistance Sir 
Hart Dyke’s Bull, on the other hand, having ın its first 
clause declared that “ Any School Board in England may 


sion may be taken to mean that the School Board shall 
have some direct repiesentation by its members on the 
governing body of the voluntary schools to whom that 
Board makes grants, gá the technical instruction given 
1n such schools, some of the opposition may possibly be 
removed But this should be distinctly expressed , ın- 
deed, ıt would be better to make such an arrangement 
imperative If this meaning is not to be attached to | 
these words, we fear that the Bill will lose the support | 
of very many ardent educatıonalısts ın the House 

Another provision which we do not find ın the Govern- : 
ment measure is the one contained ın the third clause of 
the Association Bill, and also in the fourth clause of the 
Government Bill of last year, in which School Boards , 
May join together to contribute towards the promotion ! 
of technical instruction, power being already possessed 
for this purpose by local authorities under the Public 
Libraries Acts This power, in the case of small or 
sparsely-populated districts, 1s especially ımportant, with : 
a view to the foundation of higher elementary technical | 
schools, which from their nature do not need to be very 
numerous, and which the School Boards of many of the 
single areas of the kind included in the Bull would be 
quite unable to create o maintain 

The above by no means exhausts the points which 
may be biought up for discussion on this Bill It will, 
however, serve to show the general scope of the Bull, 
which, unless greatly modified, cannot, we fear, be 
cofisidered a satisfactory one 

e 


or fairly so, as regards form, signification, and phonetic 
value , ard that consequently an eatly connection between 
*Chinese and Babylonian must be assumed Since the 
Babylonian forms can be shown to presuppose those of 
China, we must bring the Chinese fiom the West, and not 
conveisely the Babylonians from the East 

I am not a Sinologist, and therefore can pronounce no 
opinion on the Sinological side of the argument Chinese 
scholars must determine how far Prof de Lacouperie’s 
restoration of the primitive forms and values of the 
Chinese signs 1s correct Assuming it to be so, the 
resemblance between many of them and the corresponding 
characteis of Accadian Chaldza 1s certainly surprising 

On the Babylonian side, Prof de Lacouperie has been 
at great pains to secure accuracy, and has left but little to 
criticize 22k, however, it may be observed, is not a 
value of the Babylonian ideogiaph of “ship,” but goes 
back to an erroneous conjecture of Dı Hincks, and the 
o11ginal meaning of the character which has the value of 
pa was “the leaf” or “leafy branch” of a tree 

The Babylonians seem never to have forgotten that the 
cuneiform characters they used had originated ın pictures 
Indeed, their sciibes long claimed the privilege of adding 
to them, theeresult being that hteroglyphic forms took their 
place in the texts by the side of forms that had long de- 
generated into acuneatic shape The original hierogly- 
phics had been the :nyention of the so-called Accadians, 
the early population of Chaldeea, who spoke agglutinative 
dialects, and were eventually superseded by the Semites- 
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The Semites received the hieroglyphics from their inven- 
tors after they had already assumed a cuneatic form, and 
added still further to the heritage When the Semitic 
king Sargon I was reigning in Babylonia in BC 3800, 
the scribes at his court were still occupied in devising new 
forms of characteis, and in increasing the number of phon- 
etic values the student was required to learn This is the 
cause of the fact pointed out by Prof de Lacouperie, that, 
whereas most of the cuneiform characters have to be 
turned on their sides in order to be restored to their 
primitive position (Chaldæan wnting having once been 
traced {in vertical columns), there are other characters 
which have never been thus displaced As time went on, 
the forms of the chaiacteis became more and more dis- 
toited , the number of persons in Babylonia who could 
read and write was very large, and while the general form 
of script vared from age to age, the individual in each 
age was distinguished by a peculiar form of handwriting 
as much as ıs the individual of to-day An official scrip- 
never pievailed in Babylonia as it did in Assyria, where 
education was practically confined to the class of scribes , 
and while, therefore, the Assyrian student has little need 
of learning more than one form of wnting as long as he 
confines himself to the monuments of Assyria, he 1s 
bewildered by the number of cursive hands which the 
documents of Babyloma oblige him to decipher 

The oldest Babylonian monuments yet known are those 
discovered by the Frencn Consul M de Sarzec at Telloh 
in Southern Babylonia They are earlier than the epoch 
of Saigon I, and belong to the pre-Semitic era The 
imscriptions engraved upon them still preseive in some 
measure the old vertical arrangement of the characters, 
and in some few cases the characters themselves have a 
pictorial form But more generally they have already 
become cuneatic, and not unfrequently have departed so 


e 
widely fiom their primitive appearance as to make it ım- 


possible even to guess what they were primarily mtended 
to repiesent If this were the case in the fourth millen- 
nium before our era, we may have some idea of the vast 
antiquity to which the beginnings of Babylonian wuiting 
must reach back 

In other instances, though the transformation of the 
characte: is not so complete, it 1s difficult to determine 
with certainty the object orginally portrayed Some of 
Prof de Lacouperie’s examples are in this plight, and as 
regards at least two of them—those pronounced de and 
du or tur—I prefer the explanations suggested by Mr 
Pinches and Mr Bertin to those suggested by himself 
In fact, in the first case he has misinterpreted, like the 
eather Assyriologists, the Assyrian explanation of the 
ideograph vasu sa nzsz, which signifies, not “the summit 
of man,” but “ the lifting up of a man” It 1s consequently 
natural to regard ıt as representing the uplifted arm 

Prof de Lacouperie rejects the theory which saw ın the 
mountains of Elam the birth-place of Babylonian writing 
Whatever, however, may be the value of the arguments 
urged by the advocates of this theory, theearguments 
brought against ıt by Piof de Lacouperie do not appear 
to me to be cogent Certainly ıt 1s not my experience 
that the coast of a flat country like Chaldæa “always looks 
mountainous” to the seafarer , while the Accadian word a 
(misprinted az) signifies “father,” not because of the 
ideographic meaning of the characte: which represented 
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it, but because the Accadian ada, “father,” became in 
pronunciation, thiough phonetic decay, first ad, and then a 
The symbol of “country” attached to the ideographs of 
“man” or “ servant,” “ handmaid” and “wild ox,” need 
not have been introduced before the Accadians had long 
been settled in the Babylonian plain, and it 1s not quite 
correct to say that “ while [Babylonian writing] possesses 
primitive symbols for ‘boat’ and for ‘ wind,’ represented 
by an inflated sail, there are none for ‘river’” Both 
“ship” and “river” are alike denoted by a double 
ideograph 

The question, however. whether the cuneiform system 
of writing originated in “the mountains of the East,” as 
the Babylonians called them, or ın the islands of the Persian 
Gulf, does not affect Prof de Lacouperie’s main contention 
If this can be established, a new and important chapter 
will be opened ın the history of the ancient East, and the 
mystery which has so long enveloped the origin of the 
Celestial Empire will be cleared away I must leave it to 
the Sinologists to determme whether, on the Chinese side, 
Prof de Lacoupeuie’s conclusions are sustainable , on the 
Babylonian side, he has nothing to fear from Assyrian 
scholars A H Sayce 


DR EIMER ON THE ORIGIN OF SPECIES 


Die Entstehung der Arten auf Grund von Vererben 
erworbener Ezgenschaften nach den Gesetsen organ- 
zschen Wachsens Von Dr G H Theodor Eimer, 
Professo. der Zoologie und vergleichenden Anatomie 
zu Tubingen (Jena Gustaf Fische1, 1888 ) 


T ıs alittle curious that, although Darwin was so much 
more an experimenter than an anatomist, the ım- 
mediate stimulus of his work was to anatomy, and not to 
experiment There ıs, howevei, ample evidence that 
moi phology is beginning to advance on the lines prophesied 
for it at the end of the “ Ongin of Species,” and that 
morphologists are to ente: the “almost untiodden field 
of inquiry on the causes and laws of variation, on correla- 
tion, on the effects of use and disuse, on the direct action 
of external conditions ” 

Dr Timer’s book 1s written from the stand-point of one 
who believes that there 1s more to be made out of the 
study of the influence of the env.ronment on a single set 
of oiganisms than of the anatomy and microscopy of 
many olganisms It 1s an abundant storehouse of facts, 
old and new, about the influence of the physical environ- 
ment Many curious problems are dealt with, and the 
infinite fertility of the field of investigation ıs shown But 
the book claims to be far more than this ıt claims to 
supply a new theory of the organic world—a theory in 
which natural selection plays only a casual and incidental 
part 

Dr Eimer starts from the premiss that natural selection 
1s insufficient to account for the evolution of the organic 
world because it 3s essentially the rule of chance One 
had thought that this misconception had, even ın the cqn- 
troversy of the ignorant, long ago died of inanition Not 
only ıs the whole tenou of Darwin’s book opposed to 
such a conception, but Darwin has specifically guarded 
against ıt For him and for his theory “chance” 1s but*a 
convenient way of denoremating processes of whose 
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details, from their complexity or fiom their intiicacy, we 
are ignorant 

From his study of the life-conditions of some lizards, 
Dr Emer has reached the conclusion that at any given 
time variations occur only in a few definite directions 
These directions depend on inner constitutional causes 
The variations are produced by the direct action of the 
environment, are always transmitted, and when accumu- 
lated, become the inner constitutional cause determining 
the direction in which the organism will respond to rew 
stimuli In old males which have been subjected for a 
longer time than other forms to the environment there 1s 
a tendency to the appearance of new characters These 
show the direction in which species-variation 1s going to 
take place Not only does the ontogeny repeat the 
phylogeny in a condensed form, but the later stages of 
the ontogeny are prophetic of the new phylogeny Vana- 
tion, so directed and limited, assimilation causing growth, 
and reproduction or discontinuous growth, are the chief 
laws of organic growth 

Suppose a primitive undifferentiated plasma capable of 
responding to stimuli of heat, light, moisture, &c In 
response to the action of the environment ever slightly 
varied ın such details, various conditions would “ crystal- 
lize out” of the plasma, just as from a homogeneous 
morganic mass crystals form ın varied groups As the 
organic world continued to grow, this original differentia- 
tion would increase. Withincrease of complexity due to 
the storage in each generation of the complete effect of 
the environment on each stage of the phylogeny, the 
different directions in which forms were developing would 
become more different Each new character appeaiing 
would through correlation influence the whole organism 
Allow a little to natural selection and a little to the results 
of sexual mingling, and the varied species,eorders, ard 
classes into which the organic world can now be divided 
appear as the inevitable result of its mode of giowth 
Theie is no need to search for intermediate forms they 
may never have existed As the branching of a tree 1s 
the natural consequence of its mode of growth, so 1s 
separation and isolation inevitable in the whole organic 
world 

The two crucial points in Dr Eimers theory are his 
view of the action of the envionment and his extreme 
Lamarckian acceptance of the transmission of acquired 
characters Probably he ıs correct ın his supposition that 
the extent of the direct action of the environment has as 
yet been unappreciated Many characters hitherto unex- 
p'ained may come to be referred to direct action, and 
eaperiment only can determine its scope But it is no 
explanation of the presence of chlorophyll to 1efer ıt with 
the author to the continued action of sunlight upon proto- 
plasm. And still less 1s 1t an explanation of the difference 
between queen and worker bee to refer it to the difference 
in their food But indeed ın this latter case the refutation 
of the author is easy The neuter is not a different kind 
of bee produced by a different kind of food It 1s merely 
ag arrested queen—a queen that has not become some- 
thing else on account of a different diet, but a queen that 
is not quite a queen because it has not had enough to 
eat ‘Lhat this ıs the true state of the case 1s apparent 
from the less specialized colonies of wasps There the 
queen in spring lays female eggs, and has herself to forage 


for the whole brood. As a result the young do not get 
enough to eat, and the development of their sexual organs 
isarrested They in turn help to feed the next brood, 
the individuals of which reach a further state of develop- 
ment As the summe: wears on, the ever-increasing 
band of workers bring ın an mcteasing supply of food, till 
finally a condition 1s reached when there is enough food 
to make perfect females of a whole brood Clearly the 
bee colony, with its sharper distinction between neuter 
and queen, 1s merely a specialization of this condition It 
1s but a verbal explanation of the difference between 
queen and neuter to refer it to the direct action of food 
upon the organism Moreover, to explain the condition 
of things even in the wasp colony, natural selection 1s 
necessary Obviously, insufficient food would arrest 
general development as well as sexual development, and 
natural selection acting on variations naturally arising 
had to select those whose genitalia suffered most with 
least detriment to general poweis From the many in- 
teresting cases adduced by the*author, this one has been 
selected because ıt 1s fairly typical of the slight grounds 
on which he refers 1mportant characters to the direct 
action of the physical environment 

As for the inheritance of acquired characters, it may 
be said at once that Dr Emer has added nothing 
of impoitance to the controversy He certainly has 
adduced a few isolated cases that seem to be explained 
best on this theory , and were the inheuitance of acquired 
characters merely of incidental value to his argument, his 
easy acceptance of the traditional view might avoid 
criticism But when it is said that the direct action 
of the environment, together with inner constitutional 
causes, produces varieties and species, and that these 
inner constitutional causes that determine the direction 
of variation are merely a summation of direct action, a 
summation effected by inheritance, we perceive at once 
that a new and all-important rőle ıs assigned to heredity. 
There is no attempt to meet the serious theoretical diffi- 
culties involved in every conception of the mechanism ot 
the inheritance of acquired characters there ıs no 
adequate attempt to establish the fact Were ıt possible 
and were it true, undoubtedly ıt would be, as Dr Eimer 
in elaborate and learned detail has shown, of immense 
Importance But to prove its possibility or truth Dr 
Eimer has done little or nothing 

Dr Emer appears to have mistaken a generalized 
expression of the process of evolution for an explanation 
of it Natural selection acts at a time only on the one or 
two characters which the environment temporarily ele- 
vates into criteria of existence But, as these change, 
there are changed with them a vast multitude of minor 
characters—in a word, there results what the author 
happily calls “ kaleidoscopic variation” ‘These changes 
can be referred only indirectly to selection, though they 
may play no inconside1able part in determining the 
appearance of the organism With all these variations 
are correlated variations in the results produced by the 
direct physical action of the environment 

Dr Emer has concentrated his attention on these 
secondary and certainly neglected changes, and his 
theory is a statement of their course But he has biought 
forward no motive power to take the place of natural 
selection in determining the ruling changes , and there- 
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fore his generalized statement, even when 1aised into a 
law and dignified with a name, 1s not an explanation of 
the phenomena Darwin has convinced men of evolution 
where Lamarck failed and where certainly Dr Eimer 
would fail, not because he discovered any law, but 
because he discovered an intelligible mechanism, an 
obvious sequence of cause and effect, which could, and 
probably did, act PCM. 





OUR BOOK SHELF. 


The Buds of Dorsetshire A Contribution to the 
Natural History of the County By J C Mansel- 
Pleydell, BA, FLS, &c 8vo pp i-xvi, 1-179 
(London and Dorchester R H Porter, 1888 ) 

Notes on the Burds of Herefordshire, contributed by 
Members of the Woolhope Club Collected and Ar- 
ranged by the late Henry Graves Bull, MD, &c 
pp i-xaxu, 1-274 (London and Hereford, Jakeman 
and Carver, 1888) -° 


County lists of buds are still the order of the day 
First we have Mr Mansel-Pleydell’s book on the 
Ornithology of Dorsetshire, a very neat httle volume, 
compiled evidently with the greatest care The authors 
long acquaintance with the country and his well-known 
love of natural history have rendered hım the most 
competent authority on the subject, and he has been 
aided by many well-known naturalists in supplying him 
with instances of the capture of 1are birds, so that the 
list 1s a very complete one The ievitable Great Black 
Woodpecker (Pecus martius) of course appears, on 
Pulteney’s authority, but no1ecent specimen 1s extant, nor 
is likely to be The Pied-billed Grebe (Podilymbus 
podiceps), which was first recorded by ourselves ‘as a 
British bird, 1s placed between brackets, and considered 
to be “extremely doubtful” by the author All we can 
say 1s that we should not have been godfather to the 
specimen, to add one more doubtful species to the ahead 
overburdened British list, unless we had felt tolerably 
certain of its authenticity, while the fact of the specimen 
being immature renders its occurrence as a chance 
wanderer much sore piobable than if ıt had been an 
adult bird in breeding-plumage The bird has ten times 
more claim to a place amongst our stragglers than such 
species as Pzcus medius, Pycnonotus barbatus, and 
dozens of others A most interesting history 1s given of 
the celebrated swanne1y at Abbotsbury, with a photo- 
graphic plate, ın which the birds are well depicted, 
but the keepers face lacks expression! Some pretty 
woodcuts by Mr Lodge are interspersed ın the text The 
author informs us that Puffinas obscurus (p 113) should 
be P griseus 

Dr Bull’s “ Birds of Herefordshire ” ıs one of the most 
useful of the county lists , for ıt contains a complete list 
of British birds, with special notes on the Herefordshire 
species A great deal of care has evidently been taken 
over this book, which ıs rendered more interesting by the 
poetical reseaiches of the author Mr Phil Robinson, 
when he issues a new edition of his “ Poets’ Birds” 
will certainly have to consult this work of Dr Bull, which 
contains many quotations we have not seen elsewhere 

R BOWDLER SHARPE 


Geology for All By J Logan Lobley, FGS, &. 
(London. Roper and Drowley, 1888). 


THE object of this little book 1s to give an account of the 
important facts and deductions in geology, without 
“ unnecessary scientific terminology ” That there 1s room 
for such a work will not be questioned, and doubtless 


many who have paid no heed to the subject would | sense 


begin to study it if only their lessons were made easy 
and attractive This was accomplished ın old times 
by Hugh Miller, and more recently by Canon Kingsley ın 
his charming “ Town Geology”, and Mr Lobley, ın his 
enthusiastic preface, raises the hope that he will follow 
a similar course, and provide “all intelligent readers” 
with a simple record of the earth’s history In this 
respect, however, we are disappointed The work is a 
condensed account of the leading geological facts and 
deductions, arranged much after the fashion of an 
ordinary text-book Ofits general accuracy and clear- 
ness we can speak with confidence , and indeed, through 
his long connection with the Geologists’ Association, the 
author has had ample opportunities of qualifying himself 
for his task The work, however, 1s more adapted for the 
young student who wishes to pursue the subject, than for 
the general reader We fear the patience of the latter 
will be tried when he reads the explanations—and not 
always happy explanations—of outcrops, anticlinals, un- 
conformities, and outliers, for there are no diagrams to 
give pictorial aid Nor 1s the chapter on the composition 
of rocks likely to prove more readable , for surely the 
accounts of the physical characters of minerals, and the 
chemical formule, introduce “unnecessary scientific 
terminology” Again, when we read of the acidic and 
basic rocks, of the seismic focus and the meizoseismic 
curve, of the “ homocircle (sec) or equal-lobed tailed 
fishes,” and of those that present a “ heterocircle-tailed 
character,” we feel that the author has not sufficiently 
carried out his good intentions In the chapter on meta- 
morphic rocks a popular account might have been given 
of recent researches ın the Highlands, and then perhaps 
the author would not have remarked that “rarely a 
reversed-fault 1s seen ” H BW. 
Sound, Light, and Heat By Thomas Dunman 
Electriaty and Magnetssm By the same Author 
(London Ward, Lock, and Co, 1888) 


THESE two books are revised reprints of the articles on 
the subjegts which have already appeared in Messrs, 
Ward, Lock, and Co’s well known “ Universal Instruc- 
tor” They have been published in their present form for 
the convenience of students The work of revision and 
expansion has been undertaken by Mr Chapman Jones, 
the death of the original author having rendered 11 neces- 
sary for other hands to perform this part of the work 

As might be expected, the books are of a popular cha- 
1acter, but their value to students of elementary physics 
does not in the least suffer on this account The almost 
entire absence of mathematical statements makes them 
suitable for the most elementary students 

The method of treatment ıs that of the orthodox text- 
book, and there 1s very httle that calls fo. special remark 
They differ mainly from other elementary text-books 
inasmuch as they are brought quite up to date, especially 
in electrical matters The 300 diagrams which are dis- 
tributed throughout the text, though not of a mgh order 
of excellence, will do much towards enlightening the 
minds of those who read the books 

Though not designed to suit the syllabus of any 
examining body, they are well adapted for students 
preparing for the Science and Art Department examin- 
ations 


Sea-sıde and Way-sude By Juha” McNair Wright. 
(Boston D C Heath and Co , 1888 ) 


Tus httle volume is the first of a series of “ Nature 
Readers,” intended for the use of beginners ın reading 
As a ule, the authors of reading-books take little trouble 
to excite the interest of children Their object 1s to bring 
together a number of simple sentences, and they seem to 
be indifferent whethe the sentences express sense or non- 
In the present s@ries an attempt will be made to 
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convey, through 1eading-lessons, some of the more 
attractive elementary facts of science, and, if we ma 

Judge from the degree of success attained in “ Sea-side 
and Way-side,” the volumes are likely to be cordially 
welcomed in many primary schools in England as well as 
in the United States The author has taken, as the 
subjects of her lessons, crabs, wasps, bees, spiders, and 
shell-fish , and she has contrived to put into the simplest 
and most dnect language a great deal of really useful and 
entertaining information Almost all children find some- 
thing to interest them in what they are told about the 
habits of anunals, and it ıs not improbable that these 
bright and pleasant lessons will implant in a good many 
young minds the seeds of an enduring love of natural 
history 


Reminiscences of Foreign Travel By Robert Crawford 
(London Longmans, Green, and Co, 1888) 


MR CRAWFORD ıs already favourably known as the 
author of “Across the Pampas and the Andes” The 
present volume will maintain his reputation as a traveller 
who knows how to observe what 1s most significant in the 
countries he visits, and who possesses the faculty of re- 
producing his impressions in a lively and attractive 
narrative His reminiscences 1elate to Canada, Austria, 
Germany, Sardinia, Egypt, Algeiia, and various other 
lands , and in every chapter he records something that 
most readers will find fresh and interesting The most 
imstructive sections of the book are, upon the whole, those 
relating to Canada and Algeria 


— amei 


LETTERS TO THE EDITOR. 


[The Editor does not hold himsetf responsible 
expressed by his correspondents Neither can he under- 
take to return, or to correstond with the writers OF 
rejected manuscripts intended for this or any other part 
of NATURE No notice 1s taken of anonymous communi- 
cations ] 





Jor opinions 


Dr Gigliol: and Lepidosiren, 


DR GIGIIOLI asserts, in his interesting letter published in 
the last issue of NA1URE (p 102), that the Lepidostren whose 
capture he 1ecords 1s ‘the fifth specimen known” Reference 
to his earl.er remarks (NATURE, vol xxxv P 343), concerning 
that which he regaids as “the fourta known” specimen, shows 
that while he has acknowledged the examples of Natterer and 
Castlenau, he has apparently overlooked that of Bibron and 
H Muilne-Edwaids, recorded in 1840 Readers of NATURE 
interested ın this wonderful create, now apparently verging on 
extinction, will find a zc\ameé of all that 1s topogiaphically 
important concerning the last-named and the three previously 
recorded specimens in the Zoolog Jahsb for 1887 (pp 575 to 
583) or this welcome communication, to which a full biblio- 
graphy is appended, we aie indebted to Dr G Baur, of Yale 
College Museum, US A It forms one of the series of historical 
miscellanea with which he has enriched om recent literate, 
and, if the conclusions at which he (Gn common with Bruhl) 
arrives are sound, Dr, Gigholi’s ‘ fifth” specimen will be in 
veality a sath 

Zoologists in general will unite in congratulating Dis Rodiiguez 
and Gighol1 upon then 1ecent acquisition , and while hoping for 
a repetition of the same, they will eagerly await the results of 
the promised ‘‘ future study ” G B Howes 

South Kensington, June 2 





“A Text-book of Biology ” 


WILL you allow me to pomt out that the 1e\1ewer, 1n your Issue 
of May 17 (p 52), apparently misunderstands the object of my 
“*'Text-book of Biology”? The work 1s not meant to supplant 
lectures, but to aid them, by reducing for the student the wearisome 
labu of note-taking, and by enabling the teachei to enlarge 
where necessary, and to treat the subject fiom other points of 
view, 1unnirg meanwhile less risk of addiessing an audience of 
mere seubblir g machines 

The review alsə imphes thate pieviously published work 
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covers the same ground as the present book This, how ever, 15 
not the case, as my book deals with the Botany as well as with the 
Zoology of the course 

I cannot but think that the reviewer 1s led by his enthusiasm 
into the common mistake of demanding that the ordinary ‘‘ pass” 
man shall follow the same course as the specialist Í suppose 
that the University of London prescribes at the Intermediate Pass 
stage a portion, not too small, of Biology, which shall form part 
of a general course of science adapted to the average student, and 
to the time at his disposal, perhaps your reviewer will kindly 
explain, less vaguely, what other system he would propose to 
substitute ? J R. AINSWORTH Davis 

Aberystwyth, May 24 





Resistance of Square Bars to Torsion 


THE attention of wuiters on Apphed Mechanics should be 
called to the error continuo sly repeated in about thirty editions 
of the late Prof Rankine’s different works which have appeared 
| during the last thirty years The error ıs still reproduced in 
quite recent works of other writers Prof Ewing’s article, 
‘*Steam-Engine,” in the Encyclopedia Britannica, Prof, 
Unwin’s ‘ Flements of Machme Design”, Prof. Alexander’s 
“Elementary Applied Mechanics”, &c 

It is stated that the moment of resistance of a square bar to 
torsion appears from Saint-Venant’s vestigations to be— 


o 281 fÈ, 


where f= maximum intensty of stress, and 4 = side of the 
square This formula ıs also quoted at discussions of Institu- 
tions of Engineers and accepted without dissent It 1s easily 
seen to be wrong, because the moment of torsion of a round*bar 
of equal area 1s only 








o 282 h3 


The erior 1s 1epioduced ın the text of Prof Cotterill’s “ Applied 
Mechanics,” but 1s corrected in an appendix, where the author 
says Rankine gives the formula without further explanation 
‘The explanation is that on the old theory the torsional moment 
of mertia was— 


which had to be multiphed by the maximum intensity of stress 
ard divided by the correspondng radial distance—namely, from 
ethe centre to the middle of the side, giving the moment of 
resistance 

= M 


3 
on the old theory (Rankine was aware that the maximum 
Stress does not occur at the angles, as in Coulomb’s method ) 
Now, in Saint-Venant’s ‘ Memone,” the zo; sional rigidity of a 
square bai 1s proved to be the fraction 


© 843 


of the fallacious result of the old theory 


Rankine accordingly 
wiote 


o 843 x es = 0 281/43 
J 


as the true moment of torsion 

But the for szoval rigidity determines the amount of twrst, and 
not the waxımum stress ` A few pages farther on, Saint-Venant 
equivalent to 


0'208 723 

It seems strange that the tal-nted author of the eapressive dis- 
tinclions sarx and stress shoul 1 himself have taken the formula 
for the strain instead of that for the Stress ‘The reason 1s, that 
up to that date (Todhunter’s “ History of Elasticity”) the strain 
and stress were supposed to be Proportional to each othe: 

Abstracts of* Saint-Venant’s researches are given in Sir 
William Thomson’s article « Elasticity,” in the Encyclopædia 
Thomson and Tait’s “ Natwal Philosophy,” and 
Minchin’s Statics ” Strange that ın all of these the method 
is given which determines the strar to be o 843 of the old 
fallacy, while nothing 1s said about what 1s of more importance 
m Apphed Mechanics, the maximum stress, nor the moment of 
resistance to tor ston, as given above 

Perhaps this hint may be attended to ın futme editions 

T I Dewar. 

721 Commercial Road, E 
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TIMBER, AND SOME OF ITS DISEASES} 
VIII. 


THERE isa large and important class of diseases of 
standing timber which start from the cortex and 
cambium so obviously that foresters and horticulturists, 
struck with the external symptoms, almost invariably term 

them “diseases of the bark”; and since most of them 
lead to the production of malformations and excrescences, 

often with outfowing of resinous and other fluids, a sort 

of rough superficial analogy to certain animal diseas Ss: ~ 

been supposed, and such terms as “canker,” “cancer” 

and so forth, have been applied to them. ae ee 

Confining our attention to the most common and 

typical cases, the following general statements may be 

made about these diseases. They usually result from im- 

perfect healing of small wounds, the exposed cortex and 

cambium being attacked by some parasitic or semi- 
arasitic fungus, as it tries to heal over the wound. The 

ocal disturbances in growth kept up by the mycelium 


THE GEOLOGICAL STRUCTURE OF SCANDI- 
: NAVIA AND THE SCOTTISH HIGHLANDS. 
h HE obvious connection and analogy between the 
_ + geological structure of the crystalline rocks of the 

Highlands of Scotland and those of Scandinavia have long 
engaged the attention of geologists. Among the northern 
observers to whose labours we are largely indebted for 

our knowledge of the Scandinavian regions, Dr, A. E. 

Térnebohm has proved himself a keen and indefatigable 
explorer of the Swedish uplands. Many years ago he 
showed that above clay-slates and limestones, with re- 

_ cognizable Silurian fossils, there lies a great thickness of 
 quartzites, gneisses, and schists, called by him the Seve 
_ group, In more recently studying the relations of these 

‘rock-masses, he encountered some great difficulties, of 

‘which he sent me at the time an account. I 
_ could not pretend to solve them, but suggested, as 

at least a working hypothesis, that the Scandinavian 

‘structure might be fundamentally similar to that now 
| ized as characteristic of the North-West High- 
lands, where the appargnt conformable superposition 
| of a series of schists upon fossiliferous Lower Silurian 
_ strata has been produced by great terrestrial displace- 

ments, whereby the overlying rocks have been crushed 
and deformed, until they have assumed a new crystalline 
_ Structure along the planes of movement, these stupendous 


| ment of entire mountain-regions is hard to realize ; but 
facts are stubborn things.” 
It will be observed that Dr. Térnebohm speaks of the 
“movement having been towards the east, whereas in the 
north-west of Scotland it has been in the opposite direc- 
tion. Ina more recent letter, in reply to one in which I 
had called his attention to this difference, he says:— 
| “Though in Scotland the great thrusts are westward, in- 
Scandinavia it is quite the reverse. Here the chief 
| movement has been to the east or south-east. In the 
_ region of Trondhjem, indeed, there have been lesser 
movements towards the north-west, but these may 
` have taken place somewhat later. At least I rather 
suspect this, but am not prepared positively to affirm it.” 
I may remark that in Scotland also there are districts 
where the thrusts have not come from the normal direc- 
tion but from the westward. In the Island of Islay, for 
= example, I recently found the limestones and quartzites 
piled up by sharply-cut thrust-planes which had a general 
westward inclination at lower angles than the displaced 
strata. One of the great problems in working out the 
complicated geology of the Highlands is the determina- 
tion of the positions and extent of such thrust-planes, and 
the direction in which the displaced rock-masses have 
_ been moved. There can be little doubt that much mutual 
help in this research will be gained by a co-operation 
_ between the field geologists who are engaged in the study 
_of these problems in Scotland and in Scandinavia. 


Fic. 28.—Picce of tree stem affected with “ canker.” The injury commenced 
after the two inner zones of wood (1 and 2) had been developed : it extended 
further in successive:periods of growth, as shown by the receding zones 
3; 4» 5, and 6, until all the cambium and cortex was destroyed except the 
pieces Dto D. Cam, cambium ; Cor, living cortex ; DD, dead tissues, 
At each period of growth the attempt has made to heal over the 
wound, as shown by the successively receding lips. aa à 





feeding on the contents of the cells of these tissues lead 
to the irregular growths and hypertrophies referred to; 
the wounds are kept open and “sore,” or even extended, and 
there is hardly any limit to the possibilities of damage 
to the timber thus exposed to a multitude of dangers. 

In Fig. 28 is represented a portion of a tree stem 
affected with “canker”: the transverse section shows 
the periods of growth numbered 1 to 6 from within out- 
wards. When the stem was younger, and the cambium 
had already developed the zones marked 1 and 2, the 
cortex suffered some injury near the base of the dead 
twig, below the figure 1. This injury was aggravated by 
the ravages of fungus-mycelium, which penetrated to the 
cambium and destroyed it over a small area: in comse- 
quence of this, the next periodic zone of wood (marked 13) 
is of course incomplete over the area, and th 
cortex and cambium strive to heal over the wound 
like callus at the margins. The healing is prevented, 

1 Continged from p. sit. 
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however, by the mycelium, which is continually extendin 
the area of injury: consequently the next zone of w 

(4 in the figure) extends even a shorter distance round 
the stem, and so on with 5 and 6, the cambium being 
now restricted to less than half round the stem—ż.e. from 
D to D, and the same with the living cortex. Of course 
the injured area extends upwards and downwards also, 
as shown by the lips of the healing tissue. As soon as 
the injury extends all round, the stem dies—it is, in fact, 
ring It is also interesting to note that the zones 4 and 
5 (and the same would be true of 6 when completed) are 
thicker than they would have been normally: this is 
partly due to release from pressure, and partly to a 
concentrated supply of nutritive materials. 

Much confusion still exists between the various cases: 
some of them undoubtedly are due to frost or to the 
intense heat of direct insolation; these are, as a rule, 
capable of treatment more or less simple, and can be 
healed up. Others, again, can only be freed from the 
irritating agents (which, by the bye, may be insects as well 
as fungi) by costly and troublesome methods. 

I shall only select one case for illustration, as it is 
typical, and only too well known. As examples of others 
belonging to the same broad category, | may mention the 
“canker” of apple-trees, beeches, oaks, hazels, maples, 
hornbeams, alders, and limes, and many others; and 
simply pass the remark that whatever the differences in 
detail in the special cases, the general phenomena and 
processes of reasoning are the same. 

Perhaps no timber disease has caused so much conster- 
nation and difference of opinion as the “ larch-disease,” 
and even now there is far too little agreement among 
foresters either as to what they really mean by this term, 
or as to what causes the malady. The larch, like other 
timber-trees, is subject to the attacks of various kinds of 
fungi and insects, in its timber, roots, and leaves ; but the 
well-known larch-disease, which has been spreading itself 
over Europe during the present century, and which has 
caused such costly devastation in plantations, is one of 
the group of cancerous diseases the outward and visible 
sga of which are manifested in the bark and young 
wood, 

The appearance presented by a diseased larch-stem is 
shown in Fig. 29. In the earlier stages of the malady the 
stem shows dead, slightly sunken patches, a, of various 
sizes on the cortex, and the wood beneath is found to cease 
ovie: it is a fact to be noted that the dead base of a 

ried-up branch is commonly found in the middle of the 
tch. The diseased cortex is found to stick to the wood 
low, instead of peeling off easily with a knife. At the 
margins of the flattened patch, just where the dead cortex 
joins the normal living parts, there may frequently be 
seen a number of small cup-like fungus fructifications 
(Fig. 29, 4), each of which is white or gray on the outside, 
he lined with orange-yellow. These are the fruit-bodies 
of a discomycetous fungus called Pezisa Willkommit 
(Htg.), and which has at various times, and by various 
observers, received at least four other names, which we 
may neglect. 

In the spring or early summer, the leaves of the tree 
are found to turn yellow and wither on several of the twigs 
or branches, and a flow of resin is seen at the dead patch 
of cortex. If the case isa bad one, the whole branch or 
young tree above the diseased place may die and dry up. 
At the margins of the patch, the edges of the sounder 
cortex appear to be raised. 

As the disease progresses in succeeding years, the 
merely flattened dead patch becomes a sunken blistered 
holé from which resin flows: this sinking in of the de- 
stroyed tissues is due to the up-growth of the margins of 
the patch, and it is noticed that the up-growing margin 
recedes further and further from the centre of the patch. 

is goes on, the patch at length extends all round the 
stem or branch, and the deatlyof all that lies above is 
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then soon brought about, for, since the young wood and 
cambium beneath the dead cortex are also destroyed, the 
general effect is to “ ring” the tree. 

To understand these symptoms better, it is necessary 
to examine the diseased patch more closely in its various 
stages. The microscope shows that the dead and dying 
cortex, cambium, and young wood in a small patch, contain 
the je fa ae of the fungus which gives rise to the cup-like 
fructifications—Pesisa Willkommit—above referred to 
(Fig. 30) ; and Hartig has proved that, if the spores of this 
Peziza are introduced into the cortex of a healthy living 
larch, the mycelium to which they give rise kills the cells 
of the cortex and cambium, penetrates into the youn; 
wood, and causes the development of a patch whic 
everyone would recognize as that of the larch-disease, 
It is thus shown that the fungus is the immediate cause 
of the patch in which it is found. 

The next fact which has been established is that the 
fungus can only infect the cortex through some wound or 
injury—such as a crack or puncture—and cannot pene- 
trate the sound bark, &c. Once inside, however, the 
mycelium extends upwards, downwards, sideways, and 
inwards, killing and destroying, all the tissues, and so 
inducing the outflow of resin which is so characteristic of 
the disease. The much-branched, septate, colourless 





Fic. 29.—Portion of stem ofa young larch affected with the larch-disease, as 
indicated by the dead “ cancerous" patch of cracked cortex, a; at and 
near the margins of the patch are the small cup-like fructifications of 
Peziza Willkommii (Atg.), which spring from mycelium in the dead and 
dying cortex and cambium beneath. (After Hess.) . 


hyphz can penetrate even as far as the pith, and the 
destroyed tissues turn brown and dry up. 

After destroying a piece of the tissues in the spring, 
the growth of the mycelium stops in the summer, the 
dead cortex dries up and sticks to the wood, and the 
living cortex at the margins of the patch commence to 
form a thick layer of cork between its living cells and the 
diseased area. 

It is this cork-formation which gives the appearance of 
a raised rim around the dead patch. It has long been 
known that the patches dry up and cease to spread in the 
dry season. It should be pointed out that it is one of 
the most general properties of living parenchymatous 
tissue to form cork-cells at the boundaries of an injury: 
if a slice is removed from a potato, for instance, the cut 
surface will bë found in a few days with several layers 
of cork-cells beneath it, and the same occurs at the cut 
surface of a*slip, or a pruned branch,—the “callus” of 
tissue formed is covered with a layer of cork. 

If it is remembered that the cambium and young wood 
are destroyed beneath the patch, it will be at once clear 
that in succeeding periods of growth the annual rings of 
wood will be deficient beneath the patch. 

Next year, the cambium in the healthy parts of the 
stem begins to form another ring; but the fungus 
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mycelium awakens to renewed activity at the same time, 
and spreads a little further upwards, downwards, and 
sideways, its hyphz avoiding the cork-layer and travers- 
ing the young wood and cambium below. During this 
second spring, therefore, a still larger patch of dead tissue 
—cortex, cambium, and young wood—is formed, and the 
usual cork-layer describes a larger boundary. Moreover, 
since the cambium around the, as yet, undiseased parts 
has added a further annual ring—which of course stops 
at the boundaries of the diseased patch—the centre of 


the patch is yet more depressed (cf. Fig. 28). | 


And so matters go on, year after year, the local injury 
to the timber increasing, and ultimately seriously affect- 
ing, or even bringing to an end, the life of the tree. 

At the margins of the diseased patches, as said, the 
fungus at length sends out its fructifications. These 
appear at first as very minute cushions of mycelium, from | 
which the cup-like bodies with an orange-coloured lining 


Sip - 
* en 


ea 


p-like 
Peziza fructification (in peoa); c, its stalk ; 


h, the layer of 
magnified. a, 
developed ascus, 

Spores (they have escaped through the 

ascus in which the spores are not yet formed 

one still younger. (After Hartig and Willkomm.) 


(asci). 


arise: the structure of this fructification is best seen from 
the illustration (Fig. 30, A). The orange-red lining (4) is 
really composed of innumerable minute tubular sacs, each of 
mich is termed an ascus, and contains eight small spores: 
as seen in the figure (Fig. 30, B), these asci stand upright 
like the pile of velvet lining the cup. They are formed in 


enormous numbers, and go on ripening and scattering the | | 


spores day after day. There are many interesting details 
marcas. with the development and structure of these 
fructifications and spores; but we may péss over these 
particulars here, the chief point for the moment being 
that very numbers of the minute spores are formed, 
and scatt by the wind, rain, animals, &c. Moreover, 


| the 





as already stated, it has been shown by experiments that 
the i will tect the stem of the larch if they are 
uced into a wound; but it is important to notice 

that the fungus cannot penetrate the sound cortex. 
It now remains for us to see if, in the natural course of 


events, infection of the larch can take place to any great 
extent; for, unless this is the case, we cannot reconcile 
the above peculiarities of the fungus with the prevalence 
of the disease. 

It must be borne in mind that the larch is an Alpine 
tree, growing naturally at an elevation of from about 3000 
to 6000 feet above sea-level; and even more. In its native 
heights, both the larch-disease and Pesisa Willkommit 
occur associated as we have described them, but the 
malady does not become epidemic, as it has done in the 
valleys and plains ef Europe. 

Several insect-enemies of the larch are known, some 
of which feed on the buds, and others on the leaves, 
&c.: itis not impossible that insect-wounds may serve 
occasionally as points of entry for the fungus. 

But attention should be directed to the remark made 


| when describing’ the symptoms of the disease—namely, 


| that a dead branch often springs from near the centre of 
tch. Now it is a well-known fact in the hill-forests 


cumu 
w course t once suffer from the mycelium. 
Another way in which such wounds as would give access 
_ to the parasite might arise, is from the blows of hailstones 
on the still young and tender cortex. 


temperatures below zero, so as to freeze the water in the 
cells. 

Given the above conditions for producing frost-woun 
then, and the presence of spores of Pesiza Willkommi 
there is no difficulty in explaining the well-known 
phenomena of the larch-disease. 

But Hartig has brought to light some other facts of 
great importance in cgnsidering this admittedly com- 
plex question. We have already stated that the Peziza 
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does occur at the margins of the wounds in the Alps 
where the larch is native. In these higher regions, how- 
ever, the air is usually dry during periods of active growth 
and the young fructifications of the fungus are particularly 
sensitive to drought; consequently, even when many 
scattered trees are infected, the cups developed at the 
edges of the wounds are apt either to dry up altogether, 
or to produce relatively few spores, and these spores have 
fewer chances of germinating. In fact, the fungus enjoys 
at best a sporadic existence, chiefly at the bases of trees 
where the herbage affords a certain degree of dampness. 
When the larch was brought down to the plains and 


valleys, however, and planted in all directions over large 


areas, the Pes#za was also brought with it ; but it will be 
clear from the foregoing discussion that the climatic 
conditions were now proportionally raised in favour of 
the fungus, and lowered to the disadvantage of the larch. 
Plantations in damp valleys, or in the neighbourhood of | 
the sea, or of large lakes, were especially calculated to 
suffer from frost, and the damp air favoured the propaga- 
tion of the fungus, and the disease tended to become 
a The enormous traffic in larch plants also 
how man too did his share in spreading the epi- 
demic; and in fact the whole story of the larch-dise 
is of peculiar interest biologically, as illustrat ting 
we run every day in trusting to the chapter of accidet 
to see us safely through any planting undertaking, | 
matter how great the stake at issue, or how ruthless the | 
interference with those complex biological and physical 
conditions which always play such an important part in 


keeping the balance in the struggle for existence between | 


all organisms living together. 

Let us now very shortly see what are the chief lessons | 
taught us by the bijter and costly experience wh 
Jarch-disease brought to foresters. It is evident t t 
larch should not be planted at all in low-lying situations | 
exposed to late frosts ; and even in more favoured valleys 
a points to the advantage of mixing it wit other | 


: large areas of pure larch are planted at enormous | 


Hak i in the lowlands. 


possible (when it is worth while) to remove « 
es from trees of which the trunk and crown are 


healthy, but it hardly needs mention that ie 
branches must be burnt at once. As regard: ees with 
the stems diseased—in those cases where the patches ar 
large, and much resin is flowing from the wour 
perience points to the advisability of cutting them 

In those cases where the tree is already very | 


the diseased wound but small, it may be expedient to let 


them alone; theoretically they ought to g0, or at any rate 
the diseased tissues be excised and burnt; but it seems 
to be proved that such a tree may go on forming timber | 
for many years before the wound will spread nah f 
to reduce the annual increment below the li 

and we all know the view a practical fore 

such a case. At the same time, it is the duty of the man 
of science to point out that even such a tree is a possible 
source of danger to its neighbours. 

H. MARSHALL WARD. 


(To be continued.) 


MARINE BIOLOGY AND THE ELECTRIC 
LIGHT, 


HE Liverpool Salvage Association, with their usual 
liberality, placed their famous old steamer the 
once more at the service of the Liverpool Marine 
Committee this Whitsuntide, for a three days’ 
expedition. During the three former biological 
cruises of the Hyena in 1885, 18%, and 1887, the region 
Bt Sapira ties been the southern part of the L.M.B.C. dis- 


Biol 


| further examination. 


liseased | 


bests ra . 


par A the coasts of North Wales and Anglesey 
see Fig. 

On the present occasion the Committee decided to run a 
couple of lines of soundings and dredgings between the 
Mersey and the Isle of Man, and to spend some time 
dredging round the southern end of tat island; the 
gual objects being (1) to get some knowledge of the 

epths, bottom, and animals, across the eastern ait of of 
the Irish Sea, and (2) to investigate the rich fauna living 
around the “ Calf” and south end of the Isle of Man. 

About 7 a.m. on Saturday morning, ae 19, the 
Hyena left the Liverpool landing-stage, with a party of 
nearly twenty biologists on board, and provided with 
dredges, trawls, tow-nets, sounding-line, deep-sea reversing 
thermometer, microscopes, and the other necessary instru- 
ments, dishes, bottles, and reagents. After the well-known 
sand- banks round the mouth of the Mersey had been 


i passed, soundings and bottom temperatures were taken 
occasionally, and several times during the day a stop was 


made for trawling, dredging, and tow-netting. fair 


amount of material, including some interesting larval 


forms, was obtained, and for the most part preserved for 


No greater depth than 23 fathoms 


Map of the LM B.C. District, showing the curse of the //; yana in 1885, 
1886, 1837, and 1888. H, Hilbre Island; r, Puffin Island ; x, Ramsey : 
D, Douglas ; €, Port Erin} c, the Calf. 


was, hee “ate met with; and there was nothing specially 
rthy amongst the animals dredged, so far as could 


ime. 
d been ntended to anchor for the night in Douglas 


Bay, but during the dredging and trawling the vessel had 


drifted so far out of her course that when evening came 
it was found advisable to run for Ramsey. Here half Re 


re 


On the following morning an early start for the south 
was made, and ‘the rest of the party was picked up at 
Douglas, and then the work of the acts commenced. 
The Hyena steamed slowly round the east and south 
coasts of the island to Port Erin, dredging and tow-netting 
at intervals, with ssi aaa results. When a stop was” 
made for collecting, the fullest advantage was taken of it, 
The sounding-line and thermometer were over 
amidships, and two dredges, a large bottom tow-net = 
one or more surface tow-nets, were put out astern, The 
dmi ta tow-net, devised and worked by Mr. W. S. McMillan, 

ted and buoyed as to work steadily at a 


| party went on shore for the night, the rest stayi 


board for the electric light experiments which 


| described further on. 








stance of a foot or so above the sea-bottom, and it 
yielded a large amount. of material, which was in some 
cases. conspicuously different from the contents of the 
surface nets, worked by Mr. I. C. Thompson during the 
time: i a 
arge area of the: sea-bottom between Port Soderic 
p Port Sti. M is apparently covered by masses of 
lobest and the dead valves of Pectunculus 

yis and 

jöth th 


northern side of Port Erin Bay, just under Bradda 
Head. Amongst the material obtained in these hauls 
the following species were noticed: Astertas glacialis, 


ster endeca, Stichaster roseus, Porania pulvillus, | 


Luidia fragtlissima, Agtedon rosaceus, Ebatia sp., Xantho 
spi, Pleurobranchus membranaceus, Ascidia venosa, Ascidia 
plebeia, Corella parallelogramma, Polycarpa sp., Lepto- 
élinumt sp., and other Compound Ascidians. 
~dn.Port Erin Bay after dark the electric light was again 
used.successfully in the bottom and surface tow-nets. 
On the third day an early start was again madeywith 
e object of leaving time to run down into the deep water 
ying to the south of the Isle of Man. Unfortunately, 
wever, a thick fog was encountered, which hampered 
jovements during the morning and changed all the 
a the day. After passing the “ Chicken ” Rock, the 
yena steamed slowly for Liverpool, and reached the 
Mersey about 1 am. on Tuesday. A few hauls of the 
rawl and dredge were taken on the way home, with no 
at results, and the tow-nets, both bottom and surface, 
rëre worked whenever practicable. 
The important feature of this cruise, however, was the 
use which was made of the electric light for collecting 
after dark. Cn the first night, in Ramsey Bay, after the 
shore party had left and the ship was anchored for the 
ight, an electric light of 1000 candle-power was 
hoisted a few feet above deck, and this allowed work 
to be carried on almost as comfortably as during the day. 
Captain Young, of the Liverpool Salvage Association, 
o was in. command of the Hywvza, then kindly arranged 
1e a 60.candle-power Edison-Swan submarine in- 
scent lamp in the mouth of a tow-net. This illum- 
inated net was.carefully let down to a depth of 3 fathoms, 
and allowed to remain there for half an hour. At the 
game time, another tow-net without any light was let down 
o the same depth over the opposite side of the ship. 
Vhen the nets were being hauled in, as the one with 
the electric light approached the surface numerous small 


nimals (Crustacea probably) were noticed accompanying | 
; This tow- net, | 
hen emptied into a glass jar of sea-water, was found to i 
| there branch out two 


darting about in the bright light. 


ontain an abundant. gathering, consisting mainly of 
staceans ; while the net in the dark on the other side 
£ the:ship had practically nothing. 


The.two nets were then put out again. The one had | 1 
| somewhat like a very large capital S, rises toa | 


the electric light in its former position, but this time it 
; down to the bottom at a depti? of 6 fathoms ; 

the other net was placed in the dark at the ship’s 

also reached the bottom. Thé tow-nets re- 


nary, but were kept distended by the tide. | 


ne of the illuminated net could be made out 
yatadepth of 6 fathoms. After being out for 
arters of an hour, both nets were hauled in, with 
same resultas before: The illuminated net.contained 
undance of Crustacea (chiefly Amphipoda, Schizopoda, 


and Cumacea) while~the dark net. again contained 





practically nothing. These two experimen’ 

pretty conclusively the effect of the brilliant’ li 
attracting the free-swimming animals, the difference 
between the contents of the two nets being’ on bot 
occasions most marked. Consequently, on the second 


night, in Port Erin Bay, de¢k nets were illuminated, an 


while the. one was let down. close to the bottom, 
depth of 5 fathoms; the other was kept at the surface: of 
the sea on the opposite side of the ship. ‘This experi 

was tried three times, with the same result 

both the nets were found to contain abur 

animals, but the bottom and surface gatherin: 

greatly in appearance and in constitution. TI 

from the bottom contained mainly large Amphipo 
and some Cumacea, while the gathering from the su 
face was characterized by the abundance of Copepod 
As Mr. A. O. Walker, who is reporting upon our higher 
Crustacea, pointed out to me, the Amphipods fromt 
deep net appeared to be chiefly red-eyed species, suc 
as Ampelisca levigata and Bathyporeia pilosa. YE this, 
on a detailed examination of the material, turns out. 
to be the case, it may indicate an interesting relati 
between the colour of the eyes and sensitiveness to 
electric light. 

Mr. Thompson has already identified. the: follow 
species of Copepoda from the illuminated surface: n 
Calanus finmarchicus, Pseudocalanus elongatus, 
remis, Idya furcata, Ceniropages hamatits,: Ai 
cera patersonii, {sias clavipes, Oithona spinifrons, 
Harpacticus chelifer, and Harpacticus fulvus. The 
specimens of the last two species are remarkable. for 
their unusually large size and their abundance. 

The various groups of animals collected will as. 
be worked up in detail by specialists, and the results 
appear in future L.M.B.C. Reports; but the appli 
of the electric light to marine biology, as ab 
attraction in the tow-net worked after. dark, 
sufficient importance to warrant the publica 
preliminary account of the results of the Zy 
of Whitsuntide 1888. The obvious: extensi 
illuminagon method to deep-water tow-ne 
trawling during the day-time I hope, than 
kindness of the Salvage Association, to b 
experiment upon in a future expedition, . 

W. A; ae R, 





A REMARKABLE CASE OF FASCIATION IN 
FOURCROYA CUBENIS, HAW — ee 
HERE was lately exhibited in this city a: 
Fourcroya cubensis, Haw., in which the well-knoy 
tree-like inflorescence had been deformed: int 
believe to be the largest fasciation on record. T 


| came from Carapa, a small village distant abo 
| towards the west from Caracas. 


Its aspect i 

the accompanying figure, engraved after a photograp! 
The stem of the plant, covered by the leaves, is abi 

r metre in height. From between the upper leave 

flattened and curiously twiste 


bodies. The one to the left was soon checked in, i 


| growth, so that it forms but little more than a se 


circle; whilst the other, after having described. a curv 


about 4 metres from the soil. Both together h 
the front view the appearance of a small boat wi 
sail filled by the wind, The under and lower 
deformed flower-stem are covered by nume 
and measure 80 centimetres in their. 


Towards the top it divides into shre 


bearing flower-buds ; those of the latter I exa 
in every respect of normal structure. 
There-can be little doubt: that, in 


mation is due to soiiesin)t 
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stem, when it was scarcely 1 foot 





right and kept in 


this forced position by some of the leaves. The upward 
~ growth being thus checked, numerous adventitious buds 
made their appearance on the injured organ, coalesced 

from the very outset, and formed by their subsequent 
growth the fasciated stem, the twisting resulting from the 
unequal rate of development of its component parts 
(Masters, “ Veget. Teratology,” 18). 





Fasciation is likely to be not at all uncommon in 
Fourcroya and other allied plants, though I know of but 
three cases in the former, and never heard of any in 
Agave. In 1854 very curious case of this kind was for 
several months the cause of considerable excitement 
among the good people of Caracas ; it is described in the 
newspapers of the time as having been likewise twisted in 
the shape of a gigantic S. Another instance came under 
my notice in 1856, and was described in the Journal of 
Botany of that year, p. 180. 
Caracas, April 19. 
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THE following were elccted Foreign Members of the Royal 
Society, on Thursday, May 31: Prof. Edmond Becquerel, of 
Paris, distinguished for his researches on the effects of light on 
bodies, especially with reference to phosphorescence; Prof. 
Hermann Kopp, of Heidelberg, for his researches on atomic 
volumes and boiling-points; Prof. Eduard F. W. Pflüger, of 
Bonn, for his researches in physiology, especially in relation to 


irritability of nerves, respiration, and animal heat; and Prof. 


Juli® Sachs, of Würzburg, for his researches in botany, 
especially vegetable physiology. o 


sais 





> 7 B d - m i 
high, vestiges being | Tne Board of Visitors made their annual inspection of the 
still visible that it was bent towards bs sd | x g 


Royal Observatory at Greenwich on Saturday last, 
Tue Vienna Correspondent of the Zimes announces tha in 
pursuance of a resolution passed at a recent meeting, the Vienna 
geologists will invite the International Geologists’ Congress, 
which will assemble in London in September, to hold its next — 
meeting in Vienna. ; 





4 


4 


AT a recent meeting of the Victoria Royal Society, the 


President (Prof, Kerrot) announced that the first meeting of the 
Australian Association for the Advancement of Science would 
be held at Sydney, beginning September 4, the second at Mel- 


bourne, the third at Adelaide. The proposal that Victoria should 


join in the movement was favourably received, but at that 
meeting no action was taken in the matter. 
Ir will be seen from our list of the additions to the Zoological 
Society’s Gardens during the past week that a living specimen 
of Pallas’s sand grouse (Syrrhaptes paradoxus), the new visitor 
from Central Asia, has been presented by Mr. H. Hewart Crane, 
of Berwick-on-Tweed. It was captured at that place on May 25. 
Tue Tartar sand grouse seems to have appeared in Denmark 
and Scandinavia before making its appearance here. In the 


Island of Bornholm, in the Baltic, large flocks, numbering many _ 


hundreds, were seen early in May, some being shot, others 
captured alive. A few days later, birds were seen in various 
parts of Denmark and Sweden. In Norway a flock of birds 
was Seen at Lister, on the extreme west coast, on May 12, and 
two were shot, a male and female, Their crops were full of 
tiny black seeds unknown to that country, whilst the eggs in the 


hen were far developed. During the immigration in 1863 these _ 


birds were seen as far north as Nordfjord. In that year, too, 
many nested on the west coast of Jutland, where the soil is 
sandy, but they were all gathered by the fishermen, 


PROF. A. GRAHAM BELL, who is now on his way to England, — 


will shortly appear before the Royal Commission engaged in 
making inquiry as to the best methods of caring for and educat- 
ing deaf-mutes. In announcing this fact, Science reminds its 
r@ders that several years ago Prof. Bell presented a paper, at a 
meeting of the National Academy of Sciences, on the formation, 
through the intermarriage of deaf-mutes, of a deaf variety of the 
human race, and gave some important statistics to show that a 
much larger percentage of the children of deaf parents are deaf 
than of those whose parents possess the sense of hearing. This 
paper attracted wide attention, and gave rise to very interesting 
discussions both in America and elsewhere. The Royal Com- 
mission has requested Prof. Bell to lay before it the results of his 
subsequent investigations and studies upon this branch of the 
subject, and he has devoted much time to the preparation of 
facts and figures in regard toit. He will also give the Commis- 


sion the result of his studies of other divisions of the subject. f 


ACCORDING to Allen's Indian Mail, Mr. Barrington Browne, 
the geologist sent by the Secretary of State to examine the 
Burma Ruby Mines, has left Simla for England. He has, it is 
understood, handed in to the Government of India his report on 
the mineral wealth of Upper Burma. 

Tue hydrographic survey of Canadian waters, which has 
already taken about five years, is now nearly half done. Com- 
mander Boulton js hard at work in Georgian Bay, one of the 
most dangerous of inland waters in Canada, and it is said that 


y 
the survey willbe extended to Lake Superior, ; 
i 


From September 15 to October 25 there will be in Vienna an 
International Exhibition of Amateurs’ Photographs and Photo- — 
graphic Apparatus. The Exhibition is being organized | 
Vienna Club of Amateur Photographers, and will be hel 
honour of what is called ‘‘the Jubilee” of the Emperor Fra 
Joseph, It will include every branch of art and manufacture — 
connected with photography. The Club's Daguerre Medal and 


| 
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certificates of honourable mention will be awarded to the best 
exhibit or exhibits ın each class of photography, photographic 
apparatus, lenses, &c , provided the jury deem any exhibit or 
exhibits of sufficient ment From the decision of the jury there 
will keno appeal The Club, as far as its funds permit, will 
purchase the most interesting exhibits Amateurs have not to 
pay hire for the spaceallotted tothem On application they can 
obtain the use of frames free of charge A catalogue will be 
published, possibly with illustrations of the most interesting 
objects According to the statutes of the I and R Austuan 
Museum for Arts and Manufactures, admission will be free five 
days a week 


THE current number of the Board of Trade Jou nal contains 
an abstiact of the third volume of the Reports of the Royal 
Commission appointed by the King of the Belgians in Apul 
1886 to inquire into the condition of labour in Belgium The 
volume contains the piopositions of the various sections of the 
Commission with respect to the different questions relating to the 
condition of the working classes, and also the final conclusions 
of the whole Commission . The third section of the Commission 
dealt with technical education, and the conclusions adopted by 
the whole Commission aie as follow —(1) They recommend that 
1n the technical schools practical lectures ve given on the applica- 
tion of at and science to industry (2) Manual dexterity should 
be cultivated ın the elementary schools At the industrial schools 
the theoretical application of science to industry should be taught 
(3) The Government should limit its act.on to providing grants 
for these schools, and fixing the position each school 1s to occupy 
1n a proper gradation of educational institutions (4) The local 
bodies should introduce manual exercises into the piimary schools, 
and found more technical schools and schools of design and 
modelling (5) The aid of the Government and the communes 
should be given conditionally on a mmimum age being fixed for 
apprentices, and on a test examination at entrance being made 
necessary (6) The Government should aid in increasing the 
facilities by which workmen would get technical instruction in 
subjects stuted to their occupation ° 


M Coumpary, Director of the Imperial Meteorological 
Observatory at Constantinople, has published a pamphlet upon 
the climatology of that place, deduced fiom twenty years’ 
observations (1868-87) Ifitheito, what has been known about 
its climate 1s mostly owing to observations and summaries con- 
tamed ın the periodicals of the French Meteorological Society, 
commencing with the year 1847, and to the telegraphic reports 
an the French Bulletin International M Coumbary issued a 
monthly Bulletin in 1869, containing observations made at 
several places in the Ottoman Empire, but this was discontinued 
in 1874 The present discussion shows that the mean tempera- 
ture 1s 57°7 The absolute maximum was 99° 1 in August 
1880, and the minimum 17° 2 in January 1869, giving a range 
of 82° The French observations show greater extiemes, but 
this is probably owing to imperfect protection fiom radiation in 
earlier years The greatest daily ranges were 37° 8 ın December, 
and 36° ın March, in other months the range has not exceeded 
27° The extremes are of course modified by the influence of 
the Black Sea, it 19 not unusual for the thermometer at Odessa, 
for instance, to indicate 24° or so below the temperatwie at 
Constantinople The mean annual rainfall 18 28 inches, and 
the days of rain average 84 Snow falls on 14 days, on an 
average About three years ago the Sultan showed his interest 
in the subject by the establishment of a second observatory in 
his palace at Yuldiz Both institutions are furnished with the 
best instruments 


WE have received the twelfth Annual Report on the Meteoro- 
logy of India, containing the observations taken in 1886 It 
deals with nearly the same area as last year, and ıs published ın 


SS 


the form previously adopted For fullness and thoroughness in 
the discussion of results, it remains unexcelled, and ıt includes, 
as before, monthly charts showing very clearly the mean pressure 
and temperature, and the resultant winds over the vast region 
embraced ın the Report Among the more important additions 
are an observatory at Mandalay, where the transitions of the seasons 
are said to be sudden, and earthquakes not infrequent, and a 
station on the Great Coco Island, in the Bay of Bengal, an island 
which is said to be destitute of diinking-water The results show 
that m every month of the year 1886 the mean “ equihbrium ” 
temperature of insolation throughout India was below the average 
of the last ten or eleven years by amounts varying from 0° 8 to 
1°8 The annual vanations for the past seven years show a fairly 
well-marked periodicity, and suggest a shght variation ın the sun’s 
radiating power The rainfallis represented by 500 stations (14 
more than ın the previous Report), and was characterized by 
several striking features On the mean of the whole area there was 
anexcess of 2 77 inches as compared with the averages for previous 
years 


THREE important new chlorine compounds of titanium have 
been obtained by Dis. Koenig and von der Pfoidten, of Munch 
They may be considered as chlonme detivatives of titanic acid, 
T1(OH),, and form the only complete series of such compounds 
with which we are as yet acquainted in the whole range of 
iorganic chemistry They are formed by the replacement of 
the hydroxyl groups by chlorine, and have therefore the follow- 
ing constitutions TiıCHOH), TiCl(OH),, and TiCl,OH. 
The well-known tetrachloride of titanium, 11Cl,, thus completes 
the series, and in reality formed the starting-point from which 
the thiee intermediate compounds were successively piepared 
Trichloride of titanic acid, TiCl,OH, vas obtained by the 
careful addition of concentrated hydrochlouic acid to the tetra- 
chloride in such proportion that the amount of water present in 
the strong acid was that requued by the following equation - 
TiC], + H,O = TiCl,OH + HCl The reaction 1s very violent, 
and a solid mass of the trichloride was almost instantly formed 
and considerably distended by the escaping hydrochloric acid 
gas The substance was at once transferred to the vacuum of 
an air-pump, and after a few days was found to be entirely freed 
from last traces of the gas The solid trichloride thus formed 
1s extremely deliquescent, and 1eadıly dissolves with considerable 
hissing ın water and alcohol, the aqueous solution being remark- 
ably stable [he dichloride, TiCl,(OH{),, was prepared by 
addition of a slight excess of stiong hydrochloric acid to the 
tetrachloride, and also py placing the latter compound ın a small 
quantity of ice-cold water In the latter case, the drops of 
TiCl, are at first decomposed with loud hissing, which, as the 
drops continue to fall, gradually diminishes until a pomt 1s 
reached when a drop floats on the surface and remains un- 
attacked This last drop ıs then removed, and the clear 
solution evaporated :# vacuo, when the dichloude 1s left as a 
compact deliquescent solid The monochlotide, T1C1(OH)s, 1s 
the product of the action of moist air upon the tri- and 
di-chlorides, hydrochloric acid gas being at the same time 
evolved, in accordance with the following equations 

TıCLOH ~ 29,0 = TiCl(OH), + 2HCL, 

TiC](OIL). + H,O = TiCl(Oll)3 + HCl 
The monochlonide thus formed remains stable in air, on evapora- 
tion over oil of vitriol 12 1s obtained as a white sol.d, crystallizing 
apparently in the hexagonal system, and very difficultly soluble 
in water In conclusion, the Muntch chemists show veryecon- 
clusrvely that these new substances are tue compounds and no 
mere muxtures, and, ıt may be added, the analyses, which must 
of necessity have been extremely difficult, are quite satisfactory 


Tue British Consul at Mogador, ın Morocco, ın his last report 
notes, ın connection with the fisheries of the year, a curious 
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phenomenon A fish locally called the “‘tasargelt” (Zemnodon 
saltato) has appeared in vast shoals, having left the waters 
unvisited, save a few stray specimens, since 1859 It weighs 
from six to eight pounds, and has flesh of 11ch flavour, of which 
the natives never seem to tire It first appeared in large 
numbers early ın September, and from that time till December 
the fishermen were busily occupied taking them The mode of 
capture ıs rather primitive A piece of white rag or a strip of 
the skin of the tasargelt itself ıs fastened to a large and often 
barbless hook, which ın turn 1s tied by strong brass wire to the 
end of a short bamboo rod When the bait ıs drawn rapidly 
through the water, the fish rises quickly to ıt The tasaigelt 
was accompanied by shoals of the “azlimzah” or ‘‘maigie,” a 
fish which frequently weighs as much as sixty or seventy pounds 
The presence of these voracious fish ruined the ordinary hook- 
and-line industry Though shoals of bonito appeared, only one 
small specimen was taken, for they refused to take any bait 
The sardine fishery was also a failure 


THE British Consul at Varna, ın the course of his Report on 
the trade of his district for the past year, refers to the vineyards, 
and says that, though the Phylloxera has not made its appear- 
ance in these regions, thee 1s a kind of insect pest which he 
believes to be peculiar to the Varna vineyards Its iavages 
have been confined to certain areas, and the vine it attacks is 
disabled only for the year of the attack, and only to the eatent 
of the particular shoots which ıt may lop off The local name 
of the insect 1s Kara teraz, or ‘‘ the black tailor,” an appellation 
which 1s supposed to indicate its appearance and habits Inthe 
absence of local entomologists, Mr. Biophy describes this new 
pest as an adipose black beetle, somewhat resembling the 
oidinary dung-beetle, measuring, when adult, about three- 
fou.ths of an inch m body-length, and furnished with a short 
pair of shears , with these, in the mornings of Aprıl and May, 
1t cuts through and off the young vine-shoots, which ıt leaves on 
the ground until they are parched by the sun, when it drags 
them into the recesses of 1ts deep and tunnelled hole, generally 
situated at the foot of the plant attached The vineyards chiefly 
affected are situated an giound near the sea-shore, whence the 
ırsect makes its way inland, ‘‘and as the Xara terzi does not 
appear to have obtruded itself upon the notice of the vine- 
growers by its obnoxious habits until comparatively recently, ıt 
may perhaps be fair to suppoce that the temptation of green and 
succulent vine-shoots may, in the course of generations, have 
perverted the present race into abandoning the more innocent 
diet which satisfied their ancestors, and which, when the vine- 
shoots have passed the tender stage, has still to suffice those of 
the present day ” Mı Brophy says that if the circumstances 
of insect-life here related prove in any way new or interesting, 
it would not be difficult to procme, m summer, specimens of 
this beetle for inspection by qualified entomologists 


Ar two successive meetings of the Oriental Society of Pekin, 
Prof Russell, of the Tung-Wen-Kwan, or Foreign Language 
College, read two papeis on subjects connected with Chinese 
astronomy In tle fist he described the instruments ın the Pekin 
Observatory, which were {constructed by the order`of the gieat 
Empeior Kanghi about 1670 In the course of the discussion 
which followed, ıt was stated that this prince was very fond of 
mathematics and astionomy, and that the present Emperor was 
ciedited with similar inclinations Kanghı was sixteen when he 
ordered the instruments to be constructed. The clepsydra used 
in tle Observatory, ıt was stated, consisted of five cisterns, and 
was used for observing the time of eclipses, bemg put ın onder 
for this purpose thiee days before each eclipse One of the 
Insfruments is usually said to be of European design and to 
have been presented by Louis XIV The insenption or emblem 
on it has been carefully 1emoved,*and its place supplied by a 


piece of bronze matching the metal of the instiument In some 
Chinese books ıt 1s said that this instrument was manfactured by 
a foreign puest Verbiest, a Jesuit of the time of Kanghi, 
pointed out a mistake in the Chinese calendar, the matter was 
referred by the Emperor to the Board of Astronomy, and 
Veibiest’s accuracy was acknowledged From that time a 
Jesuit missionary occupied the post of Vice-President of the 
Boaid down to 1828, 


THE second paper, also by Prof Russell, was on early 
Chinese eclipse calculations, and entailed vast labour in re- 
calculating It appears from the investigations of the learned 
Professor that the earliest calculations of a solar eclipse and also 
of a lunar eclipse which have been preserved were made by 
the Chinese The discussion turned largely on the historical 
value of the Chinese classics with 1egaid to these astronomical! 
observations, and the attention with which the Chinese from the 
earliest times have studied astronomy Passages found in one 
or other of the few works which survived the destruction of the 
books before the Christian era bear witness to the devotion with 
which the stars were studied ın Chyna at that remote epoch 
The full text of these two interesting papeis will be awaited 
with interest 


AT a recent meeting of the Scientific Society of Upsala, Di 
C Aurivillus read a paper on the skeleton of the so-called 
Swedenboig whale (Zzbalena svedenbor grt, Lilly), discovered 
last November ın the province of Halland, in a layer of marl 
50 feet above the sea Remains of this species of whale 
have only been found once before, viz ealy last centwy, 
when some parts of one were discovered in the piovince of 
Western Gothland 330 feet above the sea, and 7o miles ın- 
land It was at first believed that they were the bones of 
some giant, but it is said that Swedenboig discovered their 
true nature The skeleton has been presented to the Upsala 
Museum 


In the Proceedings of the Moscow Archzological Society, 
there 1s a most interesting communication by M Anutchin, on 
the use of sledges, boats, and horses, or saddles, at the burials of 
various races He shows that until the seventeenth century the 
Slavonians used sledges even in summer for the transport of the 
corpse to the grave The Samoyedes and Ostyaks, and many 
Russian peasants of Northern Russia, still follow this custom 
The boat was used by the Normans, the Old Germans, and gener- 
ally by races mhabiting the shores of lakes Many tribes of 
Noith America used to bury their dead together with a horse, 
or transported the dead to the grave ona horse It is 1emaik- 
able that the same custom 1s found among the Lithuanians, wha, 
even in the sixteenth century, put their dead on asaddle The 
sledge, the boat, and the horse, or saddle, were obviously 
intended to aid the dead 1n passing into another world, and in 
visiting hinsfolk there 


AN ancient canoe has been found in the Tunhovd Fjord, in 
Valders, in South Central Norway It has been hollowed out 
by means of red-hot stones, and is 44 meties long and 80 centi- 
metres broad It 1s in fan condition The find 1s of interest, as 
no other primitive vessel of the kind has been found inland in 
Norway The boat will be sent to the Museum at Chuistiania. 


Sccence says that a citizen of the United States, who has long 
resided abroad, proposes to give to the Smithsonian Institution 
a large collection of armour from the Middle Ages—some of ıt 
connected with most famous historical names—uincluding horse- 
armour, helmets, swords, and all the paiapheinaha of ancient 
warfare These objects, numbeiing about five thousand, have 
been brought together at great expense, and the collection 1s one 
of the most valuable of the kind inthe world The condition of 
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the presentation 1s that the Smithsonian Institution shall furnish 
a fire-proof building for the collection 


AT the last meeting of the Ceylon Branch of the Royal Asiatic 
Sociely, a lengthy paper was read by Mr P Ramanathan the 
leading Tamil of Colombo, on the ethnology of the Moors of 
Ceylon, These Moois, or Mooimen, are usually classified in 
the island as a race by themselves, apaıt from the Tamils, 
Singhalese, and other 1aces inhabiting it, but Mr Ramanathan 
came to the conclusion that the history, social customs, physical 
features, and language of the Moors, class them as Tamils who 
were converted to Mohammedanism in India before their migra- 
tion to Ceylon He does not think there is any difference be- 
tween the two classes of ‘‘ Ceylon Moors” and “Coast Moors” in 
1ace or in the history of their conversion, the difference drawn by 
the members of these classes between themselves being due to a 
bieak in the course of immigration from India caused by the 
persecution of Mohammedans by the Ditch when the latte: had 
possession of Ceylon He pointed out that ıt was impossible 
that the very large number of Moors now existing m India and 
Ceylon could be, as 1s popularly supposed, descendants of the 
small bands of Arab and Moouish merchants and 1efugees 
who visited India in early times He thought that only al ot 
5 per cent of the existing Moors could owe their origin to 
these immigrants The paper, which was a veiy long and 
evhaustive one, evidently could not be fully appreciated by those 
who merely heard ıt read , but in the subsequent discussion most 
of the speakers appeared to think that Mr Ramanathan’s con- 
clusion was not satisfactouly established It was argued that in 
seveial dnections—especially in 1egaid to the shapes of the 
skulls—the facts weie insufficient, and that at best Mi Rama. 
nathan’s evidence for his thesis was only secondary The value 
of the pape: as a staiting-point for furthe: ivestigation was 
generally achnowledged 


THE Comptes rendus of the Fiench Academy of Sciences for 
May 14, publishes some interesting :emarks on the vital statistics 
of Geimany, by M Ch Grad, author of a wok on the powq 
and 1esouices of the German people The population of the 
empire increased fiom 40,816,000 ın 1870 to 46,855,000 ın 1885, 
that ıs, an inciease of over 6,000,000 ın fifteen years, or at 
the zate of I per cent per annum Compared with this the 
increase in France has been extiemely slow, less than 5,000,0c0 
foi the penod of fifty years between 1831 and 1881 (32,560,000 
and 37,321,000 respectively), or at the 1ate of only o 3 per cent 
pel annum, with a constant tendency to dimimsh Dung the 
last fifteen years the excess of births ove1 deaths has been seven 
times gieate: in Germany than in France The contiast becomes 
greater when it is added that, while few Fienchmen emigiate, as 
many as 4,009,000 Geimans have removed to the United States 
since 1820 In 1880, the population of the empire incluced 
2,860,0c0 of Polish speech, 300,000 of French, 150,000 of 
Danish, 150,000 of Lettish 137,000 of Wendish, and 34,000 of 
Chechish 01 Bohemian But on the other hand there are at 
present in Europe over 60,000,000 o° Geimanic speech, if the 
8,000,000 Dutch and Flemish speaking inhabitants of the Low 
Countries be included Altogether, the Teutonic nationality has 
doubled in Europe since 1840 But the increase has been almost 
entirely in the urban population, which advanced fiom 14,790,000 
in 1871 to 18,720,000 ın 1880, while that of the 1ural districts 
remained almost stationary (26,219,000 and 26,5%3,c0o respec- 
tively) For the whole empire the density of the population 1s 
about 86 per squaie kilometie as compared with 72 in Fiance 


Some figures with 1eference to alcoholism and criminality 
weie recently communicated to the Fiench Academy of Medi- 
cine by M Marambat They refened to an examination of 
3000 condemned persons , and it appears that 79 per cent of 
the vagabonds and mendicants were drunkards, 50 to 57 per 
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cent of assassins and incendiaies, 53 per cent of persons con- 
victed of outrages on roials, 71 per cent of thieves, shapers, 
&c Inacts of violence against the peison, 88 pei cent were 
found to be diunkards , against piopeity, 77 per cent Among 
youths under twenty, diunhaids were nearly as numerous as 
among adults, the difference being only 10 per cent Of these 
youths, 64 per cent were addicted to dimking An examina- 
tion of the depaitments showed the largest number of diunhaids 
from the regions where spirits me most laigely consumed 


A FIFTH edition of the late Prof Balfour Stewart’s ‘‘ Ele- 
mentary Tieatise on Heat” (Clarendon Piess) has just been 
issued Piof Tait undertook to read the proofs, but found that 
there was little for him todo “Prof Balfour Stewart bad h m- 
self,” he says, ‘‘ given zmprzmatur to all but the last six sheets , 
and for these I was furnished with ‘copy’ (excepting four pages) 
fully revised and miialed by him The book ıs published, 
therefore, precisely in the form in which ifs author intended ıt 
to appear ” 


Tue February and May numbers of the Journal of the 
Anthropological Instirute are of more than usual interest 
Among the contents are the following papeis on an ancient 
British settlement excavated near Rushmore, Salisbury, by 
Geneial Pitt-Riveis , on the stature of the older 1aces of Eng- 
land, as estimated fiom the long bones, by Dı John Beddoe , 
the Lowe: Congo, a sociological study, by Mr R C Phillips, 
the origin and primitive seat of the A1yans, by Canon Isaac 
Taylor , the Maori and the Moa, by Mr E Tiegeai, on the 
shell money of New Bnitain, by the Rev Benjamin Danks , on 
tattooing, by Miss A W Buckland, on the evolution of a 
characteristic pattern on the shafts of a1rows from the Solomon 
Islands, by Mr Iienry Balfour, on the occurrence of stone 
motais in the ancient (Pliocene ?) rivei-giavels of Butte County, 
California, by Mi Sydney B J Skeitchly , and the address 
delivered by Mr F Galton, as President, at the anniversary 
meeting of the Institute 


MESSRS tons WILEY AND Soxs, the Amencan publishers, 
have ın preparation 2 translation of Rosenbusch’s ‘‘ Microscopi- 
cal Physiography o° Minerals and Rocks,’ by Joseph P 
Iddings, of the Unitel States Geological Smvey 


Last week we 1eferied to the edi ion of Ba:low’s Tables of 
Recipiocals issued by Taylor. and Walton in 1840 The woik 
has also been issued by E and F N Spon With reference to 
our note onthissubject, Mı V B Spragueand Mi George King 
call attention to the ‘Table of the Recipocals of Numbeis 
fiom I to 100,000, with then differences, by which the recipio- 
cals of numbers may be obtained up to 10,000,000, by Lieut - 
Colonel W H Oakes, AIA London Charles and Edwin 
Layton, 150 Fleet Street, 1865” This table gives to seven 
significant figures the 1ecrprocals of all numbers fiom 10,090 up 
to 99,999 , and by means of the proportional parts the 1ecipro- 
cals of all numbeis up to 10,000,000 may be obtained Mi 
Sprague points out that reciprocals can also be obtamed with 
great facility by the use of Thomas's authmometer , and this, he 
thinks, 1s the most convenient method when the number contains 
eight digits, and it 1s desired that the recipiocal should contain the 
same, or a larger ramber, of significant figuies 


A Russian translation of Prof Everett’s ‘‘ Units and 
Physical Constants” has just been published at St Pete:sburg 
This is the fifth language mto which the work has been translated, 
the other four being Dutch, French, Polish, and German “The 
German edition wis long delayed by the compiling of additional 
expeiimental data, and only made its appearance a month ago 


THE New York State Museum of Natuial History has issffed 


a useful Bulletin ‘No 3) om ‘‘Building-Stone ın the State of 
New Yok ” The author ıs Mi John C. Smock 
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THE additions to the Zoological Society’s Gardens during the 
past week clude a Pudu Deer (Pudu humilis Q ) from Chih, 
presented by Mr G E Pugh Cook, two Squirrels 
(Sczurus ) from Demerara, presented by Mr R Forrester 
Daly , a Blue and Yellow Macaw (47a ararauna) from South 
America, presented by Mrs Alfred Palme: , a Pallas’s Sand 
Grouse (Syrihaptes paradoxus) from Berwick-on-Tweed, pre- 
sented by Mr H Hewat Crane, two Australian Waxbills 
(Esti elda temporahs), seven Spotted-sided Finches (Amadina 
lathamı) from Australia, presented by Mr David S Hodge, a 
Nose-crested Iguana (Zguana 7hznolopha) from St Lucia, West 
Indies, presented by Dr T Dennehy , a Tent Tortoise ( Testudo 
tentoria), a Fisk’s Tortoise (Testudo fiske) from Cradock, Cape 
Colony, a Dwarf Chameleon (Chameleon pumilus), a Purplish 
Gecko (Phyllodactylus poi phyreus), a Hoary Snake (Coronella 
cana), three Narrow-headed Toads (Bufo angusticeps), five 
Giay’s Frogs (Rana grayt) from South Africa, presented by the 
Rev G H R Fisk, two Tigers (Fels tig715) from India, two 
Puff Adders (Vigera artetans) from South Afnica, deposited, a 
Long-billed Butcher Crow (Barta destructor) from New Holland, 
received in exchange , two North African Jackals (Canzs anthus), 
born in the Gardens 











ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JUNE 10-16 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed.) 
At Greenwich on June 10 

Sun rises, 3h 46m. souths, rth 59m 15 5s , sets, 20h 13m 
right asc on meridian, 5h 163m, decl 23° 4’ N. 
Sidereal Time at Sunset, 13h 31m, 

Moon (New on June 9, 17h) mses, 4h 35m , souths, 
12h 40m , sets, 20h 49m right asc on meridian, 
5h 573m , decl 20° 45’ N 


Right asc and declination 


Planet Rises Souths Sets on megidian 
m em h m m oi 
Mercury.. 5 25 13 46 22 7 7 30 24 oN 
Venus 3 18 II 22 19 26 4 395 21 45N 
Mais 14 O 19 34 8* 12 522 5458S 
Jupiter 18 7 22 29 251* 15 484 19 3S 
Saturn 715 15 7 22 59 249 19 55 N. 
Uranus 13 5I 19 3I I II* 12495 4358S 
Neptune. 2 53 10 38 18 23 3 549 18 4I N 
* Indicates that the setting 1s that of the following morning 
June h 
II 2I Mercury in conjunction with and 2° 29’ north 
of the Moon 
12 2 Mercury at greatest elongation from the 
Sun 24° east 
13 8 Saturn ın conjunction with and o° 20’ north 
of the Moon 
Variable Stars 
Star RA Decl 
h m a h m 
U Cephe! 0524 81 16N June 10, 23 55 m 
» I, 23 35 m 
S Cassiopeize Ill4 72 iN » I6, M 
n Geminorum 6 81 2232N E A Af 
V Geminorum 7169 I318N w E15 M 
U Monocerotis 7255 9 33S » 16, AM 
S Geminorum 7363 2343N x» «14; M 
ë Libre I4 550 8 45 » 15, 254m 
U Ophiuch: 17 109 1 20N » 13, 0 34 m 
W Sagittari 17579 2935S » 12, 2 oM 
B Lye 18 460 33 14N » 16, I om 
n Aquilz 19 468 0o43 N » 12,21 OM 
S Sagittze 19 509 16 20N, » 10,22 om 
» 13,22 of 
X Çygnı 20 390 35 11N s» 12,21 OM 
T Vulpeculæ 20 467 27 50N » 10,22 om 
R Vulpeculze 20594 23 @3N » I6, m 


M signifies maximum , #2 mimmum 
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Meteor-Showers, 


RA Decl 
Near a Vulpeculee 286 24N Rather slow 
» a Cephe: 316 6o N Swift, streaks, 
» 8 P.suum 345 IN, June 11-13 Very 
swift 





GEOGRAPHICAL NOTES 


Major HOBDAY reports of the operations in Upper Burma 
that during the season of 1887-88, the whole of the Yaw country 
has been thoroughly surveyed by surveyors attached to the 
various columns converging on Gangaw On the north a con- 
nection has been made with the woik executed by Colonel 
Woodthorpe’s party last year in the Kubo Valley A good deal 
of the geography of the Schwele River and the Mohlaing dıs- 
trict has also been obtained The extent of surveying that has 
been done by the surveyors who accompanied the column from 
Bhamo to Mogdung and thence by the Jade Mines and 
Endawgy1 Lake to Katha, on the Irrawaddy, 1s not yet known, 
as reports have not yet been received In the Southern Shan 
States a party under Lieut Jackson, R E , has carried on survey 
operations in continuation of last year’s work from Fort Stedman 
to Pekon, in the Saga Valley, thence ¢z¢@ Maukme, and Moné to 
Maing-pan and the Salween River, where the Siamese mission 
under Mr Archer was met Returning to Moné, they carried 
the survey through Legya and Bansan to Mamng-ye In the 
Northern Shan States a sub-surveyor has carried our surveys 
from Thibaw to Namsan, and across the Myit nge or Namtu 
River to Themn1, on the Salween, and thence v:å Maing-yaw to 
Manse and Maing-ye, thus effecting a junction with Lieut. 
Jackson’s work Major Hobday himself has extended the 
triangulation from Kyan Nyat to Bhamo, of which the position 
1s thus determined, and a basis provided fo. the surveys m the 
direction of Mogaung It ıs hoped that the triangulation exe- 
cuted by this party will be connected during this season with 
that of the surveys in Lower Burma In addition to the work 
done by members of this department, many reconnaissances 
have been executed by regimental and other military officers 
bi the results given to Majo. Hobday for incorporation in his 
sheets 


WE are glad to notice that Signor Guido Cora’s Cosmos now 
appears more regularly and fiequently than formerly The 
1@st number contains a detailed account of recent Danish expe- 
ditions 1n Greenland, 


THE whole of the new number of the Deutsche Geographische 
Blatter 1s occupied with the narrative of J G Kohl’s American 
studies, the results of journeys made thirty years ago in North 
America 


THE principal paper in the new part of the Zeetschraft of the 
Berlin Geographical Society 1s an elaborate examination of Sir 
John Mandeville’s writings by Dr A Bovenschen, in which the 
author comes to conclusions decidedly unfavourable to Sir John’s 
trustworthiness Dr G Hellmann contributes an important paper 
on the rainfall of the Iberan peninsula In the Ver handlungen 
of the same Society we find papeis on the geography and 
ethnography of Southein Mesopotamia, by Dr B Montz, and 
on the Isthmus of Corinth, by Dr A Philippson 


IT may be useful to state that in No 1 of the thud series of 
the Bulletin of the Egyptian Geographical Society 1s a connected 
account in French, by Dr O Lenz, of his last journey across 
Africa 


THE June number of the Journal of the Royal Geographical 
Society contains the first part of Mr D W Freshfield’s paper 
on the Caucasus , it deals with Suanetia, and 1s illustiated with 
maps and diagrams The same numbei contains Mr Wood- 
ford’s paper cn his explorations in the Solomon Islands 


Two Swedish colonists, MM Valdau and Knutson, have 
recently don some interesting geographical work in the 
Cameroons territory M Valdau has explored the northern 
slopes of the range, wnich are very thickly peopled by the 
Bomboko tribe The main chain of the mountains does not 
eatend as far as 4° 30’ N lat, as the highest pomt attamed by 
the traveller, about 4° 28’ N lat, only measured 2850 feet. M. 
Knutson has explored the River Memeh, which, he ascertained, 
empties itself into the sea a little to the south of Rumb: The 
river 1s navigable for thirty miles, to the Duben falls, which are 
100 feet m height 


‘ 


Sune 7, 1888] 


NATURE 


137 





BIOLOGICAL NOTES 


FossIL Fis REMAINS FROM New ZEALAND —Mr Davis 
has iecently described a number of fish remains from the 
Tertiary and Cretaceo-Teitiary formations of New Zealand Tre 
memoir forms a part of the Transactions of the Royal Dublin 
Society, and ıs illustrated by seven well-executed plates of the 
fossils, Some short time ago Mr Davis received the remains of 
some fossi! Tertiary Elasmobranchs from Prof F W Hutton, from 
New Zealand, which formed the subject of a short communication 
to the Geological Society of London , but a much larger collection 
haying been in the meanwhile received, permission was granted 
for the withdiawal of the paper, and now, based on several addı- 
tional collections, we have the present memoir, which for the first 
time does justice to these interesting fossil forms by full deserip- 
tions and excellent figures The memoir opens with an account 
of the Tertiary formations of New Zealand, based on the results 
attained by the Geological Smyey under Sn James Hector, 
while notice 1s tahen also of the views of Prof Hutton and Sir 
J von Haast In addition to the 1emains of fish, some Sauran 
teeth, as well as those of a Squalodon, have been found Of 
the thirty-five species of fish described, no less than twenty- 
eight appear as new species , of these thirty-five, twenty-eight 
aie Sharks, four are Rays, two belong to the Chimeiids, and one 
to the Teleoster A new Species of toothed Whale, Syualudon 
serratus, 18 also described —(Transactions of the Royal Dublin 
Society, vol iv (ser 2), partı pp 1-50, plates ı -vu ) 


MAMMALS OF LIBFRIA —Dr F A Jentink continues his 
account of the recent zoological researches ın Libera, which 
have been carried on for the last seven or eight years by 
J’ Buttikofer, C F Sala, andF X Stampfl The amount of 
information collected by the first-named investigator 1s very 
great, and ments the high praise bestowed upon it by the 
Director of the Leyden Museum Of the ninety species of 
Mammals sent home, thirteen belong to the Monkeys, eleven to 
the Cainivores, thnty-three to the Rumiants, five to the 
Pachyderms, twenty-five to the Rodents, one Siremad, fom 
Insectivoies, seventeen to the Bats, and three to the Edentate. 
Among the more interesting species mentioned are the follow- 
ing Cercopithecus stampfi, n sp , from Pessy Country , Zer fone 
longiceps, Gray, Cephalophus doria, Ogilby, and Euryceros 
euryceros, Ogilby, Graphiurus nagiglasu, n sp , Clavighs 
crassicaudatus, n g etn sp , Crociduia buttikoferi,n sp, and 
C stampfu, n sp , Pachyura megalura, n sp, pomophor &s 
veldkampn, n sp , and Vesperuzo stampfi, n sp This num- 
ber also contains notes of 151 species of Birds, collected by J 
Buttikofer and F X Stampfi, during their last sojown in 
Liberia The last-named ıs still collecting on the Farmington 
River, a large confluent of the Junk —(‘‘ Notes from the Leyden 
Museum,” vol x Nos 1 and 2, January and April, 1888 ) 


ON NEw ENGLAND MEDUS & —In a list of certain Medusa, 
found by Mr J Walter Fewkes, off the coast of Maine and 
from Grand Manan, he redescribes and figures the interesting 
and beautiful Vaxomea cara, A Ag This Physophore, described 
some twenty-five years ago, though repeatedly 1efened to in 
text-books and geneial works on zoology, seems to have since 
escaped attention, but many specimens were found at Grand 
Manan It will be remembered that the form thought to be 
adult by A Agassiz, 1s not above six inches in length, but Mı 
Fewkes captmed specimens measuring, when extended, over 
four feet in length, and three feet when retracted , while many 
hundreds were seen of the size of the specimen he figures, which 
1s about stxteen inches long When floating in the water they 
were easily distinguished from the southern Physophore, Aga’ma 
elegans , the nectocalyces aie biserial, the specimen figured has 
thirteen pairs of well developed bells, and many of the adults 
had fifteen pans Among the most interesting and it would 
seem exceptional structures in this form are the organs referred 
to by A Agassizas the ‘third hind of polyps,” now called 
“‘hydrocysts” or ‘‘tasteis”, these hang from the polyp stem 
midway between the polypites, a single adult and many half- 
developed tasters occurring between each pair of polypites They 
are small, slender, flask-shaped bodies, the distal end is closed, 
and near the basal attachment there is a prominent red body of 
spherical shape, known as the “oil globule ” , each taster has als > 
a single long tentacle Contrary to what A Agassiz tho ight, 
the adult Nanomia has male and female bells on one and tne same 
colony , each female bell carries a single ovum, which, when 
they escaped, could be easily seen by the unassisted vion 


eee 


Plydiichthys mus ‘1s also described and figured as a new genus 
and species belonging to the Iydroida, it was found attached 
to the side of a small fish (Serzola sonata, Cuv ) which had been 
taken in the dip-net at a time when the sea was quiet The 
patch had at first all the appeaance of a Fungoidgrowth The 
fish and Hydroid parasite were kept alive for some time in an 
aquarium, and from tke latte: many thousands of Medu«ze were 
raised The Hydroid colony formed a cluster of reddish and 
orange-coloured bodies, the basal attachment 1s a flat thin 
plate with ramifying tubes, upon it are separate clusters of 
gonosomes and (?) hydranths Each gonosome 1s botryoidal , 
the free extremity of the gonosome is without tentacles, its nm 
1s entire, and ıt 1s destitute of Medusa buds It seems possible 
that no food ıs taken in by the gonosomes, but that the whole 
structure ıs dependent apon the tubes of the basal plate for its 
nutrition The filiform stiuctures (hydranths >) are elongated 
flask-shaped bodies of about uniform «ize, with termmal open- 
ings The Medusa ts closely related to Sarsia, and so fai shows 
the new Hydroid to be allied to the Tubularians, but there are 
not wanting certain features which hint at a kindred to the 
Siphonophores The rare and interesting Carnema oruata, 
Verrill, ıs redescribed, and for the first tıme figured With a 1e- 
mark of the autho, ‘‘that histological researches lose some of 
their value if not preceded by an accurate identification or specific 
description of the animal studied, if it be different from known 
species,” we heartily agree —(‘‘ Studies from the Newport Marine 
Laboratory,” Bull Mus Comp Anat Harvard College,vol xu 
No 7, February 1888 ) 





THE BILL FOR THE PROMOTION OF 
TECHNICAL INSTRUCTION 


THE following ıs the Bull for the promotion of technical 
instruction, Introduced by the Government — 


Be ıt enacted by the Queen’s most Excellent Majesty, by and 
with the advice and corsent of the Lord» Spyitua! and 1 emporal, 
and Commons, 1n this present Parlament assembled, and by the 
authouity of the same, as follows 

1 —(1) Any School Board in England may from time to time 
supply or aid the sup, ly of such manual or technical instruction, 
or both, as may be required for supplementing the instruction 
given in any public elementary school in its district, whether 
under its own management or not 

(2) Manual or technical instiuction shall not be suppled or 
aided under this sect on except for such scholars as— 

(a) are 1ecogmzed by the Education Department as in attend- 
ance at a public elementary school and receiving instruction in 
the obligatory or standard subjects prescribed by the minutes of 
the Education Department for the time being , and 

(6) (in the case of technical instiuction only) have obtained 
from the Education Depaitment certificates of having passed 
the examination in reading, wilting, and arithmetic, prescribed 
by the standard set forth in the schedule to ths Act, or an 
examination equivalent thereto 

(3) For the purpose of supplying or aiding the supply of 
manual or technicu instruction under this s-ction, a School 
Board shall have the same powers, but subject zo the same con- 
ditions, as ıt has for providing sufficient public school accommoda- 
tion for its distiict, subject to this restriction that the amount of 
the 1ate to be levied zn any one year for the additional purposes 
authorized by this section shall not exceed the sum of ove penny 
in the pound 

2 —(1) If a School Board aids the supply of manual or 
technical mstiuction :n any school or schools under its own man- 
agement, ıt shall, on the request of the manages of any other 
public elementary school in its distuict fulfilling lise conditions 
as to the supply of manual o: technical instiuction ın conformity 
with the requirements of the Department of Science and Art, 
and on proof of suf@cient demand for such instruction in that 
school, aid the supp'y of such instruction in that school in hke 
manner as 1t aids such supply in the school or schools under its 
own management, subject to such terms as may be agieed on or 
dete mined ın pursuance of this Act ° 

(2) If the managers of a public elementary school 1n the dis- 
trict of a School Beard object to the terms on which the School 
Board proposes to aid the supply of technical instiuction in that 
school, the Depaitment of Science and Aut shall, on the appli- 
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cation of those managers, determme whether the terms so 
proposed are reasonable 

3 —(1) Any local authority empowered to carry into execution 
the provisions of the Public Librai.es Acts with respect to the 
establishment and maintenance of public lbianes, public 
museums, schools for science, art galleries, and schools for aut, 
may from time to time supply or aid the supply of technical ın- 
struction by providing or aiding in the provision of teaches, 
apparatus, or buildings to such extent and on such terms as the 
authouty think expedient, and may exercise its powers under 
this section either with or without exercising any of 1ts powers 
under the Public Libraries Acts 

(2) Provided as follows — 

(a) In a district fo. which there 1s a School Boaid, the local 
authority shall not out of then own fands supply or aid the supply 
of technical instiuclion suitable for scholars receiving at a public 
elementary school instiuction in the obligatory or standard 
subjects prescribed by the minutes of the Education Department 
for the time being, except to the extent, if any, to which the 
authoiity was so supplying or aiding before the establishment of 
a School Board 

(4) In a district for which there 1s not a School Board, the 
managers of a public elementary school shall not receive aid 
under this section except for scholars fo. whom technical ın- 
struction may be supplied or aided by a School Board in a 
distiict for which there ıs a School Board 

(3) The amount of the rate to be levied in any one year 
under the Public Libiaies Acts as amended by this Act for the 
additional purposes authorized by this section shall not exceed 
the sum of oxe penny in the pound, and where the powers given 
by the Public Libraries Acts are exercised concurrently with 
the powers given by this section shall not exceed civefence in the 

ound 
á 4 —(1) The managers of any technical school in the distuct 
of a School Board o1 local authority may mke an anangement 
with the Board or authouty for transfering then school to that 
Board o1 authoity, and the Board or authority may assent to any 
such atrangement 

(2) The provisions of section twenty-three of the Elementary 
Education Act, 1870, with respect to anangements for the 
tuansfeis of schools, shall apply ın the case of arrangements for 
the transfers of schools in pursuance of this sector 

5 —Every minute of the Department of Science and Art with 
respect to the condition on which giants may be made foe technical 
instruction sha!l be laid on the table of both Houses of Parlia- 
ment within three weeks after ıt 1s made, 1f Parliament 1s then 
sitting, and if Parliament 1s not then sitting, within three weeks 
after the then next session of Parliament, and shall not come 
into operation until one month after being so laid 

6 —In this Act— 

The expression ‘‘technical instruction ” means instiuction m 
the principles of science and ait applicable to industries and 
in the application of special branches of science and art to 
specific industiies o1 employments It does not include teaching 
the practice of any trade or industiy o: employment, but, sub- 
ject as aforesaid, includes instiuction in the bianches of science 
and art with respect to which grants are for the time being 
made by the Depaitment of Science and Art, and any other 
form of instiuction which may for the time being be sanctioned 
by that Department by a minute laid before Parliament and 
made on the representation of a School Board or local authority 
that such a form of instiuction ıs required by the cucumstarces 
of its district 

The expression ‘‘technical school” means a school or 
department of a school which ıs giving technical instiuction 
to the satisfaction of the Depaitment of Science and Art 

The expression ‘manual instruct on” means instiuction in 
the use of tools and modelling in clay, wood, or othe: materal 

The expression ‘“‘the Education Department’ means the 
Lords of the Committee of Her Mayesty’s Privy Council on 
Education 

The expression ‘‘local authority” means the Council, Com- 
missioners, Board, or other persons or authority carrying into 
execiftion, or empowered to carry into execution, the Public 
Libtartes Acts 

The expression ‘‘Public Libiaries Acts” means the Public 
Libraries (England) Acts, 1855 to 1887, and the Public Libiaries 

‘{li@and) Acts, 1855 to 1884 
aries Act may be cited as the Technical Instruction Act, 
a 


3) 


SCHEDULE 
STANDARD 


Reading —To iead a passage from some standaid autho 

Writing —A short theme or letter on an easy subject, spelling, 
handwuitmg, ard composition to be considered An exercise 1n 
dictation may, at the discietion of the mspectoi, be submitted 
for composition 

Aj ithmette —Fiactions, vulgar and decimal, simple pio- 
poition, and simple interest 





AGRICULTURAL EDUCATION IN NORTHERN 
ITALY AND IN PRUSSIA 

N R COLNAGIII, Consul-General at Florence, m the course 
l of an elaborate Repoit on his district, 1efeis at some 
length to aguicultmal education in the province of Florence 
He desciibes especially the well-known ‘Academia der Geor 
goflh,” the Tuscan Society of Agriculture, the Comizi Agani, 
or Agiicultural Boards, the Stazioni Agrarie, and also refers to the 
vanous institutes and schools which have been established of 
late years in the province The ‘‘ Academia dei Georgofili” of 
Florence was founded ın 1753, and was the first Association of 
the kind formed ın Italy to promote the science of aguculture 
On the ioll of the Academy aie to be found the names of the 
most distinguished Italian agionorusts, and the long seues of its 
Transactions contains important papers on all points of interest 
connected with the agricultme of Tuscany 

The Royal Tuscan Society of Horticulture, which was estab- 


lished in 1854, now numbeis about 700 membeis Mauch useful 
work has been done by this body ın encouraging the improved 


' cultivation of fut, vegetables, floweis, and o.namental places 


and by the holding of annual shows in Florence 

Each district of the province has its Comizio Agiarto, the 
objects of which are to extend agi:cultmal skili and knowledge, 
or encomage improvements, and to form a centre fo. the 
diffusion of information The Comuzi offer prizes for impiove- 
ments 1n cultivation, hold Conferences on various subjects, and 
publish Bulletins contaimmg much useful information on prac- 
tical subjects These vodies aie supported by members’ subscrip- 
tions, and by giants fiom the Minister of Aguiculture and from 
the province Besides the annual shows held at Floience, there 
aie regional agriciltmal shows (Concois: Agrarn Regional), 
instituted by the Ministry of Agricultue and the Comizi Agrau, 
which are held at stated periods, and in which some five o1 sıx 
provinces are included These larger shows have been useful in 
bringing agricultuiists from various parts of the country together, 
showing the latest ımpıovements ın machinery, and ın displaying 
the vauous products of the different districts 

At the ‘‘ Stazione Agraua” of Florence, which 1s a bianch of 
the Technical Institute, and 1s unde: the direction of Piof 
Bechi, experiments are made on the culture and diseases of the 


, vine, the olive, and othe: plants, and analyses are made of soil, 


minerals, water, wines, &c Attached to the Stazione 1s an 
exper.mental farm six lectares in size, and also a Goveinment 
depot of agiicultural machinery 

Theie 1s also in Florerce a Bweau of Agricultural Entomo- 
logy, under Piof Tiagiom-Tozze tı, where gieat attention 1s 
paid to the Phylloxera This Bureau ıs in fact the centie of 
information foi the whole of Italy on entomological subjects 

For practical instiucion the piovince contains the Regio 
Istituto Forestale ‘Vallombrosa , the Regia Scuola di Pomo- 
logia e d’Oiticoltura (Florence}, and the Scaole Agiaie of 
Castaletti, near Signa, and of Scandicci, in the immediate 
neighbourhood of Florence The Forest Institute of Vallom- 
brosa, now unde: the Presidency of Piof Piccioli, who 1s 
assisted by eight professcis, was founded ın 1869, on the model 
of the forestiy schools of France, Germany, and Austria, to 
supply a sufficient numbei of trained officers fo. the Department 
of Woods and Forests Fiom 1869 till the present time, 159 
students have éntered the school, and of these 136 have 1eceived 
diplomas All of these have entered into the service of their 
native country, except one who was a Swiss The course of 
study lasts thiee yeais, during which time instruction is given in 
forestry and kindred sub ects, and in French and Geiman The 
limits of age at entrance are sisteen and twenty-two, and the 
annual charge for boaid, residence, and instruction ıs fixed at 
yoolue The State pays a portion of the cost of some of the 
students, and sometimes their respective piovinces do so 
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Attached to the Institute 1s a library of works on forestry, 
and also the iequisite collections and instruments, both 
chemical and scientific A nursery which contains nearly 
450,coo plants, and which can supply annually nearly 100,000 
plants of from three to five years old, 1s also annexed There 1s 
also a small fish-breeding establishment, in which about 10,000 
trout-fry ae annually hatched, and placed in the neighbouring 
streams 

The Royal School of Pomology and of Horticulture was 
established ın 1882, and ıs now under the duection of Prof 
Valvassou Its object ıs to tiain vegetable and fruit gardeners 
The course lasts thiee yeais, and is both theoretical and 
practical The age for the admission of pupils 19 from fourteen 
to seventeen, preference being given to the sons of the smaller 
farmers, and the chaiges ae 25 lire per month, besides 20 Ine 
for the purchase of gardening-tools, &c , and an entrance fee of 
I0 lre There are five professors, with a? censor and two 
gaideners, and at present the number of pupils 1s thirty-two 
For practical instruction the school possesses an orchard, and 
kitchen and flower gardens, 

The Agricultural Institute of Castalett: has been in existence 
since 1859, when ıt was founded by Commendatore Leopoldo 
Cattani-Cavalcantt It 1s now under the dnection of Signor 
Riccardi-Manell:1 One section of the school was placed on the 
footing of a Government technical institute dwing the life-time 
of the founder, but this has now been changed by the present 
Director, because the school has for its object, not the production 
of engineers and surveyors, but of factors or agents and head 
gardeners The course of instruction in this mstitution lasts for 
four years, and the age of admission 1s fiom eleven to fifteen 
Of late the charges have been incieased, and in consequence the 
numbei of students has fallen from seventy to fifty The 
entiance fee is now 50 lire, board, lodging, &c , 165 lire for 
the first and second years, and 189 lire for the thud and fowth 
years, and 8 lire in addition per month for washing The 
institution 1s not self-suppoi ting 

The Agnicultmal School of Scandicer was founded as recently 
as 1884 by Count Napoleone Passerini for charitable put poses, 
his own villa being given up to the work It was first only a 
day-school, but this yea boarders have been admitted, and 
there are now ten boarders and eight externs The object 
of the institution 1s to make good managers of imal estates 
The couse of study lasts for three years , the age’ of admission 
aie from fifteen to eighteen , the entrance fee 1s 10 Ine, boardgis 
paying in addition 36 lire pe: month, and 2 extra for washing 
Theie aie in all seven professors and masters There is an 
expe1imental farm of 100 hectares in extent attached to the 
school, and a good library, and zoological, mineral, and agrı- 
cultuial collections, a chemical laboratory, an apiary, and a 
pigeon-house A meteorological observatory of the second 
class, affiliated to the Cental Observatory at Rome, 19 also 
annexed ‘The diplomas awarded to the pupils at the close of 
then couse of study are counter-igned py a special delegate of 
the Government 

Accoiding to the Report iecently presented to the Ioreign 
Office by Sir E Malet on agiicultuial education in Prussia, the 
State annually gives £49,625 for aguicultural instiuction in that 
country, and £38,401 to the vetermary Colleges Out of the 
former giant are supported the two Agricultuial Colleges of Berlin 
and Poppelsdoif, the Pomological Institutes of Proskau and 
Geisenheim, aud a station near Wicsbaden for experiments in 
agricultural chemistry , and subsidies are given to various pro- 
vincial schools which aie supported by local Boards but mspected 
by the central executive of the province At the two Colleges 
the education 1s mainly scientific and theoretical, the ordinary 
couse consisting of two tems of six months each At the end 
of each teim the subjects of examination are the science of 
faiming and planting, farm management, physics and chemistiy, 
botany, zoology, animal physiology, mineialogy, and geology 
On passing these examinations the students aie entitled to 
diplomas of proficiency in agricultural science Those who wish 
to become land suveyors can proceed to a further couse of two 
terms of six months each, in which the instruction given 1s of a 
most advanced kind, embracing mathematics, trigonometrical 
surveying, levelling, engineering, forestiy, and plantation, the 
science of bieeding and reaiing cattle, dany farming, mechanics 
and agricultural machinery, besides a course of law bearing on 
questions with which land surveyors have to do According to 
the most iecent repoit, the Belin Agricultural College was 
attended by 98 students in the summer teim, 12 of whom pio- 


ceeded to the more advanced course, and in the winter term by 
155 students, 27 of whom went in for the higher course. 
Poppelsdoif College was attended by 76 in the summer term, 
of whom 45 went on to the higher course, and in the winter term 
by 87, of whom 57 <ttended the lager couse With regard to 
the lower-grade schools receiving help from the giant in aid of 
agricultural education, 16 are intermediate schools which get 
413,365 every year from the State The schoo? money varies 
from £3 5s to £I ros per term of si, months, ard the subjects 
taught in these institutions comprise chemistry, mineralogy, 
physics. zoology, veterinary science, and faim:ing There are 
also numerous local winter elementary schools which supplement 
by theoretical training the practical teaching wh ch the pupils 
have had in the fields ın spring and autumn £6648 ıs annually 
given to them 





UNIVERSITY AND EDUCATICNAL 
INTELLIGENCE 


CAMBRIDGE —An examination will be held at Cavendish 
College on Tuesday, July 24, and following days according to 
the results of which 2: 1s intended to award eight Scholaiships of 
430 a year, provided that candidates of sufficient merit present 
themselves Candidates must be under eighteen rears of ageon 
October 1, 1888, and may offer fo. examination one or more of 
the following subjects Classics, Mathematics, Natual Science, 
Modern Ianguages ‘The Scholars elected will be 1equied to 
come into 1esidence rt Cavendish College in October 1888, and 
commence study for a Tripos or the I:ngineering course 
Medical students may conveniently combine their medical wok 
with the couse for the Natural Science Tripos It ıs also 
intended to offer in June 1889 three Scholarships of £30 to be 
competed for by students of the College who will then have 
resided not longer than one year The College fee for board. 
lodging, and tuition, 1s £25 foi each of the three University 
terms, and £15 for residence (optional) 1m the I ong Vacation 
For farther information apply to the Bursar, Cavendish College, 
Cambridge 

In the paragraph last week about Prof Darwin’s lectures. 
(p 117), for “tun” read ‘sun ” 


SCIENTIFIC SERIALS 


Bulletin de la Soridté des Naturalistes de Moscow, 1887, No 4 
—On organic compounds im thar relaticns to haloid salts of 
aluminium, by G Gustafson (in German) In this second part 
the following conclusions aie arved at The organic com- 
pounds undergo desp modifications ın presence of the above 
salts The reactions of addition aie the chief ones, but the most 
Interesting aie those undergone by the aiomatic hydiocarbons 
under the influcnce of chloride and bromide of aluminium , 
although most unsatle, and therefore somet nes viewed as 
mere molecular compounds, they show a deep medification of 
the hydrocarbons from which they issue ‘They explain also the 
rêl of salts m organisms —On the regeneration of lost organs in 
spideis, by V Wagner (in French) This ıs the iesult of a 
double simultaneous process , the atiophy of the .1ssues belong- 
ing to the Jost member, and the growth of the new one in the 
atrophied remnants of the old member Both processes aie 
described and illustrated —Short notes on sume (eighteen) 
Russan species of the genus Blaps, by E Ballon (in German) 
—On two new Branchiopods irom the Tiarscaspian region 
(Afus haeckeli, n so, and A? lemia asiatica, n sp), by Dr A 
Walter —F numeration of the vascular plants of the Caucasus, by 
M Smirnow (continacd) ‘Lhe Ranunculaceg are described , they 
contain ninety-eight »pecies, belonging to seventeen genera, and 
out of them thirty-seven belong to the genis Ranunculus, 
and thirteen to that of Delphinium The Alyosurus, Garidella, 
Caltha, and Actea number only one species each The total 
number of Caucasian Phaneiogams, according to Ledebour’s 
“ Flora Rossica,” 1s 2965 , now it must be estimated at about 4000 
species Out of the ninety-eight species of Ranunculacete de- 
scribed, forty belong exclusively to the flora of the East, while 
fifty two are met with in South Russia, thirty in the Cumea, thuty- 
thiee in the Alta, twenty-four around Lake Ba hal, and only 
twenty-one in the Urals, and eighteen ın North Russia Wery 
interesting 1emazks follow as to the distuibution of the Ranun- 
culaceze in separate pats of the Caucasus 
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1888, No 1—Some remarks on the consequences of the 
earthquake of February 1887 m the Riviera, by H Traut- 
schold —The chief noxious insects on tobacco in Bessarabia, an 
elaborate research by Prof K. Lmdeman (Both papeis in 
German )—Count Alexis Razumovsky, first President of the 
Society, by Dr Benzengre (in French) —List of plants of Tambof, 
by D Litvinoff (continued) —On the hairs called auditive of the 
spiders, by W Wagner (Gehor-Organe of Dahl) They belong 
to diferent types, and none of them can be recognized as per- 
forming the auditive function , they seem merely to be tactile 
organs of a higher structure —Studies on the paleontological 
history of the Ungulate, by Mane Pavloff (second memoir) 
After having discussed the genealogy of the horse as viewed 
by V Kovalevsky, Messrs Marsh, Cope, Lydekker, Branco, 
and Schlosser, and discussed the 11ch material which Mrs Pavloff 
was in possession of, the writer arrives at the following scheme 
The eldest ancestors of the horse, Phenacodus, are found in the 
Eocene of North America, ın Europe they are represented by 
the Hy: acother1um leporinum, which, together with the Pachyno- 
lophus and Anchilophus, mbabited both continents In the 
Miocene we find the Axchitherzum, m America first, and later 
on in Europe, ıt was transformed m America into the Proto- 
Juppus of the Mio-Plocene This last gave mse to the 
Fipprdium and Equus, which largely developed during the 
Pliocene period in America (Æ parvulus), Asia (Æ nomadicus), 
Europe and Africa, where the Æ stenonzs was the ancestor of 
the Post-Phocene Æguus caballus. In how far our present horse 
originates from this later will be discussed next Two plates 
illustrate the paper, wiitten ın French 


Tie Aemous of the Odessa Society of Naturalists (vols x.» 
and xu ) contain the usual quantity of elaborate work, especially 
in anatomy and physiology The papers on the embryogeny of 
the fresh-water lobster, by M Morin, on the embryogeny of the 
Caucasian scorpion Androctonus ornatus, by MM A Kovalevsky 
and Shulghin , on the development of the Uospora mu abilis, by 
M Woltke, on the embryology of the Alysis chameleo, by M 
Nusbaum , and on the morphology of the Haplots ichum 1 oseum, 
‘by M Khmuelevsky, are elaborate articles profusely illustrated 
by excellent plates —M Krasilschik’s researches on the stiuc- 
ture and life of the Ce cobodo lacinregerens—a new genus of the 
Flagellate—are most interesting, showing how this microscopic 
organism preys on Bacteria and digests them, and how com- 
plicated is its organization altogether —The same agthor con- 
tributes an interesting paper on the parasite Fungi of insects, and 
M Khawkın has an article on the buccal apparatus of the Zuglene 
and Astasv@, as also on the laws of heredity m the case of uni- 
cellular orgamsms, and Dr Kultchitsky studies the inte-tinal 
canals of several fishes —Geology and mineralogy are 1epiesented 
by R Prendel’s article on the Wiluite, fiom which it appears 
that the ciystals of this interesting mineral have a double com- 
position—those parts of ıt which penetrate into the depth of the 
crystal as cones set upon the surfaces of the pyramids differing 
both by their density and refractive power from the parts which 
are built upon the faces of the piisms, thiee papers by Prof 
Sintsoff on the water-bearing deposits of Kishineff, the Steppe 
deposits on the left bank of the Lowe: Volga, and the Pliocene 
of South Russia , and on the crystalline rocks of Crimea, by M 
Prendel —Prof Klossoysky contributes a paper on the oscilla 
tions of temperature and dersity of the water of the Black Sea in 
the neighbourhoods of Odessa, andMrs Maiy Balashoff has an 
article on the influence of small ponds and of limited supplies 
of water on the development of Plano: ds —Chemustry 1s repre- 
sented by one paper, on the laws of dissolution of salts, by 
R Umoff 





SOCIETIES AND ACADEMIES. 
LONDON 


Royal Society, Apul 26 —‘*On the Occurence of Alu- 
minium ım Certain Vascular Cryptogams ” By A H Church, 
MA,FCS Communicated by Dı J H Gilbert, F R S 

Most of the older and more complete analyses of plant-ashes 
disclosed the presence of sensible quantities of alumina But of 
late yeais this substance has been regarded as accidental, and 
has been excluded fiom ash-constituents with the single exception 
of Gertain species of Lycopodium Since 1851 several analysts 
have proved the presence of Igige quantities of alumina 
ın the ashes of these plants The autho: has confirmed and 


| extended their results, and has shown that the allied genus 
Selaginella does not absorb alumına He found, however, two 
species of Lycopodium —namely, L Phlegmariaand L bulardiere 
—from which this constituent 1s absent The anomaly was ex- 
plained by the epiphytic natme of these plants, which have no 
dnect access to the soll The author has further examined 
certain species belonging to genera nearly related to Lycopodeunt, ` 
such as Equisetum, Ophioglossum, Saluma, Ma selea, and 
Psilotum, n all cases with negative results But he has found 
20 per cent of alummain the ash of a New Zealand tree-fein, 
and has also discovered abundance of this substance in Cyathea 
medullaris and Alsophila australis, and more than mere traces 
in Dighsonta squarrosa The last pait of the paper 1s occupied 
with some considerations having reference to the connection 
between elementary plant-food and the periodic law 


May 17 —‘‘On the Electromotive Properties of the Leaf of 
Dionega m the Excited and Unexcited States” No II. By 
J Bumdon-Sanderson, MA, MD, FRS, Professor of 
Physiology in the University of Oxford 

The author has continued his experimental inquiries, of which 
the results were communicated to the Royal Society under the 
same title in 1881 In the mtroduction to the pape: he gives 
a summary of his previous observatigns, which led to the con- 
clusion that the property by virtue of which the excitable 
structures of the leaf 1espond to stimulation, 1s of the same 
nature witn that possessed by the similarly-endowed stiuctuies 
ofanimals He then proceeds to state that the main purpose of 
his subsequent investigations has been to determine the 1elation 
between two sets of phenomena which might, ın accordance with 
the language commonly used in animal physiology, be termed. 
respectively those of the ‘‘1esting curent” and of the ‘‘action 
cunent” of the leaf, ze between the electrical properties 
possessed by the leaf when stimulated, and those which it 
displays when at rest. Assuming the excitatory 1esponse in the 
leaf to be of the same natute as the excitatory varialion or 
“action carent” im muscle and neive, the question has to be 
answeied, whether in the leaf the response is a sudden diminu- 
tion of a previously existing electromotive action (according to 
the pre-existence theory of du Bois Reymond), or the setting up 
at the moment of stimulation of a new electromotive action—in 
short, whethe: and in how far the two sets of phenomena are 
inter-dependént or the contiary 

eAn observation recorded m his former paper suggested proper 
methods It had been shown that by passing a weak voltaic 
cuuent though the leaf for a shoit penod in a particular 
direction, its electiomotive properties could be permanently 
modified without loss of its excatabılıty If ıt could be shown 
that the induence of this modification extended to both orders of 
phenomena, those of rest and excitation, and that both underwent 
corresponding changes of character under similar conditions, this 
would go far to prove that an essential relation existed between 
them 

Acting on this suggestion, the author has had recourse to 
modes of experiment similar to those which have been employed 
during the last few years ın the investigation of the newly-discovered 
“secondary electromctive” phenomena of muscle and nerve (see 
“ Oxford Biological Memoirs,” vol 1 pat 2). The details of 
these expetiments, made in 1885, are given in the first thiee 
sections of the paper They ielate to (1) the more immediate 
effect of the current as seen in the records of successive galvano- 
metric observations made at 1egular mtervals, (2) the more 
permanent influence of the curent on the electromotive properties 
of the uneacited leaf, and on its electrical 1esistance , and (3) the 
concomitart modification of its behaviom when stimulated 

The general result of these expeiiments 1s to show that the two 
orders of phenomena, the excitatory and those which relate to the 
resting state, are so linked together that every change in the state 
of the leaf when,at rest conditionates a corresponding change 1n 
the way in which it reacts to stimulation—the correspondence 
consisting m this, that the direction of the response 1s opposed to 
that of the previous difference of potential between the opposite 
suifaces, so that as the latter changes from ascending to descend- 
ing, the former changes from descending to ascending 

The author considers that this can only be understood to mean 
that the constantly operative electiomotive forces which find their 
expression in the persistent difference of potential between the 
opposite surfaces, and those more transitory ones which are called 
into momentary existence by touchmg the sensitive filaments ot 
by othe: modes of stimulation, have the same seat, and that the 
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opposition between them 1s ın accordance with a principle 
applicable ın common to the excitable structures of plants and 
animals, viz that the property which renders a structure capable 
of unde going excitatory change 1s expressed by relative positinty, 
the condition of discharge by relative negativity 
The fourth section of the paper ıs devoted to an investigation 
.made in 1887, of the events of the first second after excitation, 
made with the aid of a pendulum-rheotome specially adapted for 
the purpose The fifth contains the description of the records 
obtained by photographing the electrical phenomena of the 
excitatory reaction, as observed with the aid of the capillary 
electrometer, on rapidly-moving plates Both of these series of 
observations serve to confirm and complete the results obtained 
by other methods The photographs were exhibited 


Physical Society, May 12 —Prof Remold, F RS, Pre- 
sident, in the chair —The following papers were read — 
Note on the condition of self-excitation in a dynamo machine, 
by Prof S P Thompson It is a well-known fact that a series 
dynamo running ata given speed will not excite itself unless 
the resistance 1s less than a ceitain value, depending on the speed 
and construction of the machine, and if the resistance 1s slightly 
less than this critical value the excitation will not be such as to 
saturate the magnets According to the primitive statement of 
the action of self-exciting dynamos on the ‘‘ compound interest 
law,” a dynamo should excite itself to saturation at any finite speed 
providing the resistance ıs not infinite An explanation of the 
observed facts is given in the paper, without any assumption as 
to the curve of magnetization If E = E M.F of the machine, 
n = speed, C = number of wires on outside of armature, 
N = numbe: of magnetic lines, 2 = current, S = number of 
turns on magnet, ZR and Zp the sums of the electric and mag- 
netic resistances respectively, then E = xCN,z = xCN/3R, and 
N = 47Sy2p Fiom these it is easily seen that 4mzCS = 
Zp ÆR, (A) ,2e for adynamo running at constant speed the 
product of the magnetic and electric resistances 19 constant, 
and the dynamo will not eacite itself 1f ZR is greater than 
4nnCS/Zp Similarly fora given value of ZR, excitation 1s ım- 
possible ıf 72 ıs less than 3p SR/4rCS For a value of SR less 
than the critical value the excitation increases until the mag- 
netic 1esistance 1s incieased so that equation (A) 1s satisfied 
The corresponding formula for shunt machines 1s 4mzCZ = 


Bp (atts) + tats} , Where Z = number of shunt turns , 7, 
P k § 


7s, and R, the resistances of aimature, shunt, and external circeuts 
respectively In the discussion which followed, Mi Kapp de- 
sctbed a method used in testing dynamos, for determining 
the minimum speed at which dynamos will excite themselves, 
and from thence dete1mining the magnetic resistance of the air 
gap _ In all cases experiment showed this to be less than the 
calculated resistance, generally in the proportion of 1500 to 
1860, the difference being greater in low-tension machines 

Prof Ayrton pointed out that permanent magnetism was not 
taken into account, and that the apparent resistance due to self- 
induction, and between the biushes and commutator were con- 
siderable for small currents Lord Rayleigh and Sir W Thomson 
had shown critical speeds for given resistances to exist in 
Faraday’s disk dynamo. He (Lord Rayleigh) did not approve 
of the term ‘‘ magnetic 1esistance,” and thought ‘‘ reluctance,” 
as recently suggested by Mr Heaviside, would be preferable — 
Note on the conditions of self-regulation in a constant potential 
dynamo machine, by the same author, In ‘‘ Dynamo-Electric 

4s 

ta t+ Tm 
1atio of the numbei of turns in the shunt and sees windings of 
a compound dynamo This 1s on the assumption that there is 
no saturation within the working limits As this assumption 1s 
not legitimate, a correcting factor ıs necessary The factor is 
shown to be the ratio of the average peimeability over the 
whole woking range to the permeability corresponding with 
no external cunent The formula ıs transformed so as to be 
expressed ın teims of the ‘‘ satural’’ data of the‘machine, which, 
as shown in a previous paper, can be calculated from its details 

—On magnetic lag, and the work lost due to magnetic lag in 
alternating current transformers, by Mr ‘Thomas H Blakesley 

The method adopted to detect the lag is to place dynamometeis 
in both circuits, and one with a coil ın each Then, on the sup 

position that the E M F of the secondary circuit is entirely due 
to the changing magnetism of the core, the author proves tnat 


Machinery” a formula 2 = 1s given as expressing the 


NATURE 


14! 





the tangent of the magnetic lag angle must be equal to 


m 
— Caz- Ba, 
n 





=, where # and z aie the number of 
Ue 

on a 
Pr (ABa,a, — C?a?) 


turns in the primary and secondary coils respectively , A, B, C, 
the constants of the cynamometeis , and a, a», a3, their angular 


reading Ais such that Aa, L? where I, 1s the maximum 
2 


value of the primary current A table of actual results 1s given, 
where the magnetic lag is about 54° The whole powe: given 


out by the machine takes the form 7,Aa, + 7.” Cda where 14 
n 


and 7, are the resistances of the primary and secondary 
circuits, while the power lost ın hysteresis 1s expressed by 


19 ie Caz- Ba, ) The lag 1s attribuzed to an induced magnetic 
n 


stress called into being by the ıncıeasıng or decreasing magnetism 
itself, and always opposing ıt as motion ın a medium induces 
an opposing force of friction By supposing such an induced 
magnetic stress in quadrature (as Mr Blakesley expresses 3t) 
with the magnetism, and of such a value as when compounded 
with the stresses due to the currents shall bring the resultant 
into quadrature with the secondary current, the effective mag- 
netic stress 1s obtained This involves a new idea called 
magnetic self-induction with its coefficient The whole problem 
ıs treated by the geometrical method, which the author has 
applied to several other problems in alternating currents Mr 
Kapp, Profs Thompson, Peny, and Ayrton, and Lord Rayleigh 
took part in discussing the paper —On a simple apparatus for 
the measurement of the coefficient of expansion by heat, by 
Prof W E Ayrton, F RS, and Prof J Perry, FRS The 
apparatus consists of a metal tube, within which the wire or 
rod whose coefficient 1s to be determmed 1s placed One end 
of the wne is rigidly attached to one end of the tube, and the 
other end connected to an Ayrton and Peyry magnifying spring, 
a pointer attached to which indicates the change of length due 
to alteration of temperature Steam or water may be passed 
through the tube, the temperature of the wire bemg shown on a 
thermometer The arrangement ıs very sensitive, and with a 
pointer about 20 cm long, the motion ıs magnified about 
1000 times —A magnifying spring attached to an aneroid was 
also shown, and ats great sensitility demonstrated A com- 
bination of a spring of laige diameter and pitch with one of 
small diameter and pitch was exhibited By such a combination 
small rotations can be immensely maznified The great features 
of the patent spring as a magnifier are the entire absence of 
friction and back lash, and the large range of proportionality. 


Chemical Society, May 17 —Mr W Crookes, FRS, in 
the chair —The following papers were read — Researches on the 
constitution of azo- and diazo-derivat:ves , (1v ) diazo-amido com- 
pounds, by Piof Meldola, F RS, and Mr F W Streatfield — 
The colour of some carbon compounds, by Prof Carnelly, and 
Mr J Alexander An investigation of a number of metallic 
derivatives of ortho- and para-nitrophenol has given the following 
results (I) ın all cases without eaception the colour passes 
towards the red end of the spectrum as the temperature rises , 
(2) the colour of the ortho-derivative 1s nearer the red end than 
that of the corresponding para-compound , (3) a comparison of 
the nitrophenates of the metals belonging to the same sub-group 
shows that the colour passes towards the red end as the atomic 
weight of the metal incieases , (4) when the same salt occus 
in both the anhydrous and the hydrated state, the colour passes 
towards the red end as the quantity of water of crystallization 
diminishes , (5) as regards the salts investigated, the para- 
compound always tahes up a large. quantity of water of 
crystallization than the corresponding ortho-compound In the 
course of the discussion which followed the reading of the paper, 
Prof Armstrong, I R S , remarked that the facts advanced were 
far too few to justify the very general conclusions arrived at by 
the authors , all wno had worked w.th the nitrophenols were well 
aware that the colour changed on heating in the manner 
desciibed , and there was no novelty m the statement that the 
para-nitiophenols ciystallized with the larger proportion of water 
Refeiiing to the authors’ fourth deduction, he quoted calcium 
parachloiodiorthonitiophenate as an exception, since this com- 
pound can be obtamed either in yellow anhyarous crystals,°o1 1n 
deep-orange hydrated crystals —The identity of natmal and 
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artificial salicylic acid, by Prof Hartley, F RS Spectroscopic 
examination of the two compounds establishes their identity — 
Reseaiches on the ielation between the molecular structme of 
carbon compounds and then absorption spectra (part vin ), by the 
same —A. definition of the term atomic weight and its reference 
to the periodic law, by the same The author ıs of opmion that 
the fact that the atomic weights aie 1eal measures of the quantity 
of matter in the atoms of the elements 1s often overlooked, and 
advocates the adoption of the definition The atomic weight of 
an element 1s the 1atio of the mass of its atom to the mass of an 
atom of hydrogen The periodic law then admits of being stated 
thus The properties of the atoms are a periodic function of 
their masses 


Geological Society, May 23 —Dr W T Blanford, FRS, 
President, in the chau —The following communications were 
read —On the spheioid-bearing gianite of Mullaghderg, Co 
Donegal, by Dr Fiederick H Hatch Communicated with the 
permission of the Durectoi-General of the Geological Survey 
This pape: deals with a remarkable variety of gianite which 
may be compared with the well-known orbicular diorite o1 
Napoleonite of Corsica According to Mr R Kilroe, of 
the Geological Survey of Ireland, who first discovered this 
interesting 1ock, the concietionary balls occur ın close juxta- 
position in a mass of granite of 5 o1 6 cubic yards in sıze Taney 
‘have not been found in any other portion of the granite area 
The author gave a detailed description of the micioscopic struc- 
ture of the normal gianite He also desciibed the spheroidal 
bodies, and gave a synopsis of the literatuie conceining the 
occurrence of similai concietionaty bodies in granite The 
conclusion ariived at was, that concietionary bodies occurring in 
granite may, accoiding to the mode of arrangement of then 
constituents, be divided into thiee classes, viz (1) the 
conc etronary patches of Phillips, (2) the granospherites of 
Vogelsang , (3) the Jdelonospherttes of Vogelsang The 
spheroids from Mullaghderg belong to the last-mentioned class 
‘They must be regarded as concietions formed, during the con- 
solidation of the granite magma, by a piocess of zonal and 
radial crystallization mound an eailier-formed nucleus Re- 
maiks on this paper were offered by Mı Rutley, Prof Bonney, 
Di Hicks, and Prof Judd —On the skeleton of a Sawoptery- 
gian fiom the Oxford Clay near Bedford, by R Lydekker —On 
the Eozotc and Paleozoic rocks of the Atlantic coast of Canada 
ın compauison with those of Westein Europe and the interior of 
Ameca, by Sir J W Dawson, F RS. The author rgferied to 
the fact that since 1845 he had contributed to the Proceedings of 
the Geological Society a number of papers on the geology of 
the eastern mar.time provinces of Canada, and it seemed useful 
to sum up the geology of the olde: formations and make such 
corrections and comparisons as seemed wananted by the new 
facts obtained by himself, and by other obseiveis of whom men- 
tion is made in the papet, With reference to the Lauientian, 
he maintained its claim to be 1egarded as a regulaily stratified 
system probably divisible into two or thee series, and character- 
azed 1n its middle o1 upper portion by the accumulation of oiganic 
limestone, cai bonaceous beds, and 1ron-ores on a vast scale He 
also mentioned the almost universal prevalence in the northern 
hemisphere of the great plications of the crust which ter:mmated 
this period, and which necessarily separate 1t from all succeeding 
deposits He next detailed its special development on the coast 
of the Atlantic, and the similarity of this with that found in Great 
Britain and elsewhere in the west of Europe The Hmonian 
he defined as a httoral series of deposits skirting the shoies of 
the old Laurentian uplifts, and 1eferred to some rocks which may 
be regaided as more oceanic equivalents Its characters tn 
Newfoundland, Cape Breton, and New Brunswick were 1efened 
to, and compaied with the Pebidian, &c, m England The 
questions as to an upper member of the Huronian or an inter- 
mediate series, the Basal Cambrian of Matthew in New Bruns- 
wick, were discussed The very complete series of Cambian 
rocks now recognized on the coast-region of Canada was noticed, 
ın connection with its equivalency in details to the Cambrian of 
Britain and of Scandinavia, and the peculiar geographical con- 
ditions ımplied in the absence of the Lowe: Cambrian over a 
large agea of interior America In the Ordovician age a marginal 
and a submarginal area existed on the east coast of Ameca 
The former 1s represented Jaigely by bedded igneous rocks, the 
latter by the remaikable series named by Logan the Quebec 
Group, which was noticed in detail in connection with its 
equivalents further west, and also in Europe The Silurian, 
Devonian, and Carboniferous were then treated of, and detailed 
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evidence shown as to their conformity to the types of Western 
Ewope rathei than to those of America In conclusion, 1t was 
pointed out that thoigh the gieat systems of formations can be 
recognized thioughout the northern hemisphere, their divisions 
must differ m the maritime and inland iegions, and that hard and 
fast Imes should not be drawn at the confines of systems, nor 
widely different formations of the same age reduced to an 
arbitrary uniformity of classification not sanctioned by Nature 
It was also inferted that the evidence pointed to a permanent con- 
tinuance of the Atlantic basin, though with gieat changes of its 
boundanies, and to a remarkable parallelism of the formations 
deposited on ifs eastein and western sides The Piesident, 
whilst 1ecognizing the importance of the paper, doubted whether 
the question of correlation of the Pre-Cambuian 1ocks on either’ 
side of the Atlantic was ripe for discussion Di Hicks agreed 
with most of the conclusions of the author, including the correla- 
tion of the Hmonian with the Pebidian Some observations on 
the pape: were also made by Dr Scott, Dı Hinde, and Mi 
Marı —On a hornblende-biotite rock fiom Dusky Sound, New 
Zealand, by Captain F W Hutton 


Zoological Society, May 15 —Dr A Gunther, FRS, 
Vice-President, ın the chan —The Secietary read a report on 
the additions that had been made to the Society’s Menagerie 
during the month of April 1888, and called special attention 
to two Rock-hopper Penguins from th® Auckland Islands, pre- 
sented by Capt Sutcliff, RM SS Aorangi, on April 19, also 
to two Indian Hill-Foxes, and to a fine example of the Spotted 
Hawk-Eagle (Specactus nipalensis), presented by Colonel Alex 
A A Kinloch, and i1eceived on April 20 —A communication 
was read from Mi Geoige A Tieadwell, containing an 
account of a fatal case of poisoning fiom the bite of the Gila 
Monster (Heloder ma suspectum) —Mr Boulenger exhibited the* 
type specimen of a singular new genus of Snakes (Azemzops fee) 
1ecently discovered by M Fea, of the Museo Civico of Genoa, 
in the Kakhim Hills, Upper Burma Mı Boulengei proposed 
to refer this genus provisionally to the family Elapide -—The 
Secretary read a letter addiessed to him by Mı E C Cotes, 
Entomological Depaitment, Indian Museum, Calcutta, 1especting 
the insect-pests of India, and requesting the assistance of entomo- 
logists ın working out the species to which they belong —M1ı 
II Seebohm exhibited and made iemaiks on a seres of speci- 
mens of Pheasants from Mongolia, Tibet, and China, including 
examples of the two species discovered by Colonel Pıjevalskı, 
Phasianus strauchi and P vlangali —Piof F Jeffiey Bell 
exhfbited and made remarks on three specimens of a laige 
Pennatuhd (Fumculna quadrangularis) obtamed by Mr John 
Munay on the west coast of Scotland They showed very 
clearly the differences between examples of this species of difte:- 
ent ages —Mr R Bowdler Sharpe gave an account of a thud 
collection of buds made by Mr L Whay in the main 1ange of 
mountains of the Malay Peninsula, Perak The present paper 
contained desciiptions of ten species new to science, amongst 
which was a new er icrocotus, proposed to be called P avay: — 
Prof F Jeffiey Bell 1ead the desctiptions of four new species of 
Ophiuroids from various localities —Mı F E Beddard read a 
pape: contuming remarks on certain points im the visceral 
anatomy of Baleniceps rex bearing upon its affinities, which he 
considered to be with the Ardeidze rather than with the Cicont- 
ide Mi G B Sowerby gave the description of a gigantic 
new species of Mollisk of the genus Asfergel/um from Japan, 
which he proposed to name 4 giganteum. 


Institution of Civil Engineers, May 29 —Annual 
General Meeting —Mr George B Bruce, President, in the 
chair —After the reading of the Report, heaity votes of 
thanks were passed to the President, to the Vice-Piesidents, 
and other members of the Council, to the Auditors, to the 
Secretaries and staff, and to the Scrutineeis —The ballot for the 
Council resulted ın the election of Mi G B Buuce, as President , 
of Sir John Coodg, Mr G Berkley, Mi H Hayter, and Mı 
A Giles, M P , as Vice-Presidents , and of Mr W Anderson, 
Mr B Bake, Mi J W Bary, Sir Henry Bessemer, F RS, 
Mr E A Cowper, Sır James N Douglass, FRS, Su 
Douglas Fox, Mr C Hawksley, Mr J Manseigh, Mr W H 
Pieece, FRS, Sir Robert Rawlinson, KCB, Sr E J 
Reed, KCB, FRS, MP, M: W_ Shelford, Mi F C. 
Stuleman, and Sir William Thomson, F RS, as other mem- 
bers of the Council —The Council has made the following 
awaids to the authors of some of the papers 1ead and discussed 
at the ordimary meetings duiing the past session or punted in 


Zune 7, 1888} 


NATURE 


143 





the minutes of proceedings without being discussed, as well as 
for papers read at the supplemental meetings of students —For 
papers 1ead and discussed at the ordinary meetings a Telford 
Medal and a Telford Piemmm to Robert Abbott Hadfield, for 
“ Manganese in its Application to Metallugy,” and ‘‘Some 
Newly-discoy ered Propeities of Iron and Manganese” , a Watt 
Medal and a Telford Premium to Peter Wiliam Willans, for 
“ Ikconomy-Tutals of a Non condensing Steam-Engine, Simple, 
Compound, and Triple”, a Telford Medal and a Telford Pre- 
mium to Dı Edward Hopkinson, for ‘‘ Electrical Tramways— 
the Bessbiook and Newry Tiamway”, a Watt Medal and a 
Telford Premium to Edwaid Bayzand Kllungton, for “The 
Distitbution of Hydraulic Powe in I ondon ” , a Telford Medal 
and a Telford Piemium to Josiah Pierce, Jun, for ‘‘ The 
Economic Use of the Plane-Table in Topographical Suiveying” , 
a Geoige Stephenson Medal and a Telford Premium to Sir 
Bradford Leshe, K CIE, for ‘ The Erection of the ‘Jubilee’ 
Budge, cairying the Last Indian Railway acioss the River 
Hooghly at Hooghly” , and the Manby Premium to the late 
Hamilton Goodall, for “Ihe Use and Testing of Open-hearth 
Steel for Boiler-making ” For papers punted in the Proceed- 
ings without being discussed a Watt Medal and a Telford 
Premium to Prof Victor Auguste Ernest Dwelshauvers-Dery, 
for “ A New Method of Investigation applied to the Action of | 
Steam-Engine Governors g, and Telford Premiums to Willam | 
Mann Thompson, for ‘‘ Improved Systems of Chaining for Land | 
and Engineering Surveys”, to James Wilham Wyatt, for | 
“Sizing Paper with Rosin ’, and to Dugald Diummond, for 
“The Heating of Carriages by Exhaust Steam on the Cale- 
doman Railway ” For papers read at the supplemental meetings 
of students the following Miller Prizes have becn given to 
Dayid Sing Capper, fo. “The Speed-Tiiis of the latest 
addition to the Admiral Class of British War-Vessels’’, to 
Lawrence Gibbs, fo. ‘‘ Pumping-Machineiy in the Fenland and 
by the Thentside’’, to Harold Medway Martin, for “ Arched 
Ribs and Voussoir Arches ” , to John Henry Parkin, for ‘‘ River- 
Gauging at the Vy:inwy Reservoir”, to Alfied Chatterton, for 
‘The Prevention and Extinction of Fires”, to John Holliday, 
for ‘Boiler Expermments and Fuel-Economy”, to Athur | 
Wharton Metcalfe, for ‘‘ The Classification of Continous Rall- 
way-Biakes” , to Robert Jarratt Money, fo. ‘‘ Railway En- | 
gineering in Butish North Ameca ” 


] 

Victoria Institute, June 4 —The annual gencial meciing l! 
was held at the house of the Society of Arts The President, 
Prof G G Stokes, PRS,MP,tookthechan The twenty 
second Annual Report was read by Captain Fiank Petne, the 
Honorary Secretary, and Su Momer-Williams delivered an 
address on mystical Buddhism A vote of thanks was accorded 
to the President 


| 
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Academy of Sciences, May 28 —M Janssen, President, in 
the chan —New theory of equatorials (continued), by MM 
Loewy and Puiseux In onder to venfy the already cxplained 
theory, the authors heie compare the values of the constants | 
obtained by physical processes with those resulting from the 
astronomical methods based on tLe obseivation of tiansits or on 
the apparent vanations of the ight ascensions or declinations 
They conclude with some general remarks on the employment 
of the equatorial covdé-—On the measwement of low tempeia- 
tues, by MM L Cailletet and  Colaideau The researches 
here described have been undeitaken foi the purpose of obviat- 
ing the difficulties hitherto felt in employing hydiogen the:mo- 
meters for the measurement of low temperatures — Researches 
on ruthemum, by MM H Debiay and A Joly These studies 
are occupied chiefly with the ruthcniates of potassa and silver, 
and the heptarutheniates of potassa and soda The authors find 
that, although there exists an evident analogy in the composition 
and reactions of the rutheniate and heptaiuthentate of potassa on 
the one hand, and the manganate and permanganate of potassa 
on the other, no ielation of isomorphism hds been detected 
between the salts of the acids of iuthenium and those of man- 
ganese The rutheniate of potassa is hydrated, tvhile the man- 
ganate, like the sulphate, 1s anhydrous —On the monthly chars | 
of the North Atlantic currents, by M Simart Continuing the 
work of Commander Brault, the author has prepared two series 
of charts (diagrams and results) tased on 60,400 observations 
obtained from the records of the French Admuralty and various 
othe: sources The charts of iesults give the curients most 
likely to be met with from month to month all the year round, 
while the diagiams indicate the currents that may possibly be 











met, especially near the coasts, where they present the gieatest 
dangers to seafarers —Ounigin of the aurora borealis, by M Jean 
Luvin This phenomenon ıs regarded as analogoas to the dıs- 
charge of electricity in thunderstorms, the only difference con- 
sisting 1n then different degiees of tensity Both aie attubuted 
to the friction of particles of water and ice and occasionally of 
other minute bodies d-awn by the aerial currents mto the higher 
atmospheric 1egions and dissemmated over the ter-estiial atmo- 
spheie some hundied miles thick The northein lights are most 
frequent about the pole, where the an abounds most r ı1cy particles 
and where the field of teresti1al magnetism 1s most mtense —Ob- 
seivations of the new planet Palisa (279) made at the Observatory 
of Algiers with the o 50m telescope, by MM Ram aud and Sy 
‘These observations, warch include the positions of two comparison 
stars and the apparent positions of the planet, cover the period 
from May 18 to May 22 —Qbseivations of the planet Borelly 
(278) made at the Observatory of Marseilles with the o 26m 
Eichens equatonal, by M Ksmol During these obseivations, 
continued fiom May 13 to May 21, the planet appeared to be 
of magnitude 11 5 ~-On the supeinumerary arcs accompanying 
the rainbow, by M Boitel The position of these acs, as 
determined by Airy on the puncrples of diffraction, and generally 
accepted as absolute, 15 shown to be merely a first approxima- 
tion, which the author hopes soon to supplement by more 
accurate calculations —Reseaches on the application of the 
1otatory power to tne study of the compounds formed by the 
action of the nettral tungstates of soda and potassa on the 
solutions of tartaric saad, by M D Gernez From these exper- 
ments ıt appears that the neutral tungstates of soda and potassa 
behave analogously in then action on tartaric acid —On the 
sesqusulphide of rhodium, by M E Leidié The author 
descitbes the methods of preparation of this substance and of 
the double sulphides both by the wet and dry processes —On 
two 1somerous npl thoquinoleins, by M Alphonse Combes 
The only terms hitherto known of these rme compounds aie 
those obtained by Sk'aup by making glyceime act on the 
naphthylammes in the prescnce of sulphuric acid The author 
here describes two new teims of the series, as well as a means 
by which several others may also be obtamed —On a new species 
of Coregonus, by M Victor Fatio To this species, discovered! 
m the French I ake Bouget, the author has given the name of 
Coregonus Besola Wt is a well-defined local var ety —On the 
germination of Anemone afrnnina, by M Ed de Jancrewshi 
[his species presents ın its geimination a curious and most 
remarkabl@ anomaly, differing m this respect from all other 
dicotyledonous plants —On the bust of a woman carved in the 
root of an equine tooth, by M Fd Piette This specimen of 
prehistoric art, recently discovered by the author m the cave of 
Mas d’.AzJ, Arege, presents several points of interest to the 
anthropologist Ovang to the contracted space, the artist had 
to suppress shonldeis and arms, merely suggesting the outlines 
of the sides But the pendant breasts are weil executed, and 
the profile of the fece carefully delineated ‘The nose is large 
and 1ounded, the li) thick, the chin retreating hike that of the 
Naalette jaw, but the forchead ıs high and not receding lke 
that of the Neandei.hal skull It 1s the third extant representa- 
tion of a woman of the Quaternary period, the two others being 
M de Vibiaye’s “Venus” and the ‘‘ Remdee: Woman,” both 
from Laugere- Basse 
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Physical Society, May 18—Piof du Bois-Reymond, 
President, ın the chan —Dr Dietericı gave an account of his 
experiments on the determination of the latent heat of evapora- 
tion of water ato? C Regnault’s experiments on the latent 
heat of evaporation of water were made at higher temperatures, 
and had led to the constiuction of a formula according to 
which the latent heat of evaporation at o° C must be 607 units 
of'heat The speaker, using an ice-calorimeter, had made 
a duect determination of this value A glass tube, with its 
lower end blown out mto a bulb and filled with water, was 
immeised in the caamber of the caloumetci, the uppe: end of 
the tube being conrecitcd with an an-pump, and a small column 
of sulphuic acid veing interposed between the pump and 
the tube As soon as the apparatus had assumed a perfectly 
unifoim tempetatuie, a vacuum was pioduced by the air-pump, 
whereupon the water m the tube evaporated, tak ng up fiom the 
calorimeter the heat necessary for ils evaporation Values were 
obtained from 1se11es of ten experiments, which ditered from @ch 
other by not more than 3 per cent In order to meet the objection 
which might be raised—narfely, that the temperature at which 
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the evaporation took place was not o° C ,—Dr Dieterici re- 
peated his experiments, using a platinum instead of a glass 
tube The values obtained ın this set of experiments only differed 
by ł per cent The mean of the two sets of experiments was 
identical, and the final outcome of the whole research was that the 
latent heat of evaporation of wate: at 0° C 1s 596 4 thermal units 

The speaker then discussed fully the theoretical significance of the 
above results, ard described an experiment he had made in 
order to determine the latent heat of evaporation of ice at o° C 

The method employed was the same as above, but ıt did not 
yield the value which was theoretically expected, which should 
have been equal to the sum of the latent heat of evaporation of 
water and of the latent heat of fusion ofice The cause of the 
divergence was due to the fact that the ice used was not clear 
and crystalline, but milky and opaque. Dı Dheterict,intends 
to 1epeat these determimations next winter —Prof von Bezold 
gave an account of a pape: which he had recently read before 
the Berlin Academy on the thermodynamics of the atmospheie 

Recent meteorology has derived very considerable benefit from 
the application of thermodynamics to events taking place ın the 
atmosphere , but up to the present time all the researches had 
only dealt with adiabatic and reversible processes As a matter 
of fact, these processes are neither adiabatic nor reversible, since, 
when the aur 1s cooled, its aqueous vapour is condensed, and the 
water thus formed falls as either rain, hail, or snow If both these 
facts are taken into account, the calculations involved thereby 
become so complicated that Prof von Bezold was only enabled 
to proceed to the application of thermodynamics to the piocesses 
which really take piace in the atmospheie by employing an 
artifice , the latter consisted of the graphic method introduced 
by Clapeyion with such marked success as a technical method 

For this purpose the consideration staits with the assumption 
that the air ıs dry, in which case the equation for its condition 
1s given in terms of its volume, piessure, and temperature, and 
can be Ę1epresented by plane co-ordmates ‘The variable 
amount of aqueous vapour in the arr ıs then treated as a further 
variable in the third co-ordinate, ın such a way that for any given 
amount of aqueous vapour in the air a new co ordinate repre- 
senting the change ın condition of the air ıs obtained When, 
on cooling, a portion of this aqueous vapour ıs condensed, the 
curve representing the change of condition passes ove: fiom one 
plane to the other, pursuing its further course ın the latter plane 

In this way ıt becomes possible, as the speaker fully showed, to 
tieat non-reversible and pseudo-adiabatic processes theoretically, 
accoiding to the Jaws of thermodynamics It can thus be 
shown in the case of the Fohn and of cyclones, as well as of anti- 
cyclones, which are not reversible but reversed processes, that 
the theoretical considerations lead to results which are found to 
be confiimed by experience Thus, according to theory, m an 
anticyclone occurring ın winter, there should be a use of tem- 
perature at some height above the earth, a fact which is now 
observed at all meteorological stations at high alutudes 


Physiological Society, May 25 —Prof du Bo1s-Reymond, 
President, in the chair—Dr Weyl gave an account of the 
results of his further researches on silk Among the products 
of decomposition of albumen and proteid substances, one is 
known as a snowy ciystalline body, which ıs considered to be 
leucin, and 1s generally regarded as being also a product of the 
decomposition of silk Since this substance may be obtained 
1n large quantities by the decomposi.ion of silk, the speaker had 
piepaied it from this source and analyzed it, and has come to 
the conclusion that it 1s not leucin (amidocaproic acid), but rather 
another amidated acd—namely, alanın Of the two possible 
isomers of alanın, it 1s æ alanın which ıs obtained by the de- 
composition of silk Dr Weyl laid stress on the fact that 
Schutzenberger had also concluded that alanın and glycocol 
occur among the products of decomposition of silk, notwith- 
standing that, during his elaborate and careful ieseaiches on 
pioteids, he employed a method which ıs as unfavourable as can 
be magned for determining this pont this result 1s now con- 
firmed by the speaker’s researches Schutzenberger’s futher 
supposition, that an amido acid of the acrylic senes can be pre- 
pared from silk, was not supported by Dr Weyl’s analyses — 
The same speaker further communicated the results of his 1e- 
searches on the physiological action of anthrarobi and chrys- 
arobin, which have recently been largely used in medical practice 
These two substances, whose chemical constitution and rela- 
tionship to alizaim and anthracene have been made clear by 
Liebermann, are largely used as reducing-bodies, especially ın 
skin diseases Dr Weyl endeavoured, by means of experiments 


on rabbits and dogs, and on himself, to determine the physio- 
logical action of anthiarobin, and found that ıt possesses absolutely 
no action on the living organism, even when taken by the mouth 
1n relatively large doses, 01 injected subcutaneously It could 
be detected ın an unaltered condition in the urine, so that this 
substance, notwithstanding that ıt possesses a great affinity for 
oxygen, passes through the body without being oxidized. 
Chrysarobin, on the othe: hand, has a very different action , 
notwithstanding its close ielationship to the non-imjmuious 
anthraiobin, ıt has a powerfully poisonous action, so that all 
experiments made with ıt were of necessity confined to rabbits 
and dogs The speake: was unable to confirm the statements 
of several authors that chrysarobin reappeais in the urine as 
chiysophanic acid It 1s 1ather his opmion that chrysarobin 1s 
first excreted in an unaltered condition, and only subsequently 
undergoes a change into chrysophanic acid It remains for 
further experiments to clear up this point —Piof Gad spoke on 
the phosporescent moss Schestostega osmundacea, which he had 
been for some time cultivating, and which he exhibited <A 
thorough 1yestigation of the phosphorescent powers of this plant 
promises a rich harvest of facts from a physical point of view 
1t 1s well known, on the basis of morphological research, that the 
phosphorescence ıs due to a reflection of the incident light 

In the report of the Berlin Meteorological Society, May 1 
(p 119), tue expression “a spiing-vawe,” should have been ‘a 
vane made of feathers ” 
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THE BOYS’ “YARRELL” 


An Illustrated Manual of British Birds 
Saunders, FLS, FZS Part I, April 1888 
don Gurney and Jackson ) 


BOYS?’ “ Yatrell” ıs a book that many ornithologists 
4 have long wishedtosee More than six years ago a 
scheme for producing one was thought out, and Mr 
Howard Saunders was invited, and consented, to aid in 
its production Dés alzter vesum—the scheme fell through 
for the time, but now the proposed coadjutor has been 
favoured by foitune, and has by himself been able to put 
it mto operation He ıs to be heartily congratulated 
accordingly, and not only he, but scoies if not hundreds 
of boys—to whom the work, just begun, will afford no less 
delight than good instrucéion 
From the moment when the first part of the orginal 
edition of Yarrell’s “ British Birds ” appeared—now more 
than fifty years ago—it was seen that a new era in the study 
had dawned The author had no other scientific training 
than that which, amid the turmoil of business, he had been 
able to acquire for and by himself, but he knew the value 
of scientific work, and having an uncommon amount of 
common-sense, he knew that the introduction of too much 
of ıt into his books would render them indigestible to the 
unscientific public of those days Hence his “ British 
Fishes” and “ British Birds,” though intentionally popu- 
Jar, are permeated by an only half-concealed thread of 
scientific thought, which, without its interfering with their 
redableness, the true aspirant could catch, and guide hım- 
sell thereby to a higher level From the publishers’ point 
of view, these works were successful beyond expectation ” 
but they had one great drawback They were abundantly 
illustrated, and therefore necessarily expensive This put 
them, and especially the “British Buds,” to which the 
theme of the present notice relates, out of the reach of 
almost all but those in easy circumstances Scarcely a 
school-boy, however much he might covet a copy, such as 
he might happen to see in some more favoured hands, could 
out of his pocket-money afford to buy a “ Yarrell” , and 
even though the price of the later editions has been some- 
what reduced, there 1s not one of them that would be within 
his means Moreover, they contained a good deal more 
than he cared to know The sort of information he 
wanted was, let us say, whether the bird he saw on the 
top of a hedge was a Cirl-Bunting or not, or whether, as 
the gamekeeper had told him, the Sparrow-Hawk was 
“that artful to turn hisself”’ into a Cuckoo ın the spring , 
or, again, whether the bird that had suddenly 11sen as he 
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(Lon- 


walked along the biook-side was a Summer-Snipe or a | 


Sandpiper, and what was the difference, if any, between 
them Of course he would also lke to know how the Wild 
Duck got her ducklings down into the waterfrom the hollow 
tree in which he had found her nest, and what became of 
the Swallows 1n winter, and the Fieldfares in summer 

Yarrell’s work gave all this in the best way possible, but 
1tadded a great deal more that the school-boy did not care 
a button for It told him of “ orders ” and “genera,” and 
gave “ characters ”—which to him were as hard as Gieek 
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verbs, Every now and tnen there was a bit of anatomy , 
but that was to the good, for your inquiring school-boy 
rather likes making a rough dissection, and is pleased to 
find that the windpipe of a drake differs from that of a 
duck But then, again, there was a good deal of “ dis- 
tribution,” and he was sored by recollections of dreary 
geographical lessons,! and was not interested at Jearning 
that such or such a bird was found in some country with 
a long name not easy to pronounce 

With all these merits end defects, Yarrell’s work, in all 
its editions, undoubtedly held the field, and there giew up 
more than one imitation of 1t—specious, pretentious, and 
misleading One of these plagiarisms has been “ embel- 
lished ” (that, at least, 1s the word used by the publisher) 
with coloured figures, Dut unfortunately, among people 
who knew no better as vell as among people who ought 
to have known better, they have met with a success hardly 
inferior to the work from which they have been ingeniously 
and shamelessly “cribbed ” This shows the exceeding 
popularity of the subyec:, but it 1s disgusting to find in 
nearly every school-.1brary one or moie of these piratical 
works—generally instead of the good, though more costly, 
original, though sometimes on the same shelf with it, as if 
the two were of equal authority The common eacuse 1s the 
high price of the “ Yarrell,” but no excuse can Justify the 
corruption of youthful minds by ignorance, twaddle, and 
inaccuracy Better hunger than poison—if both be deadly, 
one will kill more quickly than the other , and, since while 
there ıs life there ıs hope, the chance of proper alment 
being timeously supplied exists ın the foymer case, but in 
the latter even the enticote, if such a thing there be, may 
be exhibited ın vain 

The work now begun by Mr Saunders ought to abolish 
for ever the excuse just spoken of This “ Manual of 
Bntish Birgs” 1s cheap, marvellously cheap, and as fully 
illustrated? as ordinary boys can wish That the design 
he has followed is certain to have a good effect few in a 
position to give an opimion can doubt, and his treatment 
of it 1s satisfactory, conside1ing the enormous difficulties 
in the way When one thinks of the vast amount that 
has been written abou: British birds by men who have 
written from their owr knowledge—leaving wholly aside 
the pilferers above complained of—it will be evident that 
no ordinary discrimination is needed to extract the 
essence and serve it up on an octavo page and a half, or 
perhaps a few lines more, for this is practically the 
amount of letterpress a: Mr Saunders’s disposal, the top 
of the first page being reserved for a woodcut of the 
species But Mr Saunders has been a “Zoological 
Recorder,” and therefcre has learnt the art of “boiling 
down” Occasionally zhere is a tendency to “ straggle” 
—a favourite word of his, and one that 1s seldom apposite 
—and if verbal ciiticisn be allowable, a protest might be 
made against “ segregate” (more than once used) where 
separate is meant But generally Mr, Saunders sets an 
admirable example in the matter of language, and one 
that all ornithologica’ wiiters might well follow, since 
some of the more profuse of them have lately banished 
grammar and etymology to the outer planets, while style 
1s a quality unthought of 


1 All the same, the school-boy of forty or fifty years ago did learn some 
geography—1 kind of learning that his lately been almost wholly droppede 

2 The illustrations cnsist mostly of reproductions of the well-known 
“t Yarrell” woodcuts ° 


H 


146 


NATURE 


[Zune 14, 1888 





There is one diawback in a work of this kind, and to 
some extent ıt ıs pethaps unavoidable Mr Saunders, 
following literally the scheme originally laid before hun, 
and disregarding the exceptions therein provided for, de- 
votes two pages to each species of bid Now itis evident 
that this Prociustean plan cuts off many details of the 
gieatest interest fom what might be said of some species, 
and compels the story of comparatively unmteresting 
species to be stietched out Among these last must of 
course be reckoned those which have only a few times 
made their way to the British Islands, and have scarcely 
a claim to be called “British” buds In a work hike this, 
Mı Saundeis, with the justly-eained reputation he pos- 
sesses, might well have taken a new depatture, but, 
unfortunately, four out of the twenty species included in 
lis first part come under thiscondemna‘ion Then 100m, 
where every line is piecious would have been better than 
their company, and their introduction gives the beginner 
a wholly mistaken notion of the Buitish fauna Figues 
of the same absolute dimensions are often useful for 
certan purposes of comparison, but to treat the Rock- 
Thrush and thiee exotic species of Wheatearson an equality 
with our real denizens, that have mhabited these islands 
longer probably than any human beings, 1s to present a 
piece of distorted perspective The practice was excus- 
able in old days, and those that had to tread the ancient 
tracks were compelled to follow it, but here was an op- 
poitunity of striking out a fresh line Of course there 1s 
great difficulty in drawing that line, for it must be diawn 
arbitiarily, but aa arbitary line would be better than 
none Ona wharf a post-and-rail fence, or a suspended 
chain, may be placed almost at 1andom, and people may 
say that it should have been a few inches nearer to, or 
further from, the bunk, but if it saves them from falling 
into the ware, few persons will not recognizeghe service 
1t does 

It is a p.ty that almost the first word in this excellent 
book ıs one to which exception must be taken Mı 
Saunders has brought back the vulgar name of “ Missel- 
Thrush,” which some people fondly hoped had been for 
ever abrogated—as being either a corrupt abbreviation or 
wholly without meaning Of couse he can cite Willughby 
and a long string of subsequent authorities 1n hıs favour, but 
the “ auctorum plurtmorum” principle is directly opposed 
to sound scientific sense , andif Mr Saundeis will look 
up Willughby’s predecessors—Chaileton and Merrett—he 
will find that they do not admit the solecism Ina work of 
this kind, which cannot fail to have a great effect upon 
the 11sing generation of ornithologists, the least tendency 
to return to exploded errors is to be deplored So much 
for criticism of the part which ıs now beforeme I gladly 
say of the whole book—FVoreat ALFRLD NEWTON 





THEORY AND USE OF A PHYSICAL 
BALANCE 


Theory and Use of a Physical Balance By James Walker, 
MA, Demonstrator at the Clarendon Laboratory 
(Oxford Clarendon Press, 1887 ) 

HE autko states that this publication was oniginally 
intended as a chapter of a book on practical 
pfiysics for the use of students at the Clarendon Labora- 
tory, but that he proposes éo publish each chapter 


when 1eady, without waiting for the completion of the 
work This method certainly has some advantages 
both fiom the author’s and the student’s points of view 
The practical study of physics, lke that of all other 
sciences, and perhaps even to a gieater extent than any 
other, 1s 1apicly becoming specialized, with the necessary 
consequences that while each subdivision 1s expanding 
and becoming weighted with more details and technic- 
alities, many diligent workers on one part of the subject 
are indifferent to the methods and apphances used in 
other branches The numerous army of students in 
electric ty and magnetism may take, for example, but a 
yery superficia] interest ın the experimental side of 
acoustics or optics At the same time ıt may be open 
to question whether it 1s advisable to break a work up 
into comparatively small fragments, as appears to be 
the intention in tne present case Like all other matter, 
the subject may lose in cohesion by being presented in 
too fine a state of division 

The instalment now issued gives a detailed and precise 
description of one of Oertling’s balances used in the 
Clarendon Laboratory The very clear explanation of 
the mechanism ıs assisted by three plates, one a photo- 
graph showmg a general view, and the others line 
diawings of the var.ous parts Any want of clearness. and 
definit.on in the photogiaph, which 1s not a particularly 
happy e,ample of a collotype, is amply atoned for in the 
sectional diagrams 

Details are given of the methods adopted by the 
manufacturers to insure the accurate adjustment of the 
knife-edges, to test for then parallelism, for their being in 
the same plane, foi the equality of the lengths of the aims, 
and of the masses cf the pans, &c The expression for 
the sensibility of the balance ıs determined fiom the 


ereal equations of equilibrium, and practical instruc- 


tions are given with the necessary formulz for performing 
some half-dozen of the usual physical operations with 
the balance, such as the determination of density of 
bodies heavier and lighter than water, of bodies in small 
pieces, &c 

In a thorough and somewhat elaborate investigation, 
which seems hardly suitable for a work intended asa hand- 
book for a student entering on a course of laboratory m- 
struction the writer discusses the equations of motion of a 
balance, and shows that the method of dete1miming the 
position of equilibiivm fiom the amphtude of the oscilla- 
tions on either side of the zero 1s not rigidly correct, since 
the beam. with its adjuncts have not a simple definite 
period of vibration lıke a pendulum The reassuiing 
result ıs, nowever, arrived at, that the errors introduced 
are of a vanishing ordet, if the masses in the pans remain 
constan: dunung a sez of weighings 

Borda’s method of counterpoising to eliminate errors 
of the instrument ıs recommended according to the usual 
practice, a mgss heavier than the substance to be weighed 
being p.aced ın the left-hand pan, while the substance 
and known ‘masses ate placed in the ught-hand pan to 
bring the beam into an observed position of equilibrium 
This procedure has advantages over the more tedious 
and less cleanly plan of exactly counteibalancing the 
substance with shot and fine sand, &c 

In allowing for the supporting force of the atmosphere, 
the autho. assumes that the average amount of moisture in 
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the air may be taken as two thirds of themaximum possible 
This seems a very high value for a closed and autificially 
heated1oom, ce1tainly much in excess for ar in a balance 
case which contains any substance, such as chloride of 
calcium, for absorbing the moisture Perhaps it is the 
uncertainty as to the condition of the an thus artificially 
treated which causes the author to omit any 1eference to 
any of the hygroscopic substances usually employed 

The standard masses used at the Clarendon Laboratory 
are stated to be maiked with their apparent value in 
air at 10° C and 76 cm of meicury It ıs the usual 
custom, we believe, to mark the absolute value of the 
masses For work not requiring the most refined pre- 
cautions, the convenience of weizhts marked with their 
apparent value ıs obvious no conection need be made 
for the supporting force of the air on the weights, but if 
that accuracy 1s considered sufficient, 1t seems an un- 
necessary 1efinement to complicate the formule by 
introducing a correction for the difference between the 
temperature of the air 4nd of the water in which the 
substance ıs weighed 

The work is very clearly written and admirably printed, 
and will doubtless form, when completed (and we hope 
this will not be at a distant date), a valuable addi- 
tion to the text-books on this subject We have only 
noticed two mistakes in the text—the omission of the 
small over-weight w at line 23, p 12, and of the length of 
the arm, q, at line 10, p 16, but neither of these omissiors 
affects the final results The average student would, 
however, probably prefer that a laiger portion of the 
space should be devoted to the more practical side of 
the subject, to hints and precautions to be taken in various 
operations , those given are veiy good, but they might 
with advantage have been extended It would also, we 
think, be useful to indicate by numerical examples 
the order of magnitude of the various corrections 
to be apphed, so that a student may judge what 
corrections may be safely omitted in the particular 
observation on which he is engaged Some of the space 
given to the description of the instiument might, we 
think, have been more profitably devoted to a general 
account of other types of construction Only a passing | 
reference 1s made to the “short-beam” balance, and , 
other modifications of the physical balance are ear 
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alluded to 








THE FLORA OF WEST YORKSHIRE 


The Flora of West Yorkshire, with a Sketch of the 
Climatology and Ltthology in connection therewtth 
By Frederic Arnold Lees 8vo, pp 843, witha Map 
(London Lovell Reeve and Co, 1888 ) 


ie 1s just a quarter of a century since John Gilbert 
Baker’s excellent book on the botany, geology, | 
climate, and physical geography of North Yorkshire | 
appeared,’ and the present volume, devoted to West | 
Yorkshire, 1s avowedly moulded on that model Since 
then, Englısh county and other local “floras” have 
become very numerous —many of them well executed, 
others ındıfferently We do not mean to say that Mı 
Baker was the originator of local “ floras,” for this branch 











x We understand that a new edition 1s ın preparation 
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of botanical literature early took root in this country, 
and has perhaps attained a development unknown else- 
where Interesting among the earlier of such publications 
1s John Ray’s “ Catalozus Plantarum circa Cantabugiam 
nascerntium, which ¢ ites (1660) nearly a hundied years 
before the first edition of Linneus’s “ Species Plantarum ” 
Tt 1s interesting aihe for its botany and its botanical 
history But the importance of exactitude in recording 
the localities of plants was not thoroughly 1ealized by 
amateur botanists until they were stimulated thereto by 
the methodical and conscientious, though somewhat dis- 
cursive, phytogeogiayhical writings of the late Hewett 
Cottrell Watson Now, thanks to the exertions of the 
competent few, English amateur botanists are so tho- 
roughly educated in geographical botany at the beginning 
of their studies, that the careless, or, what 1s worse, the 
unprincipled, recorder of assumed localities of the 1ater 
plants, 1s at once dscovered and exposed The latı- 
tudinal and altitudmal range of each species ıs now 
known with such accuracy that an‘ new record outside 
of the known limits 1s at once scrutinized and tested, 
and only accepted on the best authority I: 1s a ques- 
tion, however, whether this sort of thing ıs not being 
overdone 

Mr Lees expresses a hope that the acknowledged 
adoption of Bakers admirable method of inquny and 
statement will not be regarded as too servile We think 
it will not, and had the imitation been cammed a little 
further, and the briefer and more condensed style of the 
pattern followed, ıt y ould have been a distinct advantage, 
because it would have reduced the size of the book with- 
out in the least 1mptiring ıts value The area of West 
Yorkshire 19 about 2750 square miles, and this 1s divided 
into ten drainage districts, varying in size from 30 square 
mules (Mer8ey tributaries) to 570 square miles—Don with 
Deaine, and the stitions, o1 a selection of stations, in 
which a given plant 1s known to occur in each of these 
districts are given— n many instances, in what we should 
regard as excessive detail Whether it would not 
have been better to amalgamate some of the districts, 
instead of adhering so closely to a principle as to main- 
tain a very small portion of a drainage area as a distinct 
district, we will not pretend to decide, but there is no 
doubt ıt would have resulted in a considerable saving of 
space, which might have been profitably devoted to a 
brief exposition of the total geographical area of each 
genus and species 

With 1egard to the manne: in which Mr Lees has 
executed the task he undertook, there ıs ample ev- 
dence that he has spared no pains, and we have 
means of knowing that those most concerned aie very 
grateful for such a store of well-sifted records Never- 
theless, this work, which forms the second volume of 
the botanical series of the Transactions of the York- 
shire Natutalists’ Union, has its peculiatities, chiefly 
of a hterary kind On opening the book, we happened 
to light on the “ Foreword,” first of all, and we natmally 
expected that our author was a purist who wrote gnly 
Saxon English , but we soon discovered that uncommon 
words, irtespective of their orig'n, are dragged into use, 
and sometimes so piled up as to obscure not a little the 
meaning of the somewhat inflated sentences However, 
this peculiarity 1s not cafried so far as to constitute a 
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serious defect in the work, and may be passed over with 
this allusion. 

Very interesting are two introductory chapters on the 
climatology and lithology of West Yorkshire, specially in 
relation to plant-lfe, which many persons would doubt- 
less gladly possess, apart from the enumeration of the 
plants of the region In the list of pelophilous (clay- 
loving) plants, we note Sperea Filipendula, a plant so 
strictly associated with chalk in the soutn of England, 
that we are surprised to find ıt among those characteristic 
of clay and mud-soils Perhaps it was a slip of the pen 
for S Ulmarza ? 

The total number of species of vascular plants enumer- 
ated 1s 1042, whereof 995 are phanerogams, which is 
equal to the whole phanerogamic flora of New Zealand, 
even after allowing 40 off for “critical species” of various 
genera On the other hand, the vascular cryptogams of 
West Yorkshue are only 47 against 138 in New Zea- 
land, of which 120 are ferns Fortunately for the New 
Zealanders, and Australians too, for that matter, they are 
free from the “ horse-tails,” which are such terrible pests 
to farmers ın some districts of this country, but seven 
species are indigenous ın West Yorkshire 

Cellular cryptogams are also included in Lees’s 
“Flora,” and occupy about 250 pages The enumera- 
tions of some of the groups are exceedingly imperfect 
—imperfect in consequence of their not having been 
investigated—and it would have been much more con- 
vement for the majority of workers had this class been 
reserved for a separate volume WBH 





OUR BOOK SHELF. 


A Manual of Practical Assaying By John Mitchell, 
FCS Edited by Willam Crookes, FÈS Sixth 
Edition (London Longmans, Green, and Co, 1888 ) 


MITCHELL’s “ Assaying” 1s so well known to all whom 
the subject concerns, that it 1s hardly necessary at present 
to do more than announce the appearance of a new 
edition In this edition, as Mr Crookes explains, much 
new matter has been introduced, and matter which had 
become obsolete has been omitted Among the more 
important of the additions are descriptions of the “auto- 
matic sampling-machine,” invented by Mr D W Brun- 
ton, many new gas-furnaces and burners forthe laboratory, 
devised by Mr Fletcher, Messrs J J Griffin, and others, 
new blow-pipe reagents and operations, new processes, 
dosimetric, volumetric, and calorimetric, for the partial 
and complete assay of iron ores, iron, steel, spiegeleisen, 
&c In the copper assay the American system of fire 
assay 1s here, for the first tıme in this country, fully de- 
scribed In the assay of silver, the action of bismuth on 
the ductility of this metal has received adequate atten- 
tion Much has been added about gold ores, and 
improved modes of assaying the precious metal and 
detecting ıt ın poor ores are given The number of 
woodcuts has been increased from 188 ın the last edition 
to 201 1n the present edition 


Asbestos, 11s Production and Use By Robert H Jones 
(London Crosby Lockwood and Son, 1888.) 


THIS little book, written in epistolary style, though pos- 
sessing little or no scientific value, contains an interesting 
account of the “asbestos ” mines of Canada, and of the 
methods puisued ın working the mineral in that country 
Mis precisely ten years since the first Canadian 
chrysotile mines were opened, and the annual yield at the 
present time appears to be more than 2000 tons, so that the 
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new locality 1s :apidly becoming an important rival to the 
older and better-known asbestos mines of the Italian Alps 
The author gives a brief description of the mode of occur- 
1ence of the mineral in the Serpentine belt which traverses 
the provinces of Megantic and Beauce in Quebec, and 
prophesies a wider development of this industiy in the 
future , he does not, however, supply any such details as 
would suggest either the origin or the probable extent of 
the Canadian “ asbestos,” and the book contains no 
original observations of any scientific importance The 
author does not appear to be awaie of the difference 
between asbestos and chrysotile The pages most mter- 
esting to general readers are those which contain an 
account of the latest uses to which the mineral 1s now 
applied , among which may be mentioned fire-balloons, 
theatre-curtains, fire-proof paint, filters, and letter-paper 


By Robert Seidel Translated 
(Boston D C Heath and 


Industrial Instruction 
by Margaret K Smith 
Co, 1888 ) 

IN the years 1882 and 1884 industrial instruction formed 
the subject of much discussion in the Synod of the Canton 
of Zurich Herr Seidel, who hàd long devoted earnest 
attention to the question, carefully answered all the 
objections to industrial education which were raised ın the 
course of these debates , and the substance of his replies 
is embodied ın the work translated in the present volume. 
If there 1s still anyone who has doubts as to the value of 
manual training in schools, he would profit largely by 
reading this little book Herr Seidel’s main point 1s that 
such training 1s absolutely essential in the interests of true 
education, and in working out this view he displays great 
intellectual resource and a thorough appreciation of the 
laws of mental growth He ıs not afraid that when the 
need for this “new departure ” 1s generally recognized 
the task imposed upon teachers will be beyond their 
capacities “The training of teachers for industrial in- 
struction,” he says, “offers no difficulty, and will not (as 
has been asserted) by any means involve the necessity fou 
two kinds of teachers The teacher can very well master 
éhe new task, and if his prejudice has disappeared, will 
very gladly undertake ıt Probably the imparting of 
industrial instruction will become a favourite employment 
of the teacher, because the change refreshes and the 
labour giaddens him ” 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Nether can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of NATURE No notice ıs taken of anonymous communi- 
cairons | 


Electric Fishes in the River Uruguay 


In Sir Horace Rumbold’s ‘‘Gieat Silver Rive.” (London, 
1887), the author, when on the Upper Uruguay above Uru- 
guayana, speaks of a ‘‘ kind of Electric Eel (Gymnotus) called 
heie Raye or Lightning, of the effects of contact with which, 
very cuous and unrelateable stories are told ” 

The range of the Gymmotz ıs usually supposed to be con- 
fined to the wateis of the Orinoco and Amazons and ther 
affluents, so that 1t would be very desirable to ascertain what 
this supposed electric fish of the Rio Uruguay really ıs Perhaps 
some of your readers in the Argentine Republic may be able to 
assist us in sglving this problem, which would be best done by 
the transrussion of specimens of the fish m question to the 
Buitish Museum P L SCLATER 

3 Hanover Square, London, W , June 8 





The Salt Industry ın the Unıted States 


Mr Warp in his letter to Nature (May 10, p 29), 
respecting the salt industry in the United States, makes no men- 
tion of the impoitant and numerous contributions to the 
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literature of that subject by Dr Charles A Goessmann, at the 
present time Duector of the Massachusetts Agricultural Expen- 
ment Station, but formerly, from 1861 to 1869, chemist to the 
Onondaga Salt Company, at Syracuse, N Y While fillmg that 
position he investizated very thoi oughly the salt deposits of New 
York, Michigan, Goderich, Canada, and Petit Anse Island, 
Louisiana, and his published reports and memonrs (some twenty 
in number) npon the salines, brines, and mineral springs of the 
country form, for the period which they cover, a very complete 
and valuable 1ecoid of the salt industry in the United States 
Amherst, Mass , May 26 F TUCKERMAN 


Prof Greenhill on “ Kinematics and Dynamics ” 


May I ask space fora few short comments on Prof Greenhill’s 
letter in your issue of May 17 (p 54, so far as ıt ıs directed 
against myself 

(1) The ‘‘cncumlocutions” referred to are not of my devising, 
but are curent phrases which involve no ambiguity and are useful 
for avoiding frequent repetition 

(2) It 1s not true that “although such words as ‘a force equal 
to the weight of the mass of 10 pound weights’ do not occur in 
Prof MacGregor’s book, they are strictly derived from lus de- 
fimitions ” According to my definitions, it 1s the body itself 
which has weight, not 1ts mass , and the above phrase 1s therefore 
meaningless 

(3) Prof Greenhill has not cited a single instance to justify 
his charge that I am at variance with my own definition 
of the weight of a body ın the majority of the subsequent 
examples 

(4) He now seems to admit that in ny hydrostatical equations 
pressure may be expressed ın pounds on the square foot, but to 
claim that ıt can be done only ina clumsy manner ‘There is 
doubtless a certain clumsiness, but 1% seems to me to be due to 
the employment of a clumsy set of units 

(5) Your 1eviewer still demands that I should give the 
dimensions of the earth, not m terms of the actual metre, but 
in terms of what the original designers of the metie intended it 
to be , but he gives no reason for this strange demand 

(6) If the knot 1s a unit of velocity, the term Awots per hour 1s 
of course 1edundant I have always considered ıt an abbievia- 
tion, but have no means at hand of settling the point 

(7) Prof Gieenhill tacitly admits that he was in eror in ac- 
eusing me of misusing the term elongation ° 

(8) He makes no attempt to substantiate his statement that 
my equations of energy were not expressed in proper form 

(9) He does not answer my question as to which of the most 
recent treatises on dynamics my treatment of units shows me to 
have read without profit and discrimmation 

Edmburgh, May 31 J G MACGREGOR 


Further Use of Ptolemy’s Theorem (Euchd, VI D) 
for a Problem ın Maxıma and Mınıma 


To find E within AABC such that 
AE sin BEC + BE sin CEA + CE sin ALB 
shall be a maximum 





Keep BEC constant, produce AE to cut circum-cucle of BEC 
(which 1s then a fixed circle) in D 


Then sin BEA = sin BED = sin BCD, 
sin AEC = sin CED = sin CBD, 
and sin BEC = sin BDC, 





BC a SDE & _ DB 
sm BEC sn ARC sin AEB’ 
AE sin BEC + BE sin CEA + CE sin AEB 
is propoitional to 
AE BC+BE CD+CE BD, 
and therefore to 
AE BC+ED BC 


=AD BC 
For a maximum AE passes through centre of circum-circle of 
BEC 
Similarly BE passes through centre of cucum-circle of CEA 
Let it cut 1t again in F 


2 BCE < BDE, 
+ BFA in same segment of circle through F, A, B, D, 
< ACE 





(Eu VI D), 
which 


Sımılaıly 
AE, BE bisect z CAB, ABC 


E 1s the in-centre of AABC 


Bedford E M LANGLEY 


Davis’s “ Biology ” 


Ir I may argue from the contents of Mı Davis’s book, he 
should be a good judge of what constitutes ‘falling into a com- 
mon mistake,” and yet I cannot accept his opinion as to my 
having accomplished this feat I have refrained from enumerat- 
ing the common mistakes which his little book contains, but I 
am not prepared to allow him to Jay down the law as to 
educat onal methods In my opinion Șt 1s a guevous error to 
present any subject of study to University studen's under two 
aspects, that of ‘‘ pass ’ and that of ‘‘ honours” Whatever is 
worth doing at a]l (in academic exercises) 1s worth doing well, 
and no regulations sanct:oned by any University Senate—however 
philanthropic, incompetent, andimperial—can make the perennial 
iteration of the statements ın a cram-book conceining six plants 
and sıx animals a satisfactory substitute for the study of 
zoological and botanical science, or anything but a pernicious 
torturing of the youthfu.i mind THE REVIEWER 


M FAYE’S THEORY OF STORMS! 


ACCORDING toM Faye, “There exist in meteorology 
two theories diametrically opposed—one which con- 

siders air-whuls round a vertical axis, including cyclones, 
typhoons, tornadoes, and waterspouts, to origmate in the 
upper currents of the atmosphere, and the other which 
considers each of these as the effect of a local rarefaction, 
giving rise at the surface of the ground, in an atmosphere 
im a more or less unstable condition, to an ascending 
curent of air, which borrows a gyratory tendency from 
the rotation of the ground itself” Such ıs tne opening 
sentence of the pamphlet before us, which embodies a 
résumé of M Faes discussions in the French Academy 
with those who do not accept his peculiai views on the 
generation of atmospheric disturbances 

M Faye upholds the former theory with that incisive 
vigour which characterizes our Gallic neighbours, and 
attacks the meteorologists with whose writings he 1s 
acquainted, beginning with poor Franklin and ending 
with Sprung in 1885 without meicy, but at the same time 
without the smallest reference to physics apart from 
mechanics 

Before pointing ovt some of the grave errors of fact, as 
well as theory, into which we deem M Faye to have 
fallen, ıt may be as well to see if we cannot attempt a 
reconciliation between these two opposite views, whch 
are consideied to be prevalent 

To avoid mixing up tornadoes and cyclones, which we 
hold to be, 1f not generically, at all events specifically, dis- 
tinct, let us first consider the former alone The poine 


Par Mọ H Faye (Pans Gauthier-Villars, 
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that M Faye insists upon all through is, that these arise 
solely through inequalities ın the upper currents, causing 
gyration round a vertical axis, which, like a rivei eddy, 1s 
plopagated from above downwards, by a descending motion 
of theatr M Colladon,referingtoM Faye’s view, describes 
the supposed action as “un mouvement tourbillonnaire 
aérien constituant à son inténeur une tiombe aspiratrice 
à mouvement descendant” M Faye, therefore, postulates 
two points (1) that the movement commences above, 
(2) that .t 1s propagated downwaids by a descending 
motion, accompanied by gyration round a vertical axis 
The opposite theory, as presented by M Faye, ıs the 
exact Inverse of this, since ıt makes the action (1) com- 
mence at the earth’s suface, (2) propagate itself up- 
waids, and (3) borrow its gyration from that of the 
eaith Here, however, we find omselves distinctly at issue 
with M Faye, for we do not believe that the leaders of 
modern meteorology entertain any such view as the 
latter The surface of the earth ıs the most unlikely 
buthplace for a tornado, whulwind, or wateispout In 
order to maintain an ascending curent, the air mast be 
nearly saturated, and this will generally occur only in 
and near the lowest cloud stratum The vertical tem- 
perature gradient and disturbances which stait the action, 
will likewise operate most effectively at this level, so that 
all the conditions which unite to cause a tornado will tend 
to commence at some distance above the eaith’s surface 
On the question of level, therefore, we may invite M 
Faye to agree with us Then comes the question of the 
downward propagation 

The entire gist of the question appeais to us to lie in 
this downwaid propagation The physical theory de- 
veloped by Ferrel and Sprung makes the action commence 
in a slight upward motion in unstable air, due to a tem- 
perature inequality or some other cause, the only other 
condition being a gentle gyratory motion relative to some 
central pomt, which 1s never wanting in a cyclonic aea, 
Once the motion ıs started, and the an which feeds it 1s 
neaily or quite saturated, the action will go on and be 
piopagated downwards, not by a descent of he az, but 
by the transference of the physical conditions which 
favour the continuance and maximum development of the 
“courant ascendant” ‘The increasing rapidity of gyration 
of the air as ıt approaches the axis, however gentle ıt may 
be at starting, only allows it to partially feed the initial 
and continually reproduced vacuum, which 1s thus com- 
pelled to draw its supplies chiefly fiom the non gyiating 
air at the lowe: end of the aerial shaft As this is diawn 
upwaids, the centrally aspired surrounding an 1s made to 
gyrate more rapidly (partly by the fiiction of the super- 
jacent rotating layer), and thus the gyratory and other 
conditions aie propagated downwards until a balance 1s 
struck between supply and demand 

The theory thus sketched may be termed the modern 
theory of aspiration as apphed to tornadoes, and will, we 
venture to think, be found to meet all M Faye’s objections 
to the first crude notions which pievailed ın past years 
from a study of a few isolated surface cond tions 

Before proceeding to notice the objections which M 
Faye biings against the existence of either an upward 
curent or any sort of aspuation in tornadoes, we must first 
touch upon the cognate question of cyclone generation, 
which he explains on the same principles ,! and here, with- 
out attempting to give any review of the modern theory, 
which involves as a pr.mary condition a houizontal 
temperature anomaly over a considerable area, we 
may observe that the two ma.n objections biought by M 
Faye against the ordinary view of their formation are, 
(1) that ıt assumes the existence of centripetal curients, 
and hence aspiration towards then axes, (2) that it gives 


© There ıs no real connecting lınk between the two, ze the smaller 
cyclones do not begin where the larger tornidoes leave off The average 
size of 600 tornadoes in the United States was found to be 1085 yards The 
average size of the cyclones 1s as many ,zz/es 


no explanation of their movements over 
surface 
With respect to the first objection, M Faye draws 
attention to a principle which he develops on p 46, 
according to which the isobars in the temperate zone do 
not correctly represent the motions of the air in a cyclone, 
and says we must look at the 1sobars in a tropical cyclone 
1f we wish to arrive at correct conclusions 
Here, according to M Faye (pp 2 and 46), where “by 
the axczent theory the direction of the wind ought to cut 
the 1sodar at an angle of neatly 90°, the angle is sensibly 
nothing , the pretended centiipetal component disappears , 
and the isobars and the wind arrows display an almost 
ngorous cercelarety” Again, on p 12 he ridicules the 
idea of a barometric gradient in the ¢vogecs, “ where the 
wind b.ows precisely along the isobars” It 1s with no 
desire to indulge in mere polemic that we take up the 
gauntlet thus thrown down, but the magnificent work of 
that most careful and renowned inductive meteorologist 
Piof Loomis which he has been lately revising, enables 
us to show most conclusively not only that in the latitude 
of the Philippines which ıs negrly the equatorial limit of 
true cyclones, the duection of the wind in a particularly 
violent and well observed typhoon cut the isobais 1ght 
through at the large angle of 62°, but that an extensive 
comparison of simular conditions, embraced in a laige 
number of violent storms ın different latitudes, shows that 
the angle between the winds and the 1sobars zzcreases as 
zt should do according to theory from the poles tothe 
equator 
The accompanying figure represents the observations 
accurately, except that the isobars were not as there 
exactly circu'ar, while the following table shows at 
a glance how entirely opposed M Faye’s statement is 
1 to the true facts, in the very region where he says, “les 
isobares elles mêmes dessinent sur le sol comme les flèches 
du vent un édifice cyclonique woz encore déformé” We 
have no hesitation therefore in saying that these obser- 
vations of Prof Loomis not only give the death blow, if 
one were needed, to the purely circulai theory of Reid and 
Piddington, but constitute a concluseve argument against 
M Faye’s theory of downward gyratory currents and non- 
aspiration in cyclones 


the earth’s 


———— a  . 


Inclination of the Wind to the Isobais in VIOLENT Storms 


Latitude Inclination of 

wind to isobar 
t o ‘ 
Arctic Regions 70 56 28 35 
A'lantic Ocean 56 15 30 6 
United States 45 0 40 3 
India ard Bay of Bengal 20 48 57 12 
Philippine Islands 14 35 62 12 


It 1s true both from theory and observation that the 
inclination ıs less on sea than on land, and usually less as 
we appioach the centre, but the above cases suffice to 
show the danger which might attend an unmodified 
adherence to the cncular theory, or the rough empirical 
law of Buys Ballot, which 1s its practical expression Dr 
Meldrum, F RS, of Mauritius, as we have pointed out 
in a previous aiticle (NATURE, vol xxvi p 31), has 
frequently exposed the danger of following the purely 
circular theory, and in a number of the Journal of the 
Maurit us Meteorological Society for July 1883, he 
mentions a case in which the captain of the ship 
Calédontem on January 24, 1883, deliberately ran ıt into 
the centre of a cyclone by following the circular rules 
Fortunately he subsequently became aware of his erroi, 
and altered his course just in time to escape the centre 

The second objection brought by M Faye against the 
physical theory of cyclones ıs, that ıt cannot explain then 
general motions and course over the earth We admit 
that the partial theory, sketched ın his opening statement, 
which ne considers to 1epresent the modern meteoro- 
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logical views, could scarcely hope to account for this, 
but if he will allow the meteorologists to rise with him a |! 
few thousand feet above the giound, he will find that the 
“ drift theory,” of which he appeais to regard himself as 
the discoverer and sole exponent, has for some years been 
recognized as one of the chief possible causes of the 
motion of cyclonic systems 

Prof Feriel,a representative deductzve meteorologist, con- 
siders the motions of the upper and middle currents to be 
the przaczpal cause of the motion of a cy clone in longitude , 
its motion in latitude, which .s generally towards the poles, 
being due to the inherent tendency which a mass of fluid 
gyrating ın the same sense as the hemispheie in which ıt 
1s situated, has to piess towards ıts pole 

Piof Loomis, an equally 1epresentative zzductzve me- 
teorologist, 1s more cautious, but in his latest work, 
while admitting the existence of numerous other phy sical 
factors to account for the frequently anomalous move- , 
ments of storm centres—which M Faye elegantly ignores 











—he agrees in attibuting their general directions of 
tianslation to the geeral extrinsic movemert of the 
atmosphere at the time, at some height above the surface, 
in combination with the intrinsic mechanical puinciple 
Just mentioned 

That these aie not the so/e causes of the motion of 
cyclones may, however, be freely admitted, and we quite 
agree with the remark which M Faye tiumphantly 
quotes ın italics from Dı Spiung’s recent “ Lehi buch,” on 
p I4, yz that ‘ nore of the theories which have been 
put forward will alone suffice to completely explain the 
motion of translation of cyclones ” 

Many facts, such as the observed direction of the upper 
clouds over and suiounding a cyclone, the velocities at 
the surface in different quadrants, the retardation of the 
barometric minima at mountain stations, and the fre- 
quently small elevation reached by the entire disturbance 
{not more than 650c feet according to Loomis)—which 
aie all entirely over ooked by M Faye—tally more with 


The Manilla cyclone of October 20, 1382 Ihe arrows denote the due tion of he w ni, the ur l~ denote the isobars at intervals of 5mm , 
the mclination of the arrows to the isobars was constant all through, ~ 1d = 62° 2 


a species of wave-motion by which the conditions are , 
continually reproduced in a certam duection than with 
the diift theory, and in any case iequue othe: and 
additional causes for their complete elucidation 

We therefore entirely dissent from M Fayes dictum 
that the failure up to date to discover all the causes of 
the motion of cyclonic areas is to be considered “an 
irremediable check to then meteorological theory,” and 
we equally fail to recognize how the duift theory as put 
forward by him strengthens his case in favour of down- 
ward motion in tornadoes, 01 advances ou: knewledge of 
cyclone and tornado motion one step bey ond the position 
it has already reached 

To 1etuin to tornadoes 

Fully armed with his preconceived theory of gyration, 
due to inequalities in the velocity of the upper currents, 
causing a downward motion of air along the axis of the 


1 “ Contributions to Meteorology,” chap  p 142, revised edition, 1837 i 


whul, and completely disregai ding all evidence of upward 
motion or aspirat.on, M Faye devotes the mam part of 
his pamphlet to criticizing in turn the various experiments 
and opimons of MM Weyher, Colladon, Lasne, and 
Schwedoff, with the result that he likes none of them, for 
the very obvious 1eas0n that, while they differ from one 
another in ceitain points, they all demand aspiration and 
upwaid motion along the axts 

We have not space to follow all these attacks in detail, 
but we venture to think that before attempting to stiangle 
all adverse hypotheses it would have been wise 1f M 
Faye had placed his own theory on a substantial basis of 
either physical and nechanical principles, or eaperimeat. 
As 1t 1s, the sole foundations he appeals to 1est upon are 
(1) the analogy of the river eddy, and (2) the fancied 
absence of all imdicitions of upwaid aspiration either 
during or after the passage of a tornado e 

Regarding (1) we need, only refer. to M Weyher’s 
experiments, which we recently 1eviewed in NATURE, ın 
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order to point out that, by causing rotation at the surface, 
M Weyher found himself unable to produce a gyratory 
system extending downwards into the liqud from the 
area of rotation On the other hand, he always found 
rotation, whether above o1 below, proauce aspitation (ac- 
companied by gyration) fowards the area initially set in 
motion According to these results, therefore, river eddies 
produced by inequalities ın the horizontal flow cannot 
propagate themselves below the area of flow disturbance 

Now it 1s precisely this very form of river eddy which M 
Faye takes as his analogue to the aerial tornado, and it 
is here that his argument fails , for, while he draws atten- 
tion to the system of downward motion and gyration in 
an eddy caused by an outflow through an orifice ın the 
bottom of a vessel containing liquid, where such motion 
and gyration 1s evidently caused by the outflow, he 1s 
obliged to avoid all reference to outflow at the surface as 
a cause ın the supposed downward atmospheric gyrations 
At the same time he imagines that an entirely sim.lar 
system takes place, in the river, and the atmospheric 
eddies, as in that produced py efflux, which propagates 
itself downwards s.mply through initial rotations taking 
place in the upper portions, of the quid ın the one case, 
and of the atmosphere ın the othe: We have no hesita- 
tion m saying that even if such an action were possible, 
which we strongly doubt, ıt 1s ın direct opposition to all 
that we know of tornadoes, either deductively from physical 
theory, or inductively from the facts which have been 
recorded up to date 

It would be a laborious, though at the same time dıs- 
tinctly easy, task, to point out the numerous physical facts 
which accord with the upward aspiration and downward 
propagation of comd:tzons only, and which are utterly 
opposed to M Faye’s theory of downward motion of the 
air It would be equally easy to quote numerous obser- 
vations showing the objective reality, which M Faye 
questions, of upward motion ina tornado Prof Loomis, 
for example, who 1s noted for his caution, relates the fol- 
lowing pregnant incident in his own life, in his preface 
to the 1evised “ Contributions” —“ In February 1842 a 
tornado of unusual violence passed within 20 miles of 
Hudson As soon as I received the news, I started out 
with chain and compass to make a thorough survey of 
the track, and succeeded to my entire satisfaction As 
the tornado passed over a forest of heavy timber, I had 
the best opportunity to learn the duection of the wind 
from the prostrate trees , and, by measuring the direction 
of the tiees as they lay piled one upon another, I deter- 
mined the successive changes ın the direction of the wind 
The facts demonstrated tncontestably that the movement of 
the wend was spirally inward and upward, circulating 
from right to left about the centre of the tornado This 
tornado was but an incident in a great storm which swept 
over the United States ” , and he goes on to say that 
the results of his subsequent investigation of the latter 
showed that neither the purely circular theory of Redfield 
nor the purely inward theory of Espy was correct The 
truth, as usual, lay between these two extremes, and the 
wind, like that shown in the diagram of the Manilla cyclone, 
really blew ın a spiral, curving in towards the centre Any of 
the accounts published by the United States Signal Service 
afford equally strong evidence in favour of both aspiration 
towards the centres and motion up the axes of the tor- 
nadoes Thus, in the Report furnished by Rev Charles 
Brooke, of the West Cambridge tornado of August 22, 
1851, the following remark occurs “No one saw any 
object driven downward by it, but all testify to its taking 
thengs z” (the italics are in the orginal), and then 
follows a list of articles taken wf and carried, such as 
boards and slates, to a distance of 3 mules, a large barn 
15 feet, a freight-ca1 60 feet, &c 

Again, in the Official Report of the Iowa and Illinois 
tornado of May 22, 1873, diffgent witnesses say “Saw 
boards whirling round in the funnel” “ While the whirl- 


wind was on the river, the water ceased to flow over the 
dam, although the river at the time was high ” “ Saw rails 
fying out from the summat [of the column], an aver- 
age rail weighs about forty pounds” And we may close 
the list with one quoted by Ferrel as a well-authenticated 
case, ın the tornado at Mount Carmel, Illinois, June 4, 
1877, 1n which “the spire, vane, and gilded ball of the 
Methodist church were cairied 15 miles to the north-east- 
ward” The whole evidence, in fact, both in tornadoes, 
and in their milder form of water and sand spouts, 1s 
overwhelmingly against M Faye’s views, and in favour 
of upward motion and aspiration to their very summits 

In his endeavour to bolster up a theory weak at all 
points, M Faye seizes upon the well-known phenomenon 
of the central calm in cyclones, and cites one which 
occurred in the typhoon at Manilla on October 20, 1882, as 
proving the general existence of a downward current In 
this case, while the thermometer during the fist half of 
the storm marked 24° C , 1t rose during the passage of the 
central calm to 31° C, after which it fell again to 24° C 
The relative humidity followed analogously inverse 
changes, falling from 98 to 53—an extraordinary degree 
of dryness for sich a climate’ With 1eference to this 
circumstance, M Faye quotes with considerable triumph 
a remaik of Dr Sprung to the effect that “such a 
characteristic phenomenon can only be explaimed by 
admitting the existence of a descending current at the 
centre of this cyclone” Locally, and for a short space 
upwards, there might have been, but these particwar 
features, accompanied by a clearing of the sky, and 
known as the “ eye of the storm,” are the exception and 
not the rule, even in tropical cyclones It 1s, moreover, 
readily seen that if there were a descending current of 
any extent o1 velocity in cyclones ıt would necessitate a7 
outflow along the surface for some distance round their 
centres—a condition utterly opposed to all observation 
and experience M Faye makes one more attempt to 
support the differential-current-motion hypothesis of 
tornado and cyclone generation, by referring to certain 
empirical laws of the relation of the former to the latter 
listurbances, deduced by Mr Finley, of the United States 
Signal Service For example, (1) the fact that tornadoes 
are usually found in the south-south-east or dangerous 
octant of a cyclone, and (2) a law formulated by M 
Faye himself, according to which their trajectories, as 
traced by the areas of destruction, are parallel to those 
of the cyclones in which they are generated 

The first of these facts has been known for some time, 
and applies equally to thunderstorms M Faye considers 
it to arise from the air shot dowz from the upper currents 
reaching its maximum velocity “where the velocity of 
translation 1s added to that of rotation,” an idea which 
concentrates in a truly tornadic manner two fundamental 
errors which pervade his work Modein investigation 
has shown that the velocities of rotation and translation 
ın cyclones are quite independent, and ıs in this matter 
as far ahead of M Faye’s view as his knowledge of 
cyclonic systems 1s superior to that of Fianklin, who had 
no 1soba1ic charts to help him 

Again, the south-east portion of a cyclone ıs precisely 
where, according to the corrected theory of aspiration, 
the conditions are most favourable to the production of 
local and patasitical distuibances of equilibrium, and 
since such disturbances take their birth in or just below 
the cloud-strata, their trajectories will naturally tend to 
follow thescourse of these higher strata, which ın this 
part of the cyclone generally coincides with that of its 
tianslation The violent motion, moreover, which M 
Faye considers to be such an essential primary condition 
in the generation of tornadoes ıs by no means necessary, 
as Prof James Thomson, among others, has pointed out 
ın a recent paper before the British Association (British 
Association Reports, 1884, p 641) 

Besides the objections we have all along pointed out 
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to the exıstence of the downward current ın cyclones, 
it renders M Faye perfectly helpless when he con- 
templates an anticyclone In the presence of such a 
formidable foe he is completely disarmed Here, Just 
where a downward current would come ın really useful, 
he finds he has wsed zt all up All he can say, there- 
fore, is that they have nothing cyclonic about them, 
which ıs quite true 

M Faye concludes by drawing up a list of questions 
which relate to the phenomena exhibited by cyclones, 
tornadoes, and waterspouts, and which he considers yet 
unsolved Some, doubtless, still await a more complete 
explanation, but we think the list might be considerably 
curtailed if M Faye would descend, if possible, in one of 
his favourite eddies, and meet the aspiring meteorologist 
half-way Atmospheric phenomena seldom present them- 
selves ın the form of purely mechanical problems If, as 
M Faye says, the question “is not one which can be 
treated by actual methods of rational mechanics on 
*which everyone can agree,” we are equally confident 
that ıt 1s one whose solution cannot be attempted without 
the aid of rational physgcs, or without reference to the 
facts already established by observation 

E DOUGLAS ARCHIBALD 





THE VISITATION OF THE ROYAL 
OBSERVATORY 


"THE Report of the Astronomer-Royal to the Board of 
Visitors of the Royal Observatory was read at the 
annual visitation on June 2 
One of the first points touched on in the Report 1s the 
threatened railway invasion of the Observatory 


The subject of approaching railways has again, after a lapse 
of many yeas, engaged our serious attention Early in March 
notice was received from the Home Office of a proposal to 
carry a railway (in extension of the authorized Bexley Heath 
Railway) in a tunnel across Blackheath, the nearest point being 
840 yards from the Observatory As there was reason to believe 
that this railway might injariously affect the Observatory, pre- 
jiminary observations of the effect produced by trains on the 
existing Greenwich and Maze Hill Railway were at once com- 
menced, the observations being made on six nights with the 
transit- circle, and the disturbance in the image of the wires, as 
seen by reflection from the trough of mercury, being noted It 
resulted from these experiments that trains on this railway caused 
great disturbance during their passage, not only on the section 
between Greenwich and Maze Hull, the nearest point of which 
1s 570 yards from the tiansit-circle, but also on the line beyond 
Greenwich on the London side and beyond Maze Hill on the 
Woolwich side The distances of the Greenwich and Maze Hill 
stations from the Observatory are about 970 and 670 yards re- 
spectively There was also evidence of disturbance caused 
presumably by trains on the Lewisham, Blackheath, and 
Charlton line, at a distance of about a mile from the Observa- 
tory, but we could only infer the times of passage of these trains 
from the published time tables 

In order to establish conclusively the connection between 
definite distuibances and trains, arrangements were made to note 
the times of arrival and departure of trains on the Greenwich 
line and at Blackheath, facilities for doing this having been 
courteously given by Mr Myles Fenton, tne Manager of the 
South-Eastern Railway Observations were made on this plan 
on five nights, one observer being stationed at the transit circle 
to record all disturbances of the reflected image, while another 
observer travelling up and down the Gieenwich line, and a third 
observer at Blackheath, noted the times of arrival at and 
departure fiom the stations It was found that the disturbance 
was very gieat during the passage of trains between Greenwich 
and Maze Hill, the reflected image being mvisible while the 
train was 1n the tunnel, at a minimum distance of 570 yards, 
and that there was considerable disturbance during the pa-.sage 
of tiains through the Blackheath Charlton tunnel, at a distance 
of a mule, the reflected image becoming occasionally in- 
visible As the tunnel of the proposed iailway would be 
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sımılar 1n character to this, but at half the distance, 1t was con- 
cluded that it would cause so great a disturbance as to make 
delicate observations impossible On my notifying this to the 
Admiralty, the Bull was opposed on the part of the Government, 
and asa consequence of this the clauses authorizing the con- 
struction of the railway across Blackheath were abandoned 

I may here mention that the extension of the London, Chat- 
ham, and Dover Railwiy from Blackheath Hill to Greenwich, 
which was authorized ın 1881, 1s now ın course of construction 
I hope that, though the terminus of this line 1s distant only 620 
yards from the Observatory, the tremor from trains will not have 
sufficient time to produce the full accumulated effect ın the short 
interval between Blackheath Hill station and the terminus But 
if at any future time a further extension of this line should be 
proposed, the question woud require very careful consideration 
in the interests of the Royai Observatory 


The following statement shows the number of observa- 
tions made with the transit-circle in the period of 356 days 
ending May 10, 1888 — 


Transits, the separate limbs being counted as separate 


observations 5304 
Determinations of collimation erro1 294 
Determinations of level error 351 
Circle observations 5067 
Determinations of nadir point (included in the number of 

circle observations) 331 
Reflection-observations of stars (suntlarly included) 503 


About 350 transits (.ncluded in the above number) have been 
observed with the reversion-prism, to determine personality 
depending on the duection of motion 

The very bad weather ın the first four months of this year has 
seriously, affected the namber of observations with the transıt- 
circle 


The total number of observations made with the 
altazimuth 1s as follows, the observations having been as 
usual restricted to the first and last quarters in each 
lunation, except during the winter, when, ın the absence 
of suitable objects for equatorial observations, the moon 
was observed throughout the lunation 


Azimuths of the moon and stars 354 
Azinmmths of the azimuth mark 114 
Azımuths of the collımatıng mark 116 
Zenith distances of the moon and stars 209 
Zenith distances of the collimating mark 116 


In consequence of the building operations for the extension of 
the computing-rooms the collimating mark was dismounted on 
November 9, and the vew of the azimuth mark has been 
obstructed by the new building from the beginning of December 
Since then the collimat:on and azimuth errors have been deter- 
mined entirely by observations of high and low stars It 1s 
proposed, when the work on the new building ıs completed, 
to select two azimuth marks, one distant ‘and the other 
sufficiently near to be seen in the foggy weather of the winter 
months For distinc. vision of the latter a lens of very long 
focus would be requirea, and ıt would thus be available strictly 
as a collimating mark 


All will regiet to hear that no progress has been made 
since the date of the last Report ın the construction of the 
new 28-inch refiactor, cwing to difficulty in obtaining the 
crown disk The flint disk made by Messrs Chance 
seems to be satisfactory, but up to the present neither that 
firm nor M Fe1l’s successor has succeeded in making a 
crown disk 

Attempts have been made to show if anything 1s gained 
in sidereal photography by using curved plates For 
this purpose a 4-1nch photographic object-glass by Dall- 
meyer, belonging .o one of the photoheliographs, was 
mounted at the end of June ın a light wooden tube, and 
firmly attached to the side of the telescope tube and 
parallel to it, to carry out expaiments. on the extent of 
field available on plane and curved plates respectively, 
the latter being moulded by Messrs Chance to a radius 
of 22 inches, corresponding to the curvature of the fieRl, 
if the circle of least confusion be taken for the image. 
We read — 
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Foity one photographs have been taken of the Pleiades and 
othe: objects with different exposures and ın different parts of 
the plate, 13 of these beng on curved plates In these ex- 
periments the Sheepshanks refractor was used as directing 
telescope, the image of a star being kept on its cross wires 
during the eaposure of a plate by means of the slow 
motions The plates measuie 6 inches x 6 inches, repre- 
senting 52° x 52°, anlıt is found that on he flat plates 
the star images aie sensibly cnculai to a distance of nearly 
2° from the centie of the field, while miciometric measures of 
these plates show that for some distance beyond this limit the 
ielative places of stars can still be measured with an accuracy 
exceeding that of meridian observations, and with no sensible 
systematic erro. depending on magnitude or diiation of ex- 
posure Comparison of the 1esults on flat and curved plates 
respectively indicates that the advantages of using the latte: are 
doubtful As the Dallmeye: object-glass 1s peculiar m having the 
flint outside, 1t was reversed in the cell in the course of the eapeii- 
men s, and some photogiaphs were taken with ıt in this position, 
the flit being inside It appeared on compauing the results that 
a somewhat better field 1s obtained with the flint outside A 
photographie object-glass of 6 inches aperture and 6 feet focal 
Jength, made by Sir II Giubb for expe:ment, was mounted at 
the end of Apnl in place of the 4-inch object-glass, and some 
tial photographs of stars have been taken wrh it 


Special arrangements were made for observing oc- 
cultations during the total eclipse of the moon on January 
28, observers being stationed at nine mstruments, but 
clouds covered the moon almost continuously during 
totality Various devices were adopted with a view to 
facilitating the obse1vation in rapid succession of the 
faint stars occulted duning the eclipse In the case of two 
instruments the eye-piece was mounted evcentrically at 
the distance of the radius of the moon’s image from the 
axis, so that without distuibing the position of the tele- 
scope any point @f the limb could be brought into the 
centre of the field For setting the position-circles rapidly 
in the dark, cardboard circles with notches at important 
points or with the figues indicated with luminous paint, 
were found very useful 

The spectroscopic observations of motions of stars in the 
line of sight have been continued The 1ecent obser- 
vations of Algol confirm the previous results indicating 
orbital motion, but further observations are requued to 
establish the fact At the request of Mı Lockyer, the 
spectra of a Or oms, a Herculis, y Cassiopei, and g Lyræ 
have been examined on several] occasions 

That the daily record of the sola: surface 1s giadually 
getting more complete 1s clearly shown by what happened 
m the year 1887,1n which Gieenwich photogiaphs aie 





up gaps in the Greenwich series having been under- 
taken from December 22, 1881 The further discus- 
sion of results has, therefore, been commenced from that 
date, and the projected areas of spots (uncorrected for 
foreshortening) have been formed to May 29, 1885, and 
from the beginning of 1886 to the end of 1887 The 
ledgers in which the areas and positions of the spots of a 
gioup are collected and the mean area and position of 
the group, deduced fo1 each day and for the whole period 
of visibility, have been formed for 1886 and 1887, and 
the:r completion for the years 1882 to 1885 will now be 
taken in hand Two new forms have been prepared to 
exhibit the distribution of spotted area on each day for 
every degree of latitude and for every 10° of longitude, 
mean results being taken for each rotation and for each 
year 
: With regard to magnetic obseivations we read that 
the only important change ıs the substitution, simce 
October last, of a wooden bar loaded with lead, of the 
same size and weight as the declination-magnet, for the 
brass bar hitherto used for dete:mination of the torsion 
of the suspending skein, a very weak tiace of magnetism 
having been detected ın the bras? bar 

The eaith-cuirent observations have been attended with 
some difficulties We read — 


The earth cunent wires, waich weie damaged by the snow- 
storm of 1886 December 26, were not completely repaired till 
August 1887, when 1t was found that the earth-plate at Angersteim 
Wharf had been stolen, anothe: earth-plate being then supplet 
A renewel of the euth-cunent wne» concunently with the 
telegrapn wires on his portion of the South Eastern Railway 
was ananged, in ccnceit with Mr Leonard, but this has not 
been carried out owing toa rise in the price of copper Five 
measures of resistance of the earth cment wnes have been made 
since the ast Report, but the results me not satisfactory, owing 
presumably to the bad condition of the wnes On the line hom 
Angeistein Wharf to Ladywell, 75 miles in length, the measures 
of resistance 1ange from 220 to 285 ohms, and on the Blackheath 
to North Kent kast Junction lime, 5 miles long, the measures 
range fiom 230 to 262 ohms Lnder these circumstances it 
seems hopeless to attempt to express the mer wes of ordinates 
of tne earth cuent sheets in terms of the electrical units until 
the corditions of the cnemts have been impioved A further 
difficulty arises in discussing the small diuinal inequality on the 
earth curent 1egisters in consequence of the cucumstance (to 
which attention was first dawn by Mi A J S Adams, of the 
Post Office Telegiaphs) that there 1s a slight dislocation in the 
Angeisteir W haf to Ladywell tiaceshoitly afte: sunset withsudden 
retuin to the original position shortly before suntise, 1epi esenting 
an inciease | cunent fiom Ladywell to Angerstein Wharf, 01 a 


available on 188 days, photographsfiom Indiaor Mauritius | diminished potential at Angeistein Wharf duimng the night hours 


filled up the gaps inthe serres on 173 da, ~, thus making 
a total of 361 days out of 365 on which pi otogiaphs 
have been measured in this yeai 

The sun has been free fiom spots on 106 days m the 
year 1887, and the areas of both spots and facula have 
dimmuished since the date of the last Report With the 
exception of a fine group seen during three 1otations 11 
May, June, and July, and of three other gioups, one in 
July and two in De ember, all of these being in the 
southern hemisphere, there has been a complete ab 
sence of conspicuous spots The entue spotted area has 
rarely amounted to 1/20co of the sun’s visıib'e hemi- 
sphere, and the mean ıs less than one-siath of that 1e- 
corded ın 1883, being intermediate between those for the 
years 1875 and 1876 

In view of the diminution of the curreit work as the 
minimum of sunspots approaches, the fuither discussion 
of the results of former years has been commenced, and 
arrfngements have been made through the Solar Physics 
Committee to complete the Greenwich results as far as 
practicable by the measurement of photographs taken else- 





Possibly ths may be connected with the electiic lighting m the 
vicinity of the earth plate It appeais to have commenced in 
1883, becoming more pronounced in 1884 


The following aie the principal results for the magnetic 
elements for 1887 — 


1747 W 
3 9419 (in B itish units) 
1 $175 (in Metiic units) 
j 67° 25' 45” (by 9 mch needles, 
67 26 20 (by 6-ınch needles) 
67 27 13 (by 3 inch needles} 


In the year 1887 there were only thiee days of great 
magnetic distin bance, but there were also about twenty 
othe: days of lesser disturbance for which tiacings of the 
photographi¢ curves will be published, as well as tracings. 
of the registers on four typical quiet days 

Tle mean daily motion of the air ın 1887 was 275 miles, 
being 9 miles below the average of the pieceding twenty 
years The greatest daily motion was 829 miles on 


Approximate mean declination 


Meran hori.ontal force 


Mean dip 


where, particularly at Ely and Cambııdge, US From | Maich 23, and the least, 59 miles on November 16 The 


the beginning of 1882 the photographicrecoidis practically 
complete, the measurement of dndian photograpks to fill 


| 


only 1ecoided pressure exceeding 20 pounds on the square 
foot was 20 § pounds on April 6 
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During the year 1887, Osle1’s anemometer showed an 
excess of about 17 revolutions of the vane ın the positive 
direction N,E,S,W,N, excluding the turnings which 
are evidently accidental 

The number of hours of bright sunshine 1ecorded during 
1887 hy Campbells sunshine instrument (Prof Stokes’s 
ampioved pattern) was 1401, which ıs about 190 hours 
above the average of the preceding ten years The 
aggregate number of houis during which the sun was 
above the horizon was 4454, so that the mean proportion 
of sunshine for the year was 0315, constant sunshine 
being represented by 1 

The rainfall in 1887 was 19 9 inches, being 48 inches 
below the average of the preceding forty-six years 

There has been no failure in the automatic drop of the 
Greenwich time-ball, but on four days the ball was not 
raised on account of the violence of the wind 

The automatic drop of the Deal time-ball failed on six 
days owing to interruption of the telegiaph.c connections, 
and on two days high wind prevented the raising of the 
ball There has been no case of failme of the I pm 
signal to the Post Office Telegraphs 

There have been twenty-three failures in the automatic 
signals from the Westminster clock since the date of the 
last repoit The eror of the clock was insensible on 25 
per cent of the days of observation, Is on 33 percent, 
2s on 20 pei cent, 3s on I5 pel cent, and 4s on 2 per 
cent 

Provision has been made ın the estimates for the ex- 
pehse of a re-determination of the difference of longitude be- 
tween Greenwich and Paris, and correspondence has been 
carried on with the French authorities on the subject The 
regretted death of General Perrier occured before any 
definite plan had been settled , but his successor, M le 
Commandant Bassot, has taken the mattei up warmly in 
concert with Admiral Mouchez, and the Fiench Bureau 
des Longitudes has approved the scheme, which 1s to 
include a determination of the longitude of Dunkirk 
Three French delegates (M Loewy, M Bassot, and M 
Deffoiges) propose to visit Greenwich very shortly to 
settle the details of the plan of operations which ıt 1s 
intended to catry out in the autumn In preparation fow 
the work, Mr Turner and Mr Lewis have observed for 
practice, by eye and ear, a number of galvanometer 
signals sent by another observer and automatically 
registered on a chronograph, five sets of ten signals 
having been recorded on each of seven days 

The Report concludes as follows — 


In my last Repoit it was suggested that the instrumental 
equipment of the Observatory should be supplemented by a 
photographic 1efracto. of 13 inches aperture (equatorially 
mounted) to enable Greenwich, as the National Observatory, to 
take its share ın the scheme for forming 1 photographic map of 
the heavens, and for thus extending our knowledge of the places 
of the fixed stu» Consequent on the resolution of the Boaid of 
Visitors at the last visitation, I biought this question of the 
answificiency of our instiuments for the present wants of astronomy 
to the notice of the Admiralty and of the Chancellor of the 
Exchequei, and the matte: 1s still unde: the consideration of 
the Government If the Royal Observatory 1s to take part in 
this work of carrying out one of the principal objects for which 
the Astionomer-Royal was appointed, it appears to be essential 
that a decision should be aiived at without delay, in view of the 
ccucumstance that thirteen Observatories (including those of Mel- 
boune and Sydney ın our own colonies) have already ordered 
their instruments, which are to be completed by the end of the 
present year 

Allusion was made in the last Report to the incigased demands 
made on the Observatory ın recent years both by the scientific 
and the general public, and in view of the consequent develop- 
ment of work ıt now becomes necessary to 1eview the position 
of the establishment, which was constituted many years ago, 
when the conditions were very different In order to understand 
the difficulty of the present situation it ıs necessary to bear ın 
mind the following facts —In 1835 there weie five assistants 
‘excluding the chief assistant), having no computers to superin- 
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tend, no extraneous work beyond the care of a relatively small 
number of chronometers for the Navy, n> magnetic and meteoro- 
logical observations, no a:tazimuth observations, no spectroscopic 
and photographic obseivations At the present time there aie 
eight assistants (excluding the chief assistant) having fifteen com- 
puters to supeuntend, ane of this staff two assistants are absorbed 
by the magnetic and meteorological branch, one by the a‘tazimuth, 
and two by the spectroscopic and photographic branen, leaving 
only three assistants to d> the astionomical work, which in 1835 
1equued five assistant-, and in addition to perform all the ex- 
traneous duties which the \stionomer-Royal has felt ıt desirable 
to undertake in the public interest 

Unde these circum-*ances it becomes a matte: for serious 
consideration whether, .nless adequate provision be made for 
the primary objects of the Observatory, extraneous work, such 
as the supply of time-signals, may not have to be diopped The 
service of hourly time signals thiows considerable work on 
myself and the staff of the Observatoiy, and, as it 1s purely 
voluntary, ıt appears to me that a condition of its maintenance 
must be that arrangeme t» shall be made to enable the proper 
work of the Observatory to be cated on and suitably Jeveloped 











INDUSTRIAL TRAINING 


Ta meeting held at the Mansion House on Friday 
last, ın support of the scheme for establishing 
Polytechnic Institutes in South London, an able and 
interesting speech was delivered by Loid Salisbury 
Having pointed out that of late years much had been 
done for primary education, he went on to show that a 
sound system of secondary education for the great mass 
of the people was not less necessary Secondary educa- 
tion, as we know it at present, had been established for 
the benefit of classes who in the main had not to work 
for their lying Plainly, therefore, ıt was not adapted to 
the needs of the working classes “What we have now 
to do” he continued, “1s to provide an,education which 
will develop for each man the faculties that Nature has 
given him in such 2 manner that he may be as active, 
profitable, and prosperous a member of the community 
as possible” Lord Salisbury then passed in 1eview the 
efforts which have been made in London to meet the 
demand fər techn cal instruction, and concluded as 
follows — 


“I have only one more word to say, Just to call your 
attention to another aspect of this case and to commend 
it to you efforts We live in a time when men multiply 
fast, but apparently the means of supporting them do not 
multiply as rapidly , when there 1s vehement competition 
and occasionally intervals of deep depression And if 
you should look more closely, you will find tha: one cause 
at least of this phenomenon is that man, as the mere 
owner of muscle, is being edged out by another and more 
powerful competitor Merely as an agent of physical 
force, as the possessor of the power of labour, the steam- 
engine 1s a competitor which diives him easily out of the 
market And more and more the mere unskilled labour 1s 
being made unnecessary by the development of the forces 
which mechanical science has discovered And as the 
world goes on, you must expect this tendency to inctease 
You must expect mechanical force to become more varied 
and more powerful ind more cheap, and the competition 
with human arms and limbs to become more hopeless But 
there ıs one region where the machine can never follow 
the human being, end that ıs in the exercise of thought 
In skill, in cultivated mind, in the power to adapt the 
processes of thought to the laws of Nature, in all that we 
call ‘skilled labour’ of the highest kind, in that man 
must always havea monopoly, and need fear no encroach- 
ment from the competition of the steam-engine It 1s 
to the developmen: of his powers ın that 1espect thaf the 
increase in the means of subsistence and the opening of 
new paths of self-support must be found On all of us, in 
whatever position we are, 1s pressing, as one of the mest 
anxious subjects of public care, the discovery of methods 
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by which the teeming millions of this country shall be 
able to maintain themselves in a prosperous, decent, and 
comfortable condition We cannot find in their unskilled 
labour a satisfaction of that want The difficulties are 
enhanced by the fact that our neighbours m other 
countries have been sensible of the supenonty which 
skilled education can confer,and have not been slow to take 
advantage of ıt If we will not be left behind in the race, if 
we desire to find any satisfactory solution for the deepest 
and the most inscrutable problem of our time, 1f wewish our 
complex community and high civilization to be maintained 
secure from all the dangers which the presence of unfed, 
unprosperous, untaught millions must bring upon them, 
we shall do our utmost to give a healthy and a rapid 
development to the secondary education of the worsing 
classes ” 


The 7zmes, commenting on the meeting addressed by 
Lord Salisbury, says — 


“The Prime Minister spoke of the occasion as marking 
an era in the development of secondary education The 
expression 1s scarcely too emphatic Many of those 
present at the Mansion House have been for years labour- 
ing for that cause, and often with little confidence that 
they would ever see the produce of the seed which they 
sowed Now, however, the husbandman s hopes rise, for 
he discerns everywhere lusty shoots flourishing, and he 
knows that a harvest ıs at hand It ıs no small matter 
to find Government recognition of the impoitance of 
manual or technical education in a Bill which will enable 
any School Board to promote ıt What London has 
done other cities will do, and here much has been done, 
and still more ıs imminent The Polytechnic and the 
Beaumont Institutes are admirable pioneers The pro 
jected Institutes for South London will soon, we should 
hope, be estabyshed, and the Charity Commissioners 
have promised to grant £50,000 ın aid of an Institute for 
the south-west paiishes north of the river on condition 
that the same amount ıs contributed by the distiict What 
limits are there to the possible benefits from a network of 
such institutions over London and other great cities? 
Even if they fail to sharpen the wits of our wogkeis, and to 
prepare them for their part in that struggle which the 
Prime Minister eloquently desciibed as the course of 
civihzation, 1f the foreign clerk continues to oust our own 
youth, we may count with certainty on deep and far- 
extending good from institutions mingling instruction 
with recreation, uniting many of the good ponts of clubs 
and schools, serving to some as ladders for ambition to 
climb with, to others as refuges from the public-house, and 
introducing intellectual light into the dark places of our 
cities For many a man and woman, especially at the 
outset of life, narrow means would lose all terror if there 
were open of an evening an Institute such as was de- 
scribed yesterday, and ıt would be the best palhative 
of that dull monotony which in some walks of life is 
more injurious, as it 1s immensely more common, than 
downright viciousness ” 


For many a day, as our 1eaders know, we have been 
urging the necessity for the establishment of a proper 
system of technicalinstruction The subject is one of such 
pressing importance that we have 1eturned to ıt again and 
again, seeking to present ıt ın many different aspects , and 
Lord Sahsbuiy’s speech and the article in the 7ees may 
be taken as indications that large classes of the com- 
munity have at last begun to understand that the nation 
has no time to lose in setting about a task which ought 
long ago to have been most seriously undertaken Even 
if the question had httle direct relation with economic 
interests, 1t would be for many reasons desirable to secure 
for manual training a place among our educational 
methods Attention has hitherto been too exclusively 
devoted in schools to such knowledge as may be derived 

rom books It 1s necessary, fiom the strictly educational | 
i 
e 


point of view, that teachers should aim at a wider, more 
direct, and more practical development of the mental 
powers of their scholars But othe: and even more funda- 
mental interests are also concerned Theleading nations 
of the world, ow rivals in industry and trade, have 
aheady perceived che benefits to be secmed from a 
thorough mastery, on the part both of employers and 
employed, of the principles of science as apphed to agrı- 
cultural and manufacturing processes The result is that 
in many of the best markets, where our supremacy as a 
trading people was formerly unquestioned, we find our- 
selves at a disadvantage , and it 1s certain that unless we 
place ourselves on a level with our competitors we shall 
have to passthrough some very bitter national experiences 
The question 1s really one of hfe and death for England 
It 1s a question whether m the near future there are or 
aie not to be sufficient employment and remuneration for 
the vast and growing masses of her population 





WEISMANN ON HEREDITY? 


"THE fundamental property of al hving matter is 
assimilation and consequent growth, and repio- 
duction 1s merely discontinuaus growth This 1s most 
apparent in the Protozoa, where the primitive form of 
reproduction—division into two paits—is common Each 
put exactly resembles the other part, and both the 
parent Heredity in them merely means identity of bodily 
substance, and consequent identity of vital phenomena. 
In Metazoa there 1s a sharp distinction between 1epro- 
ductive cells and body cells In many cases ıt 1s certain 
that the reproductive cells of each new organism arise 
dtrectlv from the reproductive cells of the parent Here 
there 1s as manifestly a continuity or identity of the germ- 
plasma as inthe Protozoa As has already been explained 
by Prof Moseley ın this paper, Weismann extends this 
phylogenetic continurty of germ-cell, or at least of germ- 
plasma—the essential constituent of the germ-cell—to all 
the Metazoa 
In the Metazoa, the germ-cells, instead of remaining 
single, give rise to the vast number of somatic cells which 
compose the adult structure The form, arrangement, 
and succession of these depend on the germ-plasma , 
and as there 1s contmuity of this from generation to 
generation it follows that the structures derived from rt 
are identical ın each generation Obviously this view 
excludes the possibility of the inheritance of acquired 
characters But this inheritance has been proved neither 
by observation nor by experiment, and it has been 1m- 
possible to conceive any satisfactory mechanism by which 
1t could be accomphshed 
‘Weismann bel:eves that the theory of the inheutance 
of acquired characters is not required to explain the 
phenomena of the organic world In the production of 
an acquired character two forces are at play, and these 
forces n relation to the organism may well be called 
centripetal and centrifugal The centrifugal forces ate 
ultimately referable to the molecular constitution of the 
germ-plasma, and are transmutted with the other pro- 
perties of the germ-plasma from generation to generation 
Changes in the centrifugal forces due to that mixing of 
plasmata which 1s the object of amphigonic reproduction 
constantly occur Adaptation and differentiation result 
fiom the action of the environment (centripetal forces) on 
these continual changes in the possibilities of the organism 
Not acquired characters, but the internal possibilities of 
them, are transmitted not the 1esults, but the centrifugal 
causes of tlfem, are transmitted and accumulated by natural 
selection An example will make this clear Giraffes are 
certainly descended from short-necked forms According 
to the old theory, during life their ancestors, by constantly 
stretching to reach higher and higher branches of the 
acacias, &c , on which they fed, elongated their necks a 


* “ Ueoer die Vererbung," von Dr August Weismann (Jena, 1884 ) 
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httle Each addıtıon to the neck so acquired was trans- 
mitted to the descendant, and by accumulation of the 
changes thus produced the modein long-necked condition 
was attamed According to Weismann, what happens 
is thts In each generation slight variations in the length 
of the neck, as in the other parts of the body, occur 
These variations are due to constitutional causes which 
aie transmitted When greater length of neck became 
important to the animal, those animals with necks a little 
longer or capable of being stretched out a little further, 
would have the adyantage, would survive longer, and 
leave more offspring The offspiing, inheriting the 
constitution of their parents, would inherit this tendency 
to have longer necks By the continual elimination in 
many generations of the short-necked forms, and by the 
seizing hold of each naturally-occurring vatiation, the long- 
necked condition would finally appear 
As variations are constantly occurring, natural selection 
must constantly be at work to maintain the standard of 
any organ Whenever an organ ceases to be of use, or even 
whenit becomes merely of subordinate utility, this selective 
maintenance falls into abeyance A state that Weismann 
calls Panmzvia results Variations below the standard 
cease to be eliminated, and the organ slowly degenerates 
In this way ıs explained degeneration through disuse 
degeneration from conditions that are not harmful but 
merely unnecessary In many cases organs that are not 
used degenerate very much during individual lives, but 
this occurs through failuie of nutrition Weismann 
*believes such effects not to be transmitted Were these 
effects inherited, useless organs must inevitably disappear 
very much more rapidly and completely than there 1s 
evidence for 
Instincts are elaborated, not by the accumulation of 
transmitted individual experience, but by continual selec- 
tion of mental variations in the required direction For 
instance, the instinct to avoid enemies arose not by 
accumulation of experience, for experience of the incon- 
venience of being devoured could hardly be transmitted, 
but by the naturally more timid forms surviving, and 
leaving more offspring than their less wary biethren 
Talent and even genius often run through sev@ral 
generations , and certainly mental powers can be much 
increased in individual hves But the exhibition of talent 
and genius depends on a combination of many physical 
and mental conditions ın which constitutional variation 1s 
ever present, and these variations are undoubtedly 
imhetitable Moreover, the history of famihes of con- 
spicuous ability (as, for instance, that of the musical family 
Bach) shows that the highest development often occurs in 
the middle of the seres, while the theory of the trans- 
mussion of acquired characters would demand to find it 
at the end 
Selection of variations best explains cases of adaptation 
tonewchmates But the immense influence of climate 
conditions on nutrition in each ontogeny must be taken 
into account 
Qualitative changes at first present some difficulty, bit 
it must be remembered that qualitative changes are nearly 
always at bottom quantitative A surface appears naked, 
though covered with many small hairs , or light-coloured, 
though scattered pigment-cells are present Quantitative 
variations in such conditions certainly occur, and are 
certainly transmitted, and natural selection can readily 
change the number o1 size of hairs or pxgment-cells, and 
produce so-called qualitative results 
It 1s not claimed as yet that the inhenitarice of acquired 
characters can be excluded in every case But increasing 
knowledge of the conditions of life and of the functions 
of organs causes ever a large: and larger pait of the 
phenomena of the organic world to be explained by the 
selection of natwally-arising variations 
P CHALMERS MITCHELL 


IMPERIAL GEOLOGICAL UNION 


EFERRING to my letter on the above subject, 
pubhshed ın NATURE, vol xxavi p 146, I beg to 
communicate, for the information of those mterested in 
the matter, the substance of a report made to the Royal 
Society of Canada at its meeting on May 22, in 
Ottawa 
The Committee repoited that it had, as directed, 
printed the letter of Sır Wilham Dawson to the President 
of the Royal Society, and the first report of the Com- 
mittee, and had circulated these extensively, sending them 
especially to geoiogists and Societies n Great Britain 
and the colonies and dependencies of the Empire A 
large number of rephes had been received testifying to 
a somewhat general wish for union and co-operation 
The matte: was then laid before the Council of the 
Royal Society, with the view of holding a Conference in 
London under its auspices The subject was taken up 
by the Council .n October last, and a 1esolution was 
passed and communicated to the Committee to the effect 
that, having regard to the existing concition of the 
question of scientific federation, and the various con- 
tingencies that may occur during the next few years, they 
do not see their way to summon such a Conference as 
that recommended 
In view of this resolution ıt was felt to be useless for 
the present to attempt any farther action Stull, as the 
desire for and appreciation of the benefits of the union 
contemplated seemed to be very general, and as oppor- 
tunities may occur later for giving ıt a practical form, it 
was thought best by the Royal Society of Canada to con- 
tinue 1ts Committee, with power to correspond with other 
bodies and with persons interested The undeisigned 
will therefore be glad to receive any communications on 
the subject 
Some misconceation appears to exist as to the relations 
of the mtended movement to the International Geological 
Congress which 1s to meet in London in September next. 
They have in reality no connection, eacept that, 
under eertain contingencies, they might be mutually 
helpful 
A Union of British Geologists might exercise an 1m- 
fluence for good in connection with the plans for unifica- 
tion of classification, nomenclature, and mapping, which 
have occupied the attention of the Congress, but its 
function would rather be the positive one of uniting 
workers throughout the wide area occupied by the British 
Emprre, and enabling them more effectually to co-operate 
ın the extension of actual knowledge, in giving mutual 
aid, in enlaiging the mental vision of local and special 
workers, in making accessible to isolated labourers the 
common stock of knowledge, and m preventing the inter- 
ference and discordance which result from disunited 
effort 
That there are difficulties in the way of the realization 
of such a plan as appled to Bnitish and colonial geologists 
in the first instance, and ultimately to all English-speaking 
geologists there can be no doubt , but they are continually 
diminishing, ın consequence of greater facilities for inter- 
course and the rapid growth of scientific work in the 
yarious outlying parts of the Empire The idea 1s thus a 
fruitful one, certain to be realized ın the future, and 
possible even at present if a central nucleus could be 
secured for an Imperial oiganization It 1s not impossible 
that the large gathering of Enghsh-speaking geologists 
in London in September may afford opportumity for 
further discussion of the plan , and if the mvitation which 
it 1s understood will be given by our friends of the United 
States to hold the next meeting in America be accepted, 
this may constitute another step in the same direction 
Montreal, Mav 31 = 
J Wm Dawson. 
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NOTES 


THE Laboratory of the Maune Biological Association at Ply- 
mouth ıs now appioaching completion, and, afte: the opening 
ceremony on the goth inst , it will be, im all essential 1espects, 
1eady fo. work The salt wate reservoirs have, afte. several 
delays, been filled, and the wate: 1s now cuculating fieely m 
the tanks of the aquarum The fittings of the main laboratory 
are complete on the north side, and will give accommodation 
for seven naturalists, besides the Resident Duecto. In addition 
to this there are the physiological and chemical laboratories, 
all the fittings of which aie now ın place, and the library 1s in 
process of formation The Association stands very much in 
need of presents of books, and it ıs hoped that those who are 
interested in its work, and have duplicate copies of biological 
woiks on their shelves, will be disposed to present them to so 
deseiving an institution At the opening ceremony on the 30th, 
upwaids of a hundred members and their fiends aie expected 
tobe present The fact that Parliament is in session will keep 
away many of those who take a liberal interest in the Associa- 
tion, but ıt 1s hoped that Sir Lyon Playfair, Sir Edward Clarke, 
and Sir Edward Bukbeck will be present to represent the Par- 
hamentary interest Prof W H Flower will be the presiding 
zoologist, and with him will be many well known men of sc ence, 
including Profs Ray Lankeste1, Milnes Maishall, McIntosh, C 
Stewait, Dı Gunther, Mi, Adam Sedgwick, and many others 
The Hydiographei has stated his intention to be present, and 
the naval and military element will be fully 1epresented by the 
commanding officers of both services at Plymouth The Fish- 
mongers’ Company, which has been so munificent a pation of 
the Association, will be fully represented by its Piime Warden, 
Sir James Claike Lawience, and several members of the Court 
They have kindly undeitaken the hospitable duties of the occa- 
sion, and there can be no doubt that the dener at the Grand 
Hotel, and the speeches that may be expected to be made there, 
will form a most impoitant part of the day’s proceedings 


THE annual meeting foi the election of Fellows of the Royal 
Society was held at the Society’s rooms in Barlington House 
on June 7, when the following gentlemen weie elected Thomas 
Andrews, F R S E , James Thomson Bottomley, M A , Charles 
Veinon Boys, Arthur Heibeit Church, M A , Prof Alfred George 
Greenhill, M A , Lieut -General Su WilhamF D Jervos, RE, 
Prof, Charles Lapworth, LL D, Prof T Jeffery Paiker, 
Prof John Henry Poyntmg, MA, Prof Wiliam Ramsay, 
Ph D., Thomas Pndgin Teale, FRCS, Wilham Topley, 
FGS, Henry Tnmen, MB, Piof Henry Marshall Ward, 
M A ,-Wiliam Henry White, M I C E 


Dr S H Vines, FRS, Fellow of Cams College, Cam- 
budge, has been elected to the Sherardian Professorship of 
Botany at Oxfoid 


THE King of Sweden, who was elected an Honorary Member 
of the Linnean Society at the centenary anniversary meeting of 
that Society held at Builington House on May 24 last, gave an 
audience on Friday afternoon to the President (Mr W Car- 
ruthers, F R S ), Secretaries (Messrs B D Jackson and W 
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P Sladen), and Libiarian (Mr Hatng), and msoibed his ! 


name in the album wherein the names of all Fellows and 
Honorary Members have been inscribed since 1788 The Royal 
signatures include those of George IV, Wiliam IV, Queen 
‘Victo1a, Prince Albeit, the Prince of Wales, the King of the 
Belgians, the King of Saxo1y, and now the King of Sweden 


THIS week the University of Bologna 1s celebrating the eighth 
century of its existence A congratulatory Greek ode has been 
wutten by Prof R C Jebb, who represents the University of 
Cambridge as its senor delegate at Bologna The verses, which 
are composed in the meties of Pindarės eighth Olympian ode, are 
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suggested by the circumstance that the University of Glasgow, 
in which Prof Jebb holds tie Chair of Greek Literature, 1s the 
only University ın this country of which the model was taken 
directly and exclusively fiom Bologna 


THE second annual soz de of the Middlesex Natural History 
and Science Society was held at the Society’s 100ms, 14 Chandos 
Street, Cavendish Square, on Thursday evening last Lord 
Strafford, the Lo1d-Lieutenant of the county, President of the 
Society, was in the chan Many objects of scientific interest 
were exhibited 


THE Hon. J Collier has undertaken to paint the portrait of 
Prof Williamson, which 1s to be presented to University 
College 


THE Conferences convened by the London Chamber of Com- 
merce to considei the qaestion of commercial education led to 
the appointment of a Committee for the full discussion of the 
subject This Committee nominated a sub Committee, among 
the members of which were Sn John Lubbock, Sn Henry 
Roscoe, and Sir B Samuelson A scheme for the improvement 
of commecial education has now bedh drawn up by the sub- 
Committee and sent to vaiious business men, schoolmasters, and 
other authorities on education, with a request for practical 
suggestions The scheme, as it stands, proposes as obligatory 
subjects for exammation for a commeicial certificate (1) 
Enghsh , (2) Latin, (32) French , (34) Geiman, Spanish, or 
Italian , (4) history of British Isles and colonies, geneial and 
modern history, including commercial history , (5) geogtaphy, 
physical, political, commercial, and industrial , (6) mathematics , 
(7) drawing Proficiency 1s also required ın at least one of 
the following physics, chemistry, natural history, commerce, 
and political economy 


ProF LuTKEN, Directo: of the Zoological Museum of 
Copenhagen, has addiessed a strong appeal to country people in 
Denmark to protect the sand grouse He points out that the only 
countries in which the buds nested ın 1863 were Denmark and 
Hjland, but that owing to people gathering and eating the eggs 
no birds were hatched He trusts that this wanton conduct 
may not now be repeated The Professor feels sme that the 
bud can be acclimatized in Denmark, as the sandy cliffs and 
shores of that country are particularly suited to its bleeding The 
Zoological Gardens in Copenhagen have obtained a live specimen 
of the bird, caught in the Island of Funen Flocks upwards of a 
hundied ın number have of late been seen in many paits of 
Denmark 


OnE of the laigest pime-trees ever grown in Sweden was 
felled the other day ın Lapland It measured over 120 feet in 
height, and was 12 5 feet in diameter 2 feet from the ground 


On the evening of May 14, about to pm, a brilhant meteor 
was seen at Kalmar, ın Sweden It was about the size of an 
ordinary plaʻe, the colour being pale yellow, and ıt had a train 
about 109 feet in length It went im a noith-westeily direction, 
apparently only some little height above the ground, and ex- 
ploded some distance fiom the town with a noise like that of 
burning gunpowder Durnng its progress a whizzing sound was 
distinctly heard 


In vol iv Part 4, of the Zudian Meteorological Memous, 
Mr J Elhot gives a hst and brief account of the south-west 
monsoon stozmsgenerated in the Bay of Bengal dunung the years 
1882-86 Thus list, which contains Nos 47-101 of the senes 
of storm», 1s a continuation of that given in the sixth paper 
of the second volume of the AZems75, and 1s accompanied by 
yearly and monthly tiack charts Some of the principal storms 
have been fully discussed in previous parts of the Memozrs and 
in the Journal of the Bengal Asiatic Society The retreat of the 
south-west monsoon 1n Octobe: 1866 was followed by the occur- 
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1ence of three cyclones at intervals of about a fortnight They pre- 
sented such marked peculaities that they have been specially 1m- 
vestigated Allwere generated ın the ımmedıate neig 1bourhood of 
the Andamans The first, which began to form on November 2, 
1s an example of a class of storms, of occasional occurrerce, 
which pass across Southern India ito the Arabian Sea, and it 
lasted for a fortnight It 1s the first example of its kind which 
has been fully worked out The second, which was also a very 
violent storm, was formed on November 13, and affords a 
matked illustration of the effect of a mass of land in modifying 
the motion of a cyclonic disturbance The third storm formed 
on December 7, and was in many respe cts exactly similar to the 
first, excepting that ıt was comparatively feeble at sea and 
short-lived on land 


AT the meeting of the French Meteorological Society on May 1, 
M Poincaré presented calculations and synoptic charts showing 
mean barometric heights at latitude 30° and 10° N , for every 
day fiom December 9, 1882, to December 15, 1883, and on the 
paiallels of 40°, 50°, and 20°, for a number of selected days, and 
pointed out certain relations which he considered existed between 
the barometiic movements*at these latitudes, and the posit.ons 
of the sun and moon, and the effect of these on the displace- 
ments of the region of the tiade winds M Renou made a com- 
munication upon the unsatisfactory condition of actinometry, 
and showed that the values obtamed varied according to the ım- 
struments used, the force of the wind, &c , and he submitted some 
of the observations made during seven years at the Obseivatory 
of the”Parc Saint-Mam The Sectetary presented, on the part 
of M Pictre, of Pau, a plan for the graphical representation of 
local observations, ın connection with general weather charts, 
with the view of facilitating local predictions M d Abbadie 
urged the desu ability of developing the study of earthquakes, and 
offered to give paiticulars as to an ineapensive form of seismo- 
giaph, and as to the ob eivations 1equired, to persons willing to 
undertae such investigations 


Tne Committee of the Association for the Oral Instruction of 
the Deaf and Dumb have issued their Repoit for 1887 Tey 
e\piess much regret that in a gicat many instances the children 
are too eaily 1emoyed fiom the school establishel by the 
Association Parents and guardians appear to think thet as 
soon as a fair amount of speech and lp-reading has been 
acquired theie 1s no longe: any need for special training Not- 
withstanding this diawback, the Committee feel asswed that 
in each year the friends of oral instruction increase in numbers, 
and that the time ıs not fa- distant when the manual alphabe* 
and sign language, if retained at all, will exist only as a special 
requirement for cases of imperfect vision and semi-imbecility 
At the Tramıng College two grades of ceitificates aie now 
gianted—first class for head, second-class foi assistant teacneis 
Dumng the yea: 1887 eleven female teachers attended the 
Tiaiming College, of whom six obtaimed first-ciass, and two 
second-class certificates 


A NEW edition of Sir Walter Bullei’s ‘‘ Ilistory of the Buds of 
New Zealand” has been issued Without going over identically 
the same ground, the author gives in this edition a more thoroughly 
complete account of the birds of a countiy which ıs second in 
interest to none in the world as 1egards its natutal history A 
melancholy interest attaches to the avifauna bf New Zealand, 
where so many of the indigenous birds remains of a most anciert 
fauna, are either extinct o1 on the verge of extinction Sir Walter 
Buller deserves well of every natwialist for the wonderful pains 
and energy he has shown ın getting together the facts for the 
life-histories of many of these buds, which ın a few years no 
one will be able to procure, and he has accomplished his task 
ably The scientific portion of the work and the full descrip- 
tions of the species are as well wiitten as the accounts of the 
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habits The plates have been done by Keulemans, and produced 
by chromolithography, but, like all illustrations of birds pro- 
duced by this process, they are not quite satisfactory Insects. 
appear to us to be capable of lustration by chromolithogiaphy, 
but birds do not lend themseives so readily to this method The 
delay ın production ıs excessive, and the cost very consider- 
able, while the efforts to produce a striking plate result ın some 
loss of exactness in the colouring of the bird, this being not 
strictly accurate m many cases That this should result when 
the best lithogiaphic draughtsman of birds in the world has been 
employed, and unlimited money been spent on the production of 
the plates, clearly shows us that chiomolithography 1s, and ever 
will be, infe1io1 to hand-colouring 


THE fifth monthly part of the ‘ Cyclopzedia of Education” 
(Swan Sonnenschein) has now been issued The complete work 
will mclude about twelve parts 


A SECOND edition of Mr S R Bottone’s “ Electrical Instru- 
ment-making for Amateurs” (Whittahe: and Co ) has just been 
issted In compliance with the request of several correspond- 
ents, the author has added a short article on the telephone 


Sir DAVID SALomon’s useful “Management of Accumu- 
lators and Private Electiic Light Installations ’ (Whittaker and 
Co ) has alieady reached a fourth edition The author has 
thoroughly 1evised the work and made some additions, including 
the “ Rules and Regulations foi the Pievention of Fire Risks,” 
as Jud down by the Committee of the Souety of Telegraph- 
Engineeis and Electricians 


Messrs GUY AND Co, at Cork, and Messrs Simphin 
Marshall, and Co , London, have published a ‘* Guide” to what 
the enthusiastic author calls ‘‘the most picturesque tou: in 
Western Euope” By this he means atom in the south-west 
of Theland The little volume 1s illustrated 


Mr LELAND’s work on ‘Practical Education” has reached 
a second whition He will now follow up the ideas set down in 
this booh by a sees of ilustiated hand-boohs on the minor 
arts and industiies ‘The senes will begin with a manual on 
“Drawing and Designing ” 


“ A FRESH WATER YARN,’ an illustiated account of a 
boat-voyage up the Rive: Avon, ıs announced for immediate 
publication by Mr Elliot Stock 


Mr T FISHER UNWIN 1s about to publish a second edition 
of Mr Edward Newman’s “ Budsnesting and Bud skinning ’ 
The work has been revised, and practically re-wiitten, wi'h, 1m 
addition, dnections foi the collection and preservation of bids, 
and a new chapte: o bud-skinning, by Miller Christy 


Mussrs E anD F N Spon have in preparation ‘‘ The 
Drainage of Fens and Low Lands by Gravitation anc 
Steam Power,” by W H Wheeler, ‘Practical Notes on 
Lipe Foinding,” by James W Macfarlane , and ‘‘ A System 
for the Construction of Crystal Models on the Type of an 
QOidinary Plait,” by John Gorham 


THE almmistrators of the schools of the Caucasus have just 
brought out the first volume of the works of the late General 
Usla1 No explorer of the Caucasus has done so much as Uslar 
did foi the ethnography of the 1egion, yet his works are lutle 
known In 1862 he published his 1emarhable researches into the 
Abkhazian language, and Jas l the foundations for a1ational, most 
appiopiiate, and easy transcuption of this and other Caucasian 
languages Later on, he brought out similar works on the 
languages of the Tcherkesses, Avarians, Lakhes, and so on 
He did not merely compile more or less perfect vocabulane® of 
each language, but thoroughly learned each ın turn, with the help 
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of natives, and he considered his work worthy of publication 
only when he could bring out an elaborate grammar Unhappily 
all his works were merely lthographed in a Limited number of 
copies Now the first volume has appeared at ‘l'iflis unde: the 
title of “Ethnography of the Caucasus.” It contains Uslar’s 
work on the Abkhazian language, and several smaller articles 
on the principles of transcription of the Caucasian languages , 
on the languages of the Icherkesses and Ubykhes, and on the 
grammar of the Svanetian language 


THE sporadic geographical dis‘ribution of the Aldrovandia 
vestculosa—an aquatic plant of the family of Droseraceee—long 
ago attracted the attention of botanists Grisebach and 
De Candolle discussed it, and Caspary made it the subject of 
two well-known monographs, trymg to explain the strange dis- 
tribution of the Ald ovandia, a few individuals of which had 
been discovered, after much hunting fo. them, ın locahties so 
far apart as Arles, Bordeaux, and a very few other places in 
France , at isolated spots ın Italy, Tyrol, and Hungary, ın Silesia , 
about Pinsk in Lithuania, and at Calcutta Since Caspary 
wrote, it has been discovered also in Brandenburg, South 
Bavaria, and at two other spots in Prussia Schweinfarth dis- 
covered it ın Central Africa, and Ferd Muller in Australia » and 
Russian explorers have found it on the Lower Amu-daria, and 
in the delta of the Volga Taking up again the whole question 
as to the causes of its sporadic extension, ın the Tudy of the 
Kazan Society of Naturalists (vol xvn fasc 1), M Koz- 
chinshy shows that ın the delta of the Volga ıt grows especially 
in thickets of rushes There, in the most inaccessible parts of 
the thickets, the watei 1s covered with flowers of the Ald; ovandia, 
while ın open places ıt 1s very scarce, and the few individuals 
discovered rarely ower MM Flerbich and Berdan noticed the 
same circumstance on the Timiecki Lake about Cracow , and 
M Korzchinsky concludes that the A/d)ovandia vesiculosa 1s a 
feeble plant which cannot compete with other aquatic plants, and 
1s thus compelled to seek for refuge ın the shaded spots amidst 
the rushes where no other aquatic plants grow The spgts where 
the Aldrovandia grows now must be regarded as a few remnants 
of a wide region over which ıt formerly extended, and M 
Korzchinsky compaies it ın this respect with the Trapa natans, 
which 1s also dısappeanng 


How far north did the Caspian Sea extend during the post- 
Pliocene period? This question has often been considered by 
geologists and geogiaphers Marine deposits, undoubtedly 
Caspian—that 1s, contaming a fauna which 1s now characteristic 
of the Caspian Sea~have been recently found as far north as 
the Samara bending of the Volga, so there can be no doubt 
that during the post-Phocene period a gulf of the great Aral- 
Caspian basin penetrated north, up the piesent valley of the 
Volga, as far as the 54th degiee of noith latitude <A few 
years ago Prof Golovkinsky zaised the question whether the 
post Pliocene sediments which fill up the gieat depression on the 
middle Volga at its junction with the Kama, were not also 
deposited in a great lake which stood in connection with the 
Caspian , and this question is now answered by M Netchayeff, 
who has investigated these deposit. He communicates to the 
Kazan Society of Natuialists (Z udy, vol xvu fasc 5), that 
the brown-yellow sandy clays on the Kama about Tchistopo] 
(55° 20’ N lat ), contain the following fossils Drieyssena poly- 
mo1 Pha, most ckaracteitstic of the Aial-Caspian deposits all over 
the Trans-Caspianiegion, Pesedium Sfoutinale, Paludina achatina, 
P impura, Lamneus fuscus, Helrx pulchella, and the Hydr obia 
caspia tE:chwalc) The latter, accoiding to Grimm, 1s one of 
the forms now ır. the Caspian Sea which are found only in that 
sea We must therefore conclude that the Kazan depression of 
the Folga, now about 150 feet above the sea-level, z e 235 feet 
above the level of the Caspian, was agpart of that sea at a pernod 
so close to our own as the post-Phocene 


THE cod and whale fisheries in the north of Norway have 
entirely failed this spring, and ıt 1s suggested that the non- 
appearance of the former ıs due to the low temperature of the 
sea tnis season Thus the Russian naval officers stationed on 
the Murman coast found in May only a surface temperature of 
from 1° to 2°C , and along the Norwegian coast ıt has been 
lower still As to the whale fishing, only 40 animals had been 
captured by the end of April against 200 last year ‘It 1s main- 
tamed that tke present wholesale slaughter carried out by 
Norwegian and Russian steamers equipped with harpoon guns 
will eventually extirpate these animals, and some measuie for 
their preservation ıs contemplated Advices from the Arctic 
regions state that there was an enormous mass of drift-1ce in those 
waters during this spring Two sealers, the Hek/aand the famous 
Vega, were imprisoned for more than a month in the 1ce to the 
north-east cf Norway 


IN the very useful scientific methods whereby movements re- 
cord themselves ın curves, photography and a point moving ona 
smoked surface are perhaps those forms which yield the most 
delicate curves In the French Sockté d'Encouragement, M 
Mascart has called attention to a useful modification by M 
Fénon, 1n which a bent tube of tempeied steel forms a siphon, 
dippirg at one end ın a reservon of ink, and at the other being 
shaped like a pen point, which 1s brought near the moving paper 
(the sloped section outwards) Capillary force prevents outflow 
when the apparatus ts at rest A fine trace is produced by this 
pen, without interruption by the most rapid displacements, and 
without sticking when at rest M Wolf, of the Paris Obser- 
vatory, has used the system for getting records of alr-piessure, 
temperature, wind, &c , with the best result) The reservoir 
needs charging only once a week , and using inks mixed with 
glycerine a single charge has been found to suffice for a barometer 
record of more than six months 


IN a recent interesting lectue, opening his course at the Col- 
lège ae France, M Ribot gave a sketch of contemporary 
psychology The science in France might be characterized by 
one expression—‘‘ the era of monographs ” There was no com- 
prehensive work like that of Wundt in Geimany, such were 
certainly very useful, but, lıke vast cathedrals, they always 
needed 1epan at some pomt In psychology proper, the part 
belonging to logical operations, to reasoning, as principle of the 
unity of perceptions, had been well studied, and peihaps the 
most .mportint results nad been reached in the study of the nature 
and physical conditions of the ımage The psychology of move- 
ments, especially those e pressing thought, had yielded a 11ch har- 
vest , while tae great amount of experimentation in hypnotism, and 
the foundation ın 1885 of a Society of Physiological Psychology 
(impossible twenty years ago), slowed the vitality of French 
studies In England, the principal contributions were in com- 
parative psychology, 1epresented chiefly by the work of Lubbock 
and Romanes Germany was the centre of psycho-physics 
Wundt’s laboratory at Leipzig, founded in 1879, had acquired 
great renown, and, last year, had twenty students of different 
nationalities working in at M Ribot justified those studies, 
which had been rather depreciated ın France The predomin- 
ating tendency in Italy was criminal psychology (better known 
as criminal anthrépology)—the three chiefs of the school being 
Lombioso, mainly a biologist, Fern, a sociologist and statis- 
tcan , and Garofals, a jast It had gained several adherents 
in France, and there were symptoms of its mvading Spam In 
the United States, as in Germany, public instruction had almost 
alone played the pait of initiation in the psychological move- 
ment , ın Ergland, the wok had been chiefly done by books 
(Ml, Bain, Spencei, &¢) Four American Universities now 
gave special teaching in physiological psychology, and had 
laboratories, psycho physics being the dominant study <A 
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journal devoted to experimental psychology was started at the 
Johns Hopkins University, last November, by Prof Stanley 
Hall The work of James at Harvard was also referred to 
Allusion was further made to Russia, which might be expected 
to take a good place ın the psychology of the future 


THE additions to the Zoological Society’s Gardens during the 
past week include five Pea-fowls (avo c7 istatus, 26,3 2) from 
India, presented by Her Majesty the Queen, a Pagoda Owl 
(Syrninm sinense), a Horsfield's Scops Owl (Scops lemp) from 
Penang, presented by Mr C B Ricketts , three Grey-breastea 
Parrakeets (Bolbor Aynchus monachus) from Monte Video, pre- 
sented by Mis Macnab, a —— Gull (Larus ) fiom 
Massowah, presented by Mr D Whilson-Barker, a Chilian 
Skunk (Conefatus maputo) from Chili, a Black-necked Swan 
(Cygnus mgricolhs) from Austral a, a White-throated Monitor 
(Var anus albogularis) from South Africa, purchased , a West 
Australian Great Kangaroo (Maci opus ocydi omus 6) from West 
Australia, two Wandenng Tree Pies (Dendrocitta vagabunda) 
from India, received in exchange, a Japaneese Deer (Cervus 
sika $), a Burrhel Wil® Sheep (Ovis du77hel 2), born in the 
Gardens 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JUNE 17-23 


(FOR the reckoning of time the cıvıl day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed ) 
At Greenwich on June 17 
Sun rises, 3h 44m., souths, 12h om 43 7s , 
right asc on meridian, 5h 454m , 
Sidereal Time at Sunset, 14h 3m 
Moon (at First Quarter June 17, 7h ) rises, 12h Im , souths, 
18h 33m, sets, oh 52m* might asc on meridian, 
12h 19 2m , decl 2° 56' N 


sets, 20h 17m 
decl 23° 25’ N 


Right asc and declination 


Planet Rises Souths Sets on meridian 
hm h m h m h m A 
Mercury 5 37 13 43 21 49 7 275 21 5%N 
Venus 3 19 Il 32 19 45 5 163 22 57N 
Mars 13 43 19 13 O 43* 12585 6 38S 
Jupiter 17 36 21 59 2 22* 15453 18 54 S. 
Saturn 6 52 14 43 22 34 8 280 19 45 N 
Uranus 13 23 19 3 O 43* 12 493 4 355 
Neptune 2 27 10 12 17 57 3 560 18 44 N 
* Indicates that the setting ts hat of the following morning 
June h 
18 13 Mars in conjunction with and 5° 48’ south 
of the Moon 
20 15 Uranus stationary 
2I o Sun at greatest declmation north, longest 
day ın northern latitudes 
2I 12 Jupiter in conjunction with and 3° 51’ south 
of the Moon 
Variab'e Stars. 
Star RA Decl 
h m ‘ h m 
U Cephei 0524 81 16N June 20, 23 14 m 
R Virginis 12 328 7 36N ee 35 m 
§ Libre 14 550 8 45 1) 22, 2 28 m 
U Ophiucht 17 109 1 20N 1 23, 2 Om 
3 23, 22 14 m 
Z Sagittarn 18 148 1855S » 9, I OM 
Sa 23, O OM 
n Aquilze 19 46 8 o 43N 1, 20% I1 OM 
X Cygni 20390 35 11N 1) 22,22 Om 
ë Cephe: 22250 575IN 3) 20,22 Om 
M signifies maximum , #7: minimum 
Meteor-Showers 
RA Decl 
Near 8 Uisce Mayjouis 169 55 N 
» Ç Cygn 318 32N 
Between ô and e Cephe 335 57N Swift 
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GEOGRAPHICAL NOTES 


THE paper read at Monday’s meeting of the Royal Geo- 
graphical Society was on Hudson’s Bay and Hudson’s Strait as 
a navigable channel, by Commander Markham It was really a 
brief sketch of a much larger memoir on Hudson’s Bay which 
Commander Markham has prepared, and which will ultimately 
be published by the Society For some years investigations 
have been carried on with a view to discover whether the naviga- 
tion of Hudson’s Bay could be so depended on as to justify its 
acceptance as a regular trade route, m conjunction with a railway, 
to the more northerly parts of Canada Commander Markham 
briefly sketches the history of navigation in Hudson’s Bay, and 
concludes with the results of his own visitin the summer of 1886 
on board the 4/e¢ The result, he states, of all the experience 
gathered from voyages during two centuries, and from observa- 
tions at the stations, 1s that EIudson’s Strait 1s perfectly navigable 
and free fiom ice ın August and later in the season It must be 
remembered that this passage has been successfully accomplished 
nearly every year for the last two centuries, while the vessels 
that have been employed on the service have been ordinary 
sailıng-shıps, deperdent entuely on wind and weather It 1s 
very rare indeed that they have failed to get through, and still 
more rare that any of them have been destroyea by the ice It 
appears from the official records of the IIudson’s Bay Company 
that Moose Factory, on the southern shore of the bay, has been 
visited annually by a ship since 1735, with but one eaception, 
namely in 1779, when the vessel for once failed to achieve the 
passage of the strait The percentage of losses by shipwieck 
among these vessels employed in Hudson’s Bay 1s far less than 
would have to be recorded ın a lıke number of ships engaged ın 
general ocean trafic Commander Markham pointed out that 
unul quite recently only sailing-vessels attempted to navigate 
Hudson’s Bay, and maintained that with a properly constructed 
steam-vessel, there need be neither duficulty nor danger The 
establishment of new routes for commerce, Commander Mark- 
ham concluded, 1s always a gain to the scence of geography In 
come cases new regions have to be discovered and explored In 
others the physical aspects of an already known region must be 
more carefully studied, and many points of interest relating to 
the action of climates, or of winds and curients, may be ascer- 
tamed The proposed Winnipeg and Hudson’s Bay Railroad ıs 
a striking instance The objections of opponents to the route 
have had to be carefully exammed All former experience had 
to be collected, maturely considered, and passed in review 
Observatories hau to be established at severai points, to make 
certain whether the histoiical records actually coincided with 
physical facts as they now exist The route itself had to be 
satled over and explored All these various researches have 
been as great a gain to geography as to commerce They have 
enriched our science with a fresh stock of information, have 
revised previous conceptions, and confirmed or rejected, as the 
case may be, the theortes and views which may have been put 
forwaid From this point of view, and from this point of view 
alone, can commercial or political questions receive consideration 
here The study of the Hudson's Bay route snvolves a problem 
for which physical geogiaphy alone can furnish a solution 


Dr F II II GUILLEMARD has been recommended, by 
the joint Committee of the Royal Geographical Society and the 
University, as Lecturer on Geography at Cambridge 


TuL Bollettino of the Italian Geographical Society for May 
publishes the map of the Massawa distuict (Massawa to Saatı) 
prepared to the scale of 1 80,000, by Prof P Durazzo, with the 
materials which have been supplied by the Italian Staff officers 
during the recent military operations ın that region Prof 
Durazzo has also now completed his large map in two sheets, 
scale 1 800,000, of all the Italian possessions and protectorates 
in East Africa These cartographic works embody the iesults 
of all the latest surveys, and contain several new featmes, as well 
as some impoitant corrections of existing maps 


OLR ELECTRICAL COLUMN 


illustrations of stress m a dielectric m 
an electric ficld, due to Dr Ken, have been modified 
and amplified ty Messis Rucker and Boys, and were Rown 
to a large aud'ence at the Institution of Electrical Engin- 
cers on March 22, and again at the sozde of the Royal 
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Society The dhelectric they used was carbon bisulphide 
(CS,), and the beam of light passed through about four inches 
of the liquid The presence and intensity of the electric 
field was evident to all by the brightness of the scieen 
They showed experiments to illustiate the fact that the repulsion 
of similarly electified bodies may be 1egarded as an attraction 
between each of them and surrounding objects They have devised 
an experiment visible to a large audience to show that in an electiic 
field the structure of the CS, becomes crystallime—that ıs, the 
optical properties along and transverse to the electiic lines of 
force are different , ın other words, the velocities of propagation 
of light vibrations diffe. when parallel and perpendicular to the 
lines of force, contrary to the view formerly held on the Continent 
that the effect 1s due to unequal expansion They were able to 
increase the stress so that the quid displayed colours even to 
the green of the second order , and by obsei ving the spectrum of 
the light passing through the field, black bands enter at the 
violet end and traverse its whole length as the potential 11ses 
Faraday’s experiments and speculations, Maxwell’s mathematics 
and theories, are rapidly becoming acknowledged facts, and the 
apparatus of Messrs Rucker and Boys will materially assist ın 
spreading a knowledge of the confirmation which those theories 
receive fiom the work of Keir and Quincke 


BLonDLor (Comptes rendus, January 30, 1888) has been 
working ın the same direction, but with vibratory discharges 
from a Leyden jar, in order to test the existence or non-exist- 
ence of ietardation in the optical effects He could see no 
retardation 


CowLzs’s process for the production of aluminium from its 
ores by the direct action of an electric current of 5000 amperes 
1n an electric furnace has now become an industry Wonks have 
been started near Stoke, and bronzes of wonderful quality are 
supplied at compatatively cheap prices 


THERE Is a fashion in experimental investigation as 1n every- 
thing else Self-induction ıs played out, and now the counter 
EMF of the arc 1s passing through the same phase Uppen- 
born (Berblattei, No “1, 1882, p 83) 1s the last inquuer He 
finds for a current of 7 7 amperes and 10 mm carbons, that 
a = 35 4to45 4, 0=1 74 to 3 21n Edlund’s formula— 

E=a+3l 
Since a decieases both for an increase of current and foi an 


Increase 1n the section of ac, he leans to a resistance hypothesis 
rather than an E M F 


KLEMENCIE (Be:d/atter, No 1, 1888, P_ 57) finds the specific 
mductive capacity of mica to be 6 64, Cohn and Arons (dnn 
der Physik, No 1, 1888, p 13) that of distilled water 76, 
ethyl alcohol 26 5, amyl alcohol 15, and petroleum 2 04 


PALMIERI (March 1888) has observed that ma bright clear 
sky, with a high and steady barometer, and every indication of 
continued fine weather, the electrometer will give an indication 
of change long before the barometer 


W KOHLRAUSCH (Electi otechmsche Zertschs it, March 1888) 
has estimated the current and quantity of electricity in a 
hghtning-flash He calculates that it will take 9200 amperes 
to melt a copper rod of 25 centimeties diameter Preece’s 
constant (Proc RS, March 1888) makes ıt 10244 Sucha 
current concentrated in a flash would contain from 52 to 270 
coulombs, which would decompose from 5 to 25 muilligrammes 
of vater, and fiom 9 to 47 cubic centimeties of explosive gas 
If this energy were stored up and distuibuted for electric hghting, 
it would require from 7 to 35 such flashes to keep one glow 
lamp alight for an hour 


VOGEL (Electi technische Zertscha ft, January 1888) had pre- 
viously calculated the relative value of copper and iron as 
hghtning protectors, giving non a section 2 5 times that of 
coppe: to act with equal efficiency Preece’s constants give the 
relative efficiency— 

Iion 3148 
Copper 10244 
for equal diameters—that 1s, an inch rod will fuse with the above 
currents im amperes, or, if we take the same current, say 300 
amperes— ž 
Iron o 2086 
< Copper 0 095 
are the diameters m inches of the wires such currents will fuse, 
or im the ratio 22 to 1, Vogel’s fato being 13 54 to 96 


Vogel did not considei the emissivity of the surface, and there- 
fore his 1esults ale not so accurate as Preece’s experimental 
figures 


THAT patient worker, H Tomlinson, has proved that the 
temperature at which nickel begins to lose its magnetic 
properties ıs between 300° and 320° C , but that the iate of 
decrease of magnetic permeability, and the temperature at which 
permeability practica‘ly vanishes, vary with the magnetizing 
force, and hence the widely different results by different 
observers Faraday made the former point 330° to 340°, 
Becquerel 400°, Poullet 350°, Chrystal 400° Iion behaves 
in the same way permeability vanishes between 750° and 770° 
according to Ledeboex 


ProF EWING AND Mr Cowan have been examining the 
magnetic qualities of nickel on the same lines as the former 
examimed iron They confim Sir W Thomson’s observation 
that longitudinal pull diminishes magnetism to a surprising 
extent Theu paper in the Philosophical Transactions will be 
looked forwaid to with much interest 


S ARRHENIUS (Wiener Berichte, xcvi p 831) has shown 
that the electrical conductivity of chloride and bromide of silver 
was influenced by the intensity of the rays of light which fell upon 
the salts It was most intense at G of the spectrum, and 1s 
therefore an effect of light, and not of heat 


F Kou rauscu (MViedemann’s Annalen, No 4, 1888) has 
shown that the electric conductivity of 


Hard steel 1s 3 3 
Soit steel 755 
Wrought iron ,, 7 6 . 
mercury beirg 1, while their thermal conductivities m C G S 
units were— 
Hard steel o 062 
Soft steel O III 
Wrought non O 152 


the ratios being the same Hence the conditions that determine 
the conduction of heat and electricity are the same 


Mr C V Boys’s interesting magnetic and electric experi- 
ments with soap-bubbles, and his wonderful manipulative skill, 
remind old Aadszteés of the Royal Institution how exquisitely 
Faraday handled soap-bubbles blown with oxygen to illustrate 
the*magnetic character of that gas Mr Boys blows one bubble 
inside anothe~, and, on bringing the two into an electric field, 
the perfect indifference of the mner one to any change of 
potential clearly shows that electrification 1s confined to the 
absolute surfa.es of a conductor, and that it 1s not felt at any 
depth within it, howevei small 





WHEAT CULTIVATION} 


THE most interesting sections of thts number of the Journal 
are those bearing upon the subject of wheat cultivation 

The permanent wheat and bailey expeimenis at Woburn, 
reported upon by Sn John Lawes, Bart , 1s followed by a paper 
upon the condition of wheat-giowing in India by Dr George 
Watt, Reporter upon Economic Products to the Government of 
India Next comes an article by Mr W E Bea upon the 
Indian wheat tade Lastly, in this connection, comes a highly 
interesting account of modern improvements ın coin-milling 
machinery These four papers occupy one third part of the 
volume and taken in connection with each other throw consider- 
able light upor: the difficulties undei which the English wheat- 
grower is struggling Di Watt and Mi Bear both show the 
extraoidinary extent of the wheat-producing aea of om Indian 
Empne, and the iapidity with which this vast field 1s being 
opened up With 1eference to the latter point men in middle 
life are scarcely likely to realize the fact that in 1853 there weie 
mall only 20% nħles of 1atlway in India, that in 1873 there were 
5695 miles of railway, while in 1887 there were 13,386 miles 

Telegraphic communication with India was first opened in 1865, 
and the opening of the Suez Canal im 1869 was scarcely of less 
importance in developing her tiade—fist, by shoitening the 
passage, and secondly, by mitigating the 1isk fiom wheat weevil 

Another agency has been tne development of nngation works 


? The Journal of the Reyal Agncultural Society of England, vol xxiv 
(second series), partı (John Murray, Albemarle Street ) 


Zune 14, 1888]! 


NATURE 


163 





We read that ‘only ” 30,000,000 acres have up to date been artı 
ficially inigated, but’ the approp~iateness of the qualifying adverb 
1s rendered evident when it is employed in contrast with the 
total area of 200,000,000 acres of culuvated ground, and the 
vast tract of 868,314 square miles which include British India 
The normal area under wheat 1s 26,000,000 acies, and the degree 
to which this area 1s likely to be increased depends entuely upon 
demand and pice Dr Watt informs us that the Indian culti- 
vator 1s at all times 1eady to adapt his comses of cropping to 
cucumstances, and that he will increase o1 abandon the cul- 
tivation of wheat, cotton, o1 any othe: ciop according to its 
comparative piofitableness 

Dr Watt comes to the conclusion that the Indian wheat 
tiade up to the present time isa perfectly natural one _‘‘ The 
people are expoiting only what they specially cultivate for that 
purpose The moment better profits can be realized on another 
ciop they will turn fiom wheat, without being im the least degree 
incommoded ” If this 1s the case, the English farmer may well 
look with envy upon his Indian biother, as he is in the unfor- 
tunate position of being compelled to cany on wheat growing 
fiom sheet inability to find a substitute for it in his agrıcultúral 
economy Natural though the course of the ryot may be from 
his pont of view, the actual bounty upon wheat, or what 
amounts to a bounty, consequent upon the fall in value of the 
rupee, can scarcely be described as natmal This great advant- 
age to the Indian cultivator 1s clearly bought out by Mi Bea 
by the following considerations First, the Indian 1yot gets as 
much for a quaite: of his wheat now as he obtainea in 1872 He 
gets as many 1upees, and his rupees are worth as much to him 
as they were then’ In 1871-72 the averige exchange value of 
the rupee was Is 11 12d, whereas iccently ıt has been under 
Is 5¢ The price of No 2 club wheat in Calcutta im 1872 
averaged only 275 3a 1f per maund, whereas it has for some 
time past been over 27s roa ! Taking 16s per quarter 
(6 maunds) as the price for both peio-ls, then 1eckoning the 
exchange value of the rupee for both periods, it 1s clear that the 
eachange value of 167s in 1872 was equal to 30s 8d¢ pe 
quarter, whereas the exchange value of the same sum in 1888 
is only 22s 8¢ The fact ıs that the Indian 170? gets as much 
fo. a quarter of wheat now as he did in 1872, ın spite of the 
fallin prices He ge's as many rupees, an l hr rups are worth 
as much to him This seems to settle the question as to the encou~- 
agement given to the ryot as a competitor m wheat-giowing with 
tne English farmer Another point, in all respects discouraging to 
the cultivation of wheat in England, 1s found ın the complete revo- 
lution during the last ten years in coin-milling machinery desciibed 
by Mi W Proctor Baker, of Bristol There has been ın fact 
not a mere substitution of one machine for another, o1 of one 
scales of machines for another, but therte has been a change of 
the principle and mode of procedure The old system of “low 
giinding” by mill-stones, so well calculated fo. producing flo u 
from soft, tende: wheats, such as ate produced by us, has been 
entirely supeiseded by the Hungaran and .\meuican “gradual 
reduction ” piocess by “roller mills” Not only does this 
system 1equue the wheat to be dry, haid, and buttle, so as to 
secwe the requisite cracking and giadual ieduction, but any- 
thing ın the form of a soft or moist wheat 1s most injurious to 
the machinery and the products It rolls into a paste, steam 1s 
generated, and the flour works into balls, becomes attached to 
the rollers, turns sour, and, in fact, throws the entne process out 
of gear “It 1s because of these troubles that owners of mills 
on a large scale will notemploy native wheats in damp seasons 
No concession of price 1s sufficient inducement to them to risk 
the disorganization of the mill, and probable loss of repuration, 
by turning out infei1r o1 megular flour ” There are, however, 
two modes ın which these wheats may be used First, by sub- 
mitting them to an artificial diying process , and secondly, by 
miung them with some desciption of very buittle wheat, and 
allowing the mixture to lie for some weeks, until the biittle wheat 
absoibs some of the moisture of the native wheat, to the mutual 
advantange of both 

One of the most serious points at issue between scierce end 
agricultural practice at presentappeais to be the comparative values 
of faim-yaid manure and antificial fertilizers S> far as absolute 
experiment goes, the evidence seems to bein favour of the appli- 
cation of the latter, while, on the other hand, the preponderating 
opinion among faimeis 1s on the side of faim-yaid manure In 
the Repoit on the Field and Feeding Expeiments at Woburn, 
by Di J Augustus Voelcker, applications of dung appear so ne- 
what at a disadvantage when contrasted wi h applications of salts 


of potash, phosphates, and nitrates duect Mı Vallentine, in 
his paper upon the practical value of dung as compared with 
artificial manures, deziaies in favour of the latter, and labours to 
show the extravagart cost at which farm yard manure 1s p10- 
duced ‘For years past,” he says, ‘‘ my main reliance has been 
placed on attificial manures Some dung is made and some 
bonght, but ıt 1s foune to answer best, as a rule, to sell hay and 
straw and to puichase manures” This may answer on some 
classes of soil , but what would be the effect upon our high lying 
and thin chalk downs 1f we were to relinquish sheep-farming and 
depend upon “artificials? ” 

Many moie valuable papers well 1epay perusal, among others 
one upon recent experiences in laying land down to grass, by Mr 
James A Cand  The1emainder are mostly official in character, 
being the usual Reports upon implements, prize farm competi- 
tions, shows, exper ments, and the Annual Repoits of the 
Consulung Chemist, Botanist, and Entomologist, which, how- 
ever are none the less valuable for being official 

Downton Jouns WRIGHTSON 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —TLe following aie the speeches delivered on 
June 9 by the Public Orator, Di Sandys, Fellow and Tutor of 
St John’s College, m presenting fo. the honorary degree of 
Doctor in Science, Prof G G Stokes, Lord Rayleigh, Sir 
Fiederick Abel, Picf Cayley, and Piof Adams — 


(t) Salutamu, de.nceps Regiae societatis praesidem, pro- 
fessorem nostium Licasianum, senatorum nostrorum omnium 
consensu Britanniae senatoribus additum , quem in munere illo 
triplict Newtoni nostri i vestigus insistere glonamuı Atquı 
ipse, qua est morum suavitate et modestia, vix talı sese honore 
dignatur, sed a placsu popular: remotus et seclusus, templum 
quoddam serenum « ccupat, ubi reverentiagdcbita 1e1um naturae 
miracula perscrutatar, ubi ‘fın statione tranquilla collocatus ” 
lucis leges obscwuss obseivat, observatas ingenu sui lumine 
illustiat Vuo tal rerum naturam contemplantı crediderim 
apparere nonrunquam sedes illas quetas, 


t quas neņse concutiunt venti, nec nubila nimbis 
aspergu* neque miy acri concreta pruina 
cana cadens violat, semperque innubilus aether 
uttegit, e. large diffuso lumtre ridet ” 


Duco ad vos viru aà ilustrem, PROFESSOREM STOKES 


(2) Vento ad nomen physicorum professoris quem non sine 
desidero nuper amısımus, vii cum Cancellarn nostri munificentia 
haud ita pudem consociati Ex illo velut fonte, liberalıtatıs 
flumen amplum professoiis nostri ın provinciam defluxit inque 
alias Acidemiae prrtes redundayit Ipse fontium exsilientium 
et aquarum destil]antium naturam quam feliciter exploiavit , 
caeli colorem illum caeruleum quam dilucide explicuit , quiequid 
audiend: quequd videndi ad 1ationes intima, pertinet, quam 
sapiente: interpre atus c-t, quotiens in rerum natura eventis 
spectre quidem inter sese diversis causas easdem subesse ostendit 
Quam profundam rei mathematicae Bcwpiav, ut aiunt, cum 
quanta in experimentis instituendis sollertia comunait, quam 
subtilem denique scientiae cognitionem cam sensu illo communi 
consociavit qui no? in magna tantum fortuna sed ın omni vitae 
condicione 1erum ommum est revera ra 11ss1mus 

Duco ad yos TOANNEM WILELMUM STRUTI, BARONEM 
RA\ LEIGH 


(3) Scientiam Cremicam et in bello et in pace utilem esse, quis 
negabit? Hen 12 hoc 1pso loco virum hunc insignem docentem 
audivistis, quo potissimum modo scientia illa populi salutı con- 
sulere et pericula pacts ın artibus suscepta possit avertere Idem 
Martis fulmina illa antıquıs 1gnota quam famılıarıter tractat 
pulverem illum formidolosum quo Bellona gaudet, quot experi- 
mentis vexat quin admnabılem in modum velut Olympus le 
Aristophanis, fulgurat, tonat, omnia permiscet Atqui non 
minus quam Pericles ule Atheniensis, qui tot insularum imperum 
civitata suae conc'liavit, inter ipsa tonitiua audit tot coloniarum 
Britannicaium uno in imperio coniunctarum vocem, et illorum 
consilus pio vil: parte op tulatm qui in ipsa pntpomwéAe arlium 
ct scientiaium templum quoddam tanto imperio dignum fon- 
seciaie voluerunt Templi illus e sacerdotibus unum, cuius 
praeceptor coram Principe nostro in hoc senaculo quondam 
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se ee 


laudatus est, hodie coram eodem, temph 1hus 


praeside 
illustrissimo, titulo nostro libenter ornamus 


“sunt hic etram sua praemia audi , 
sunt lacrimae rerum et mentem mortalia tangunt ” 


Duco ad vos Hofmanni discipulum, Faradat successorem, 
FREDERICUM AUGUSTUM ABEL 

(4) Perven: tandem ad Professorem nostrum Sadlerianum, 
virum non modo ın recentioris quae dicitur Algebrae provincia, 
sed etiam studiorum mathematicorum ın toto regno inter principes 
humeratum , qu, quamquam iuris peritia honoies summos 
adipisci potuisset, maluit sese scientiae ili dedicare, quae verbis 
quam paucissimis, quam ill quae verbis quam plurimis, rerum 
veritatem exprimere conatur Quantum tamen prudentia e1us 
Academiae profuerit, et senatus totius concilium et Collegium 
plus quam unum testantur , neque Camı tantum prope ripas sed 
etiam ın 1psa Europa atque adeo trans aequor Atlanticum fontes 
ems alns patuerunt Idem, velut alter Socrates, 1psi rerum 
pulchnitudini et verıtatı mentis oculis contemplandae sese con- 
secravit, arbitratus illa sola quae studiorum suorum in puro velut 
caelo sint, revera esse, 1llorum autem nnagines quas gaivdneva 
vocamus, velut specus efSwAa vider: , ipsam vero pulchritudinem 
percipi quidem posse sed non omnibus explıcarı Quam dilucide 
tamen regnum suum quondam non campo deserto comparavit sed 
region: cuidam pulcherrimae primum e longinquo prospectae, 
culus partem unamquamque posse demde peragrari, curus et 
clivos et valles et rivos et rupes, et flores et silvas posse propius 
maxima cum voluptate aspict Dim, mter numim silvestria, 
regionem illam laetam feliciter pererret Professor noster insignis, 
ARTHURUS CAYLEY 


(5) Extra ipsas Athenas, stadus fere decem ab urbe remotus, 
prope ipsam Platonis Academiam, surgit Coloneus alle tumulus 
Sophocleo carmine ohm laudatus, Neptun: templo quondam 
ornatus, astronomi magni Meton.s cum memoria consociatas 
Et nos Colonum nostrum 1actamus, clivum illum spatio a nobis 
eodem distantem, locum arboribus obsitum, avibus canorum, ub1 
in templo quodam sttllis observandis dedicato vivit Neptuni 
ipsius mventor Quid st Colono nostro deest Cephisus? sed 
aqua de clivo iho antiqmtus deducta, Collegn Herschelianı sub 
hortis transmissa, Newtoni ın Collegio ın fontem exsilit Qud 
sı Neptuni nventi gloria cum altero participatur? sed, gloriae 
ulus gemmae velut ımago perpetua, Gemmorum m sidere est 
stella quaedam quae caeli totius mter stellas duplices pme ceteris 
fulget Idem reque stellarum gemmarum cursus, neque Satur- 
num neque Uranum mexploratum reliquit, neque faces illas 
caelestes, Leonides vocatas, quas ter in annis fere centenis orbes 
suos magnos conficere ostendit , neque motum illum medium 
lunae qui cum motu diurno teriae collatus pe: saeculorum lapsas 
paullatim acceleratur Talum virorum Jaudzbus non debet 
obesse quod inter nosmet 1psos vivunt , pravum enim malg- 
numque foret “non admırarı hommem admuratione dignissimum, 
quia videre, alloqui, audire, complecti, nec laudare tantum, 
verum etiam amare contigit ” 

Tot irsignium virorum nommubus hodie velut cumulus accessit 
vir ilustris, PROFESSOR ADAMS 


The Senior Wrangler of the year 1s Mr On, of St John’s, the 
Second Wrangler Mr Brunyate, of Trinity No womans placed 
with the Wranglers , but one, Miss H F Ashwin, of Girton, 1s 
bracketed with the first Senior Optime 

The Rede Lecture was dehvered in the Senate House on 
Fnday, by Sir F A Abel, on the applications of science to the 
protection of human life 

The Report on Local Lectures gives particulars of a lage 
number of science lectures given in local populous centres At 
evening lectures on astronomy at Northampton, Mr J D 
McClure had a regular audience of 277, and 250 at Aylesbury 
The formation of Students’ Associations, for mutual aid between 
the lectures, has been very useful Several students from 
Northumberland came up to Cambridge in the Long Vacation, 
and did practical work ın chemistry and biology 

The Syndicate appointed to report on Su Isaac Newton’s 
manuscripts m the possession of the Larl of Portsmouth, the 
Scientific portion of which he offered to present to the 
University, have prepared a detailed catalogue of the whole, 
which 1s to be published 

Pyf Thomson announces that students who receive per- 
mission may work in the Cavendish Laboratorv ın the Long 
Vacation ‘There will be a special eour-e for those who have 


passed the Mathematical Tripcs, and tend taking the Natmal 
Sciences Tripos . 

In the Long Vacation, Mr Fenton will give a general course 
on Chemistry, Mr Potter will lecture on Systematic Botany with 
practical work, Prof Macalister will lecture on Osteology, and 
Mr Wingfield will give a revision course of Piactical Physiology 
for Dr Foster, Prof Roy will lecture on the Elements of 
Pathology, and will hold a piactical course on three days a 
week 

Prof Lewis will lecture on Crystallography dunung July, and 
Mr Solly will give elementary demonstrations in Mineralogy 
dunng July and August 





SCIENTIFIC SERIALS 


American Journal of Mathematics, vol x No 3 (Balti- 
more, April) —The number opens with an article by M E 
Goursat, ‘‘ Surfaces telles que 11 somme des 1ayons de courbure 
principaux est proportionnelle a la distance d’un pomt fixe au 
plan tangent” (pp 187-204), mm which are discussed some 
surfaces of a somewhat more general character than those treated 
of by M Appell in the last number of the Jounal The title 
sufficiently mdicates the scope of the memoir, which in part 
touches upon work accomplished by Riemann — ‘Remarks on the 
Logarithmic Integrals of Regula: Linea o1 Differential Equations” 
(pp 205-24), by Karl Heun, follows up Fuchs’s mvestigations 
(Journal fur Mathematik, xvm p 376) The author has else- 
where shown that the Fuchs equations aie not mdependent of 
each other when the differential equation 1s of a higher order 
than the second, and ın this paper he deduces, from elementary 
considerations, the minimum number of conditions on which the 
existence of logarithms depends In addition he gives several 
theorems concerning the pseudo-singular points —Mr C II. 
Chapman, in his article ‘*On Some Applications of the Units of 
an x-fold Space” (pp 224-42), obtains a proof of the rule for 
multiplying two determinants of the xth order by the principles 
of quaternions —In “ A Pioblem saggested in the Geometry of 
Nets of Curves and applied to the Theory of Six Pomts having 
Multiply Perspective Relations ? (pp 243-57) Mr E H 
Moore discusses matters tieated of by Von Staudt, Clebsch, Klein, 
and others —Adopting the defimtion of ozentanon given by 
Laguerre, M G Humbert generalizes results previously obtained 
by aguerre and himself ın a memon entitled ‘Sur 1 orientation 
des systèmes de droites” (pp 258-81), and also brings together 
some interesting properties of the hypocycloid given already by 
Cremona and I arboua 


Bulletin de L Académie Royale de Belgique, April —Contnbu- 
tion to the study of the albumimoid substances in the white of an 
egg, by MM G Corin andE Berard It was 1ecently shown by 
Halhburton that the albumen of the serum 1s a mixture of two 
or of three clbumens, according to the nature of the animal, 
which coagulate under different degrees of temperature Apply- 
ing the same process of research to the albuminoids of the white 
of eggs, the authors find that five different albuminoid substances 
are present in this liquid two globulines, coagulating at +57° 
and +67°C respectively, and thiee true albumens, coagulating 
at +72°, +76°, and +82° Besides these new facts, they also 
offer some interesting remarks on the general character of the 
relations existing between the albumens and the globulines, and 
on the opalescence observed when these substances begin to 
coagulate under the action of heat —M F Fohe describes a new 
method of determining the constant of aberration by means of a 
series of observations of one and the same star in right ascension 
For this method he claims great simplicity, and exemption from 
the numerous sources of error to which other processes are liable 
—To this number of the Bulletin, A F Renad contributes an 
exhaustive memoir on the prev ailing geological formations of 
the Cape Veid Islands 


Rendiconti dæ Reale Istituto Lombardo, May —On an old 
theory regaiding the climate of Quaternary times, by Prof T. 
Tarameili Reference 1s made to the theory announced in 1840 
by Lombardim, who considered that the Quaternary chmate was 
simply a continuation of those of pievious epochs, modified by 
the appearance of more elevated lands upheaved ın post-Tertiary 
times This ant.cipites by twenty years Frankland’s remarks 
on the physical causes of the Glacial epoch, and leads the author 
to formulate a vulcanico-glacial theory based on the views of 
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these physicists and of Charpentier, —Meteorological obseivations | 
pose at the Brera Observatoly, Mulan, during the month of | 
Apri 


Rivista Screntifico-Industiiale, May 15 —Remarks on the 
earthquake at Florence on November 14, 1887, by Prof P G 
Giovannozzt Following the system adopted by Setpicri, the 
author has collected data from varous quarters showing that the 
disturbance was of a purely local character The chief shock, 
although so violent as to have been heard by the deaf, passed 
through the city with such ve:ocity that very little damage was 
done It presented all the characters of a true gaseous explosion, 
taking a vertical direction from a moderate depth below the 
ciust of the earth, and absolu.ely unconnected with any volcanic 
phenomena It 1s noteworthy that the earthquake followed a 
long and exceptional penod of wet weather, dumg which a 
rainfall of 225mm was recorded within the zone of disturbance 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 14}—“ On Aolotropic Elastic Solids ” 
By C Chree, MA, Fellow of Kings College, Cambridge 
Communicated by P:of J J Thomson, F R S 

On the multi-constant theory of elasticity, the equations con- 
necting the strains and stresses contain 21 constants As shown 
by Saint-Venant, these reduce for one plane symmetry to 1 3, for 
three-plane symmetry to 9, and for symmetry round an aus 
perpendicular to a plane of symmetry to 5 

Part I of this paper deals with one-plane symmetry A solution 
1s obtained of the internal equations of equilibrium complcte so 
far as it goes It 1s employed in solving the problem, already 
treated by Saint-Venant, of a beam, whose length 1s perpen- 
dicular to the plane of symmetry, held at one end, and at the 
othe: acted on by a system of forces, whose resultant consists 
of a single force along the ams of the beam, and of a couple 
about any line in the terminal section through its centroid The 
case when the cross-section 1s elliptical, and the beam exposed 
to equilibrating torsional couples over its ends 1s also treated 
Results are obtained confirmatory of Saint-Venant’s They ate 
also extended to the case of a composite cylinde:, formed of 
shells of different materials whose cross-sections are bounded by 
concentric similar and similarly situated ellipses, the law of 
variation being the same for all the elastic constants of the solu- 
ton ‘The limiting case of a continuously varying structure is 
deduced 

When a beam of cuculai section 1s exposed to torsion, it 1s 
proved that warping will ensue proportional to the moment of 
the twisting couple Only two diameters in the cross-section, 
and these mutually at right angles, remain petpendicular to the 
axis of the beam 

Part II teats of a material symmetrical round an axis, that 
of z, and having the perpendicular plane one of symmetry A 
general solution of the internal equations of equilibrium 15 
obtained, supposing no bodily forces to act ‘The solution 
involves arbitrary constants, and consists of a series of parts, 
each composed of a series of terms mvolving homogeneous pro- 
ducts of the variables, such as a” y” s*-/-, where Z, mz, 2 are 
integers, and # 1s greater than 3 The terms involving powers 
of the vaitables, the sum of whose indices 1s less than 4, are then 
obtained by a more elementary process, and these alone are 
required in the applications which follow 

The fist application of the solution is to ‘‘ Saint-Venant’s 
problem ” for a beam of elliptical cross-section The problem 
1s worked out without introducing any assumptions, and a solu- 
tron obtained, which is tnus directly proved to be the only 
solution possible if powers of the variables above the third be 
neglected 2 

Part IIT consists of an application of the secpnd port.on of 
the solution of Part II to the case of a spheroid, oblate or pro- 
late, and of any eccentricity, rotating with uniform angular 
velocity 1ound its axis of symmetry, which is also the axis of 
symmetry of the maternal The surface of the spheroid is 
supposed free of all forces 

The limiting form of the solution, when the polar axis of the 
spheroid 1s supposed to diminish indefinitely, is applied to the 
case of a thin circular disk rotating freely about a perpendicular 
to its plane thiough its centre The solution so obtained 1s 


shown to satisfy all the conditions required foi the circular disk, 
eacept that it brings im small tangential surface stresses 
According to this solution the disk increases in 1adius, and 
diminishes everywhere in thickness, cspecially near the axis, 
so as to become biconcave All, originally plane, sections 
parallel to the faces become very approximately paraboloids of 
revolution 

Again, by supposing the ratio of the polar to the equatorial 
diameter of the spheroid to become very great, a surface 1s 
obtained which differs very little fiom that of a ught circular 
cylindet The corresponding form of the solution obtained for 
the spheroid, when the ratio of the polar to the equatorial dia- 
meter becomes infinite, may thus be eapected to apply very 
approximately to a long thin cylinder This 1s verified directly, 
and it 1s shown that this solution 1» ım all respects as approxt- 
mately tiue as that universally accepted for Saint-Venant’s 
problem According to the solution the cylinder shortens, and 
every cross-section increases 1n radius but remains plane 

Part IV treats of the longitudinal vibrations of a bar of unt- 
form cncular section and of material the same as in Part II 
Assuming stiains of the form— 


radial = mp(r) cos (ps — a) cos 44, 
longitudinal = ~(7) sin (fz — a) cos 24, 


¢(7) 1s found ın terms of ¥(r) by means of the equations 
established in Part II From these equations ıs deduced a 
differential equation of the fourth order for ẹ(7), and for this a 
solution 1s obtained containing only positive integral even powers 
of ry A relation exists, determining all the constants of the 
solution in terms of the coefficients a, and æ, of 7° and /? In 
applying this solution to the problem mentioned, terms contain- 
ing powers of y above the fouth are neglected, and it is shown 
to what extent the results obtained are approximate 

On the curved surface, the two conditions that the normal and 
tangential stresses must vanish lead to the following relation 
between 4 and — 


k = p (F Vu -iee 


Here p denotes the density and @ the radius of the beam, 
while M 1s Young’s modulus, and ø the ratio of lateral contrac- 
tion to longitudinal expansion for terminal traction This agrees 
with a result obtained by Lord Rayleigh (‘‘ Theory of Sound,” 
vol 1 § 134) on a special hypothesis 

Proceeding to the terminal conditions, it 1s shown how # 1s 
determined from the conditions at tne ends Since a, depends 
only on the amplitude of the vibratrons, we are left with no 
arbitrary constant undetermined If the bar be so “fixed ” at 
its ends that the radial motion 1s unobstructed, this leads to no 
difficulty, but if an end be ‘‘ free” a difficulty arises At such 
an end the solution requres the existence of a radial stress 
oc (22 + I) x (a? — »*)//3, where z 1s an integer depending on 
the number of the harmonic of the fundamental note, and Z 
denotes the length of the bar There will thus be a difference 
m these cases between the results of experiment and those of 
the accepted theory, even as amended by Lord Rayleigh This 
divergence will increase rapidly with the order of the harmonic, 
and, though very small for a long thin bar, will increase rapidly 
as the ratio of the diameter to the length is ıncreased Since, 
in dealing with the conditions at the curved surface, terms of 
the order (@/2)° were neglected, the same remarks apply, though 
to a smaller extent, in the case of the ‘* fixed-fixed ” vibrations _ 


May 31 —‘‘ Investigations on the Spectrum of Magnesium 
No II” By Profs Liveing and Dewar 

Since our last communication on this subject, we have made 
many additional observations on the spectrum of magnesium 
under various circumstances, and have arrived at some new 
results Speaking generally, we find that differences of tem- 
perature, such as we get ın the flame of burning magnesium, in 
the arc, and in the spark, produce less differences in the 
spectrum than we had before attributed to them For instance, 
the Imes which previously we had observed only in the spark 
discharge, we have since found to be developed ın the arc also, 
provided the discharge occur between electrodes of magnesium + 
In making these experiments we used thick electrodes of 
magnesium, and biought them together inside a glass globe 
about 6 inches in diameter, fitted with a plate of quartz in frent 


* Compare the appezrance of te lines of hydrogen in the arc discharge. 
Roy Soc Proc, vol xxx p.157, amd vo’ aaav P 75 
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and filled from time to time with various gases The arc was 
an instantaneous flash which could not be repeated more than 
twice without rendering the sides of the vessel opaque with a 
complete coating of magnesium It was therefore analogous to 
an explosion of magnesium vapou The strong blue line 
44481, two pairs about A3895, 3893, and 43855, 3848, the song 
pair about A2935, 2927; ani the two weaker lines of the quad- 
1uple group, namely 22789 9 and 2797, all come out in the arc 
given by a Stemens dynamo between magnesium electrodes in 
air, 1n nitrogen, and in hydiogen We have obseived most of 
them also when the aicis taken ın caibonic acid, in ammonia, 
in steam, 1n hydiochlonc acid, in chloune, and in oxygen The 
observations render doubtful the coriectness of the iecerved 
opinion that the temperatme of the spark discharge 1s much 
higher than that of the arc feat, however, 15 not the only 
form of eneigy which may give use to vibrations, and it 1s 
probable that the energy of the electuc discharge, as well as 
that due to chemical change, may directly impart to the matter 
affected vibrations which aie more intense thin the temperature 
alone would produce 


The Bands of the Oxide 


The set of seven bands in the gieen, beginning at about 
asoo6 4 and fading towards the violet side of the spectrum, 
which we have before att:1buted to the oxide of magnesium, have 
been subjected to further obseivation, and we have no1eason to 
doubt the correctness of our former conclusion that they are due 
eithe: to magnesia o1 to the chemical action of oxidation On 
repeating our experiments with the spark of an induction coil 
between magnesium electiodes ın different gases at atmospheric 
pressure, we could see no trace of these bands in hydiogen, 
nitrogen, or ammonia, whethei a Leyden jar was ased o1 not 
Nor could we see them at all in carbonic oxide, but in this case 
the brightness of the lines due to the gas might prevent the 
bands being seen if they were only feebly developed On the 
other hand, the bands come out brilliantly when the gas 1s 
oxygen or carbonic ac.d, both with and without the use of a 
Leyden jar In anand in steam they are less bulhant, but 
may be well seen when no jar 1s used When a jar ıs used they 
aie less conspicuotts, because in air the lines of nitrogen come 
out strongly .n the same :egion, and in steam the F lme of 
hydrogen becomes both very bright and much expanded? It 
seems, therefore, that ıt 1s not the character of the electric dis 
charge, but the natwe of the gas which determines the appeai- 
ance of the bands, and the absence of tne bands .n the absence 
of oxygen, and their increased brilliance in that gas, leave little 
room for doubt that they are due to the oxide or to the process 
of oxidation Ifa very small piece of magnesia, such as a 
fiagment of the ash of burnt magnesium mbbon, be held 
m an oxy-hydrogen jet, most of the spectrum of burning 
magnesium 1s developed ın the flame fo. a short distance 
from the piece of magnesia Under these circumstances, the 
flame shows the J gioup and the magnesium-hydrogen series 
close to it, the bands in the green, the tuplet near L, the 
tuplet near M of the flame of burning magnesium, with the 
group of bands ın that 1egion, and the Ime A2852 It 1s remark- 
able that the proportions in which the oxygen and hydrogen aie 
mned affect the relative intensities of different parts of the 
spectrum In general, both the metalic lines of the ő gioup 
and the bands of the oxide are easily seen , but if the oxygen 
be in excess the bands of the oxide come ort with increased 
brightness, while the 4 group faces or sometimes becomes in- 
visible On the othe: hand, if tne hydrogen be in excess the 
bands fade, and the 4 group shows increased brilliance There 
can hardly be much diffeience in the temperature of the flame 
according as one gas o1 the other is ın excess, but the excess of 
oxygen 1s favourable to the formation and stability of the oxide, 
while excess of hydrogen facilitates the reduction of magnesium 
and its maintenance in the metallic state As regards tempera- 
tule, ıt should be observed that while substances merely heated 
by the Jame, and not undergoing chemical change, are not likely 
to rise to a temperature above the average temperature of the 
flame, it w ll be otherwise with the mateuials of the flame itself 
and gther substances in ıt which are undeigoing chemical change, 


1 Neither the arc of a Siemens dynamo, nor that of a De Mertens 
magneto electric machine, when taken in a crucible of magnesia, shows these 
bands even if metallic magnesium be dropped intoit A stream of hydro- 
gem led mto the crucible with a view to cool ıt does not elicit them When 
the arc 1s taken in the open air, and metallic magnesium dropped through ıt, 
the bands appear momentarily, but that 1s probably the result of the burn ng 
of the magnesium vapour outside the arc (May 23) 


SS ne 


and have at the stant of such change the kinetic energy due to 
the change 5 . 

In fact, when chemical changes are occurring in a flame it 
cannot be taken for gianted that the tempeiatmes of the mole- 
cules ate all alike, o1 that the vibiations which they assume are 
the result of heat alone On the othe: hand, the temperature 
of the metal separated from magnesia by the oxyhydrogen flame 
cannot, we suppose, be at a tempeiature higher than that of the 
hottest pait of the flame We are therefore inched to think 
that the metallic lines (4) are manifested at a lower temperature 
than the bands of the oxide , and the appearance of a line in the 
position of the fist band without any trace of the second band 
(which 1s neatly as bright as the first), and without any trace of 
the b group, 1s quite sufficient to create a suspicion of mistaken 
identity when Mr Lockyei ascribes the shaip green line in the 
spectium of nebule to this band of magnesia, This suspicion 
will be strengthened when it 1s noticed that the lime in question 
1s us tally in the nebulz associated with the F line of hydrogen, 
if it be borne ın mind that the spark of magnesium ın hydiogen 
does not give the bands, and that the oxyhydrogen flame hardly 
produces them fiom magnesia when the hydrogen 1s in excess 

In Mi Lockyer’s map of the spectrum of the nebula in Orion 
(Roy Soc Pioc vol xlm p 134), he has represented three 
lines in the position of the edges of the first three of these 
bands If these three ines weie 1ealby seen in the nebula, there 
would be less room to doubt the ideatity of the spectra , but the 
authorities quoted for the map (Æc ce, p 142) mention only a 
single lme im this position 

When the fame of burning magnesium ıs viewed with a high 
dispersion, these bands are resolved into senes of fine, closely 
set lines Seven such series may be counted, beginning at the 
approximate wave-lengths 5006 4, 49956, 4985 4, 4973 6, 
4961 6, 4948 6, 4934 4, respectively When a condensed spark 
1s taken between magnesium electrodes in oxygen mixed with a 
httle air, the pan of strong nitiogen hnes may be seen simul 
taneously with the bands, and lying within the first band, the 
bight edge of the band being somewhat less refrangible than 
the less refrangible of the two nitiogen lines 

When the bands aie procuced by the spaik discharge between 
magnesium electrodes ın oxygen or other gas, we have not been 
able to resolve them mto lines, but the whole amount of light 
from the spark 1s small compared with that fiom the flame, and 
besides it is possible that the several lines forming the shading 
may be expanded in the spark, and thus obliterate the darker 
sjfaces between them 


Triplet near M and atjacent Bands 


Our former account of the spectrum of the flame of burning 
magnesium included a description of a triplet near the solar hne 
M, and a seues of bands extending from it beyond the well- 
known tuplet nearL As we had not observed these features in 
the spectrum of the spark or aic, and could not trace their con- 
nection with any compound, we concluded that they were pro- 
duced by magnesium only at the comparatively low temperature 
of the flame We have since found that they are not produced 
by the metal at that temperature only, but are exhibited as 
strongly, or even more stiongly, ın the arc between electrodes 
of magnesium In the latter case they appear concurrently 
with the line az 4481 and othe: lines which seem to belong to 
lugh temperatures We must therefore 1egard them as not only 
produced at the temperature of flames, but as persistent at 
temperatures very much higher 

The different circumstances under which we have observed this 
triplet are as follow — 

In the oxyhydrogen flame when a very small piece of mag- 
nesia is held init In this case the outer two lines of the tiplet 
are mich stionge: than the middle line (A3724 about), which 1n 
some of our photographs does not show at all It should be 
noticed that the least refrangible of the three Imes (A3730 about) 
1s in general mere diffuse and not quite so bright as the two 
more refrangible Imes Magnesia ın the oxyhydrogen flame 
also gives 11se*%to some bands close to and more 1efranguble than 
the triplet, and to another still more refrangrble but less bright 
triplet, ın which the lines aie set at nearly equal distances from 
each other, with the approximate wave-lengths 3633 7, 3626 2, 
36206 These additional bands and triplets are not really 
absent from the flame spectium, fou tiaces of them may be seen in 
some of our photogiaphs of the magnesium flame, but they seem 
relatively bughter ın the oxyhydrogen flame with magnesia, and 
the longer exposuie of the photographic plate in the latter case 
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helped to bring them out They seem to come out more 
stiongly under the conditions which make both the green bands 
of the onde and the 4 group show well 

We have not noticed the more 1efrangible triplet (A3633 7 to 
3620 6 about) under other circumstances, but the triplet near M 
1s produced when magnesia 1s held in the flame of cyanogen 
burning in oxygen, ın the flash of pyroxylin with which 
magnesium filings have been mixed, or which has been treated 
with an alcoholic solution of magnesium chloride 

It is not only very stiongly developed, but shows stiongly re- 
versed on our photographic plates, in the spectium of the mc 
from a Siemens dynamo tahen between electiodes of magnesium 
In oaygen , and most of the accompanying ultra-violet bands of 
the magnesium flame spectium are at the same time reveised 
It 1s less strongly, but distinctly, reversed im the spectium of the 
same aic taken in an, ın caibonic acid gas, and in sulphurous 
acid gas It appeaus also if the arc ıs taken ın o1dinaty nitrogen 
unless great precautions are tahen to exclude all traces of oxygen 
o1 carbonic acid, when it completely disappears It 1 developed 
also in the flash produced when a piece of magnesium ribbon is 
dissipated in air by the discharge thiough ıt of the current fiom 
50 cells of a storage batte} Also in the spark ın arr at atmo- 
spheric pressure between magnesium electrodes connected with 
the secondary wire of an induction coil when the alternating 
current of a De Meritens emagneto-electiic machine 1s passed 
through the primary 

In two cases, but only two, we have found this triplet, or 
what looks like one or both of the more 1efrangible of 11s lines, 
developed in vacuous tubes In both tubes the gas was air 
One had platınum electrodes and a strip of magnesia from burnt 
magnesium disposed along the tube , the othe had fragments of 
the Dhumsala meteorite attached to the platinum electrodes 
‘The dischaige was that of ar induction coil worked in the usual 
way without a Leyden jar In each case it 15 only in one photo- 
graph of the spectrum that the les in question appear In 
other photographs tahen with the same tubes they do not show 

On the othe: hand, this triplet does not make its appearance 
in the ac fiom a dynamo between magnesium electrodes in 
hydiogen, coal gas, cyanogen,! chlorine, hydrochloric acid, or 
ammonia , nor in the arc fiom a De Meritens machine in hydro- 
gen ormitiogen It does not show ın the spaik between mag- 
nesium electrodes of an mduction coil used in the ordinary way, 
either with or without a Leyden jai, ın hydrogen or in an at 
atmospheric pressure , nor in the glow dischaige in vacuous tubes 
with magnesium electrodes when the residual gas 1s either arm 
oxygen, hydiogen, carbonic acid gas, or cyanogen Nor does 
1t appear, except in the one instance above-mentioned, in the 
glow discharge in highly rarefied air in a tube containing either 
magnesia o1 a strip of metallic magnesium 

A 1eview of all the circumstances under which the triplet near 
M and its associated binds appear, and of those under which 
they fail to appear, leads pietty conclusively to the inference 
that they are due not to meiely heated magnesium but to the 
oxide, or to vibrations set up by the process of oaidation 

We have expended a vast amount of ume and trouble over 
vacuous tubes, and our later expeiiments do but confirm the 
opinion which we had previously formed that there is an un- 
certainty about them, their contents and condition, which makes 
us distrustful of conclusions which depend on them Photo- 
graphs of the ultra-violet spectra given by such tubes tell tales of 
umpurities as unexpected as they are difficult to avoid Every 
tube of hydrogen which we have examined exhibits the water 
spectrum moie o1 less, even 1f metallic sodium has been heated 
in the tube, or the gas dued by piolonged contact with phos- 
phoric oxide Indeed the only tubes which do not show the 
wate. spectrum have been filled with gases from anhydrous 
materials contained in a part of the tube itself, and even when 
tubes have been filled with carbonic acid gas from previously 
fused sodium carbonate and boracic anhydude the water spec- 
trum ıs hardly ever absent The last traces of the ultra violet 
bands of nmitiogen are almost as difficult to be md of with 
certainty Fiequently, unknown Imes or bands make ther 


* In taking the arc in this way in cyanogen our photographs show the 
whole of the five bands of cyanogen between K and L well reversed We 
have before noticed (Roy Soc Proc, vol axam p 4) the reversal of the 
more refrangtble three of these binds against the bright background of the 
expanded lines of magnesium when some of that metal was dropped into the 
arc between carbon electrodes, but in taking the arc between magnesium 
electrodes in an atmosphere of cyanogen the bnght wings of the expanded 
magnesium lines near L extend beyond the cyanogen bands, and the whole 
series of the litter are well reversed (May 23 
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appearance, and the same tube will at different times exhibit 
wholly different spectra This 1s espec ally the case with tubes 
of :aiefied gases which oppose much esistance to the passage of 
the electric discharge, such as oxygen 

The ultra-violet magnesium lines which we have observed in 
vacuous tubes wih magnesium electiodes, when the mduction 
coil, without jar, 1s employed, are the triplets at A3837, and the 
Ines A2852, 2802, and 2795 These appear whether the residual 
gas be an, oxygen, hydrogen, or carbonic acid When a Jar 1s 
used we have obtained also the triplets at P and S, the pair 
about A2935 and 2927, and the quadruple gioup nea: A2802 and 
the quintuple group beyond, and zx one case only, m oxygen, the 
gioup near s, described Lelow, and the flame-triplet near M 
When no jar 1s used symetimes only A2852 1s to be seen, some- 
times A2852 and the suong pair neir A2802, and sometimes also 
the triplet near I. We infer, therefore, that this 1s the order of 
persistency of these lires unde: the circumstances 


Group near “s” 


In their list of lires in the spectrum of magnesium (Phil 
Tians , 1884, p 95) Messis Hartley and Adeney have given 
two lines, A3071 6 and A3046 0, which we had not heretofoie 
observed either in the spectium of the flame, arc, or spark of 
magnesium , but ın ou recent observations we have noticed in 
many cases a well-mavhed line which, by interpolation between 
neighbouring iron lines, appear» to have a wave-length about 
3073 5, and a pair of na1row bands sharply defined on their less 
icfrangible sides at wave lengths about 3050 6 and 3046 7, and 
fading away on their more refrangible sides 

The circumstances ander which this group is seen and 1s not 
seen, do not seem to :adicate that its emission 1s connected with 
any paiticula: temperatures so much as with the character of the 
electric discharge, ar 1 jerhaps also with the density of the 
magnesium vapour 


Royal Microscopical Society, May 9 —Di C T Hud- 
son, President, ın the char —The President said that on the 
occasion of his taking the chair for the first time, he desired, 
before beginning the busmess of the evening, to thank the 
Fellows very heartily for the honou: which they had done him 
in electing him then President —Mi Crisp exhibited a form of 
camera lucida by M Dumaige, of Paris, fitted in a box with a 
cove, whigh, when closed, kept the prism and minor fice from 
dust , also by the same maker, an adapter with spiral spiings, 
for iapidly changing objectives, and a portable microscope in 
which the foot and stage were m one piece —Dr Kubbler ex- 
hibited and described a new stand and cameia, which, he 
believed, would be found very useful for photomicrography It 
had been made to his design by Mr Bailey, his idea being that 
it was best not to tase negatives upon a laige plate, but on a 
quarter-plate first, and afterwards to enlarge the pictures fiom the 
original negatives The great advantage of this method was in 
the amount of light gamed for the puipose of focussing The 
quarter plate size was also the proper one fou lantern slides The 
ordinary diaphragm plate placed inmediately below the stage 
he had found entnely useless, but by 1emoving it a certain 
distance from the ob,ect ıt then ceased to cut off the field, and 
began to reduce the light and to improve the penetration and 
defintion Wah high powers this answered very well, but it 
would not wok wih low powers unless the diaphragm was 
removed to a distance too gieat to be convenient m practice 
He had therefore devised the plan of mtroducing a short 14 inch 
condense: behind the stage, and abou. 3 inches ın front of the 
diaphragm plate, ın this way throwing it out of focus The effect 
of this was that the same improvement in penetration and 
definition was obtained, but on a much shorter distance Atten- 
tion was also called to a method of clamping the object in 
position when the focus had been obtamed , also to a plan for 
obtaining a fine adjustment by a tangent sew —Mr Mills’s 
note on a sponge wi'h stelliform spicules was read —Mr Cuisp 
referred to some comments which had recently been made m 
America upon the advartages of the method of tilting the stage 
of the microscope as a means of obtaiming a very economical and 
simple fine adjustment, on which some discussion took place — 
Dr A C Stokes’s paper on new Infusoua Flagellata fiom 
American fiesh-waters, contaming descriptions of twenty new 
species, was read —A paper on the Foraminifera of the Red 
Chalk, by Messrs H W Burrows, C D. Sherborn, and Rev. 
G Bailey, was also read œ 
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Academy of Sciences, June 4—M Janssen, President, ın 
the char —On the equihbrium of a heterogeneous mass 1n 
rotation, by M H Poincaré Thisis a generalization (worked 
out on a fresh basis) of M Hamy’s theorem of fluids in rotation 
Tf all the surfaces of the several liquid layers ın contact weie 
ellipsoids, then all these ellipsoids would be homofocal, which 
1s impossible unless all the layers be assumed of equal density 
—On the rainbow, by M Mascart The results are here 
published of the author’s researches on this phenomenon in 
connect on with M  Boitel’s recent communication on the 
supernumerary arcs of the rainbow —Experimental researches 
on the action of the brain, by M Brown-Séquard The ex- 
peiments with rabbits here described tend to show that the 
So-called motor centres and the othe: parts of one hemisphere 
of the encephalon may determine movements 1n both sides of the 
body through the influence of gravitation alone This con- 
clusion, while opposed to the generally accepted doctrines, 1s m 
harmony with the views advocated by M Biown-Séquaid in 
previous communications to the Academy It is evident, he 
remarks, that the motor zone of each side of the brain is 
capable of producing movements 1n the coiresponding membeis 
on either side, and not, as 1s commonly supposed, on that side 
alone which 1s opposed to the centie of nutation —Obset vations 
of Sawerthal’s comet made at the Observatory of La Plata with 
the Gautier 0 217m equatorial by MM Beuf, MacCarthy, 
Salas, and Delgado These observations cover the period fiom 
March 9 to April 2, 1888, and the position of the Observatory 
1s given at lat — 34° §4’ 30” 3, long W of Pans 4h om 58s 
— Determination of the ohm by M Lippmann’s electrodynamic 
method, by M H Wuilleumier The true value of the ohm as 
a 
worked out by this process 1s given by the relation 706 8 
resistance of the conductor between two given pots A and B 
being R = 0 301889 10° The value thus obtained 1s 1epre- 
sented by the resistance at o° cf a column of mercury with 
section Immq and length 106 27¢m —On electro-chemical1adio- 
phony, by MM @ Chaperon and E Meicadier, By the 
method here adopted, the authors have succeeded in obtaining 
an electro-chemical radiophone whose effects are analogous to 
those of the selenium electric struments, possessing equal 
intensity and being capable of like applications —On the action 
of the ‘alkaline phosphates on the alkaline earthy oxides, by 
M L Ouvrard The author has made a comparatiye study of 
baryta, lme, and strontian, for the purpose of determining the 
nature of the compound substances that may be obtained by 
fusion of these bases and some of their salts with the alkaline 
phosphates —On some new gaseous hydrates, by M Villard To 
those already known the author now adds analogous hydrates of 
methane, ethane, ethylene, acetylene, and protoxide of nitrogen 
They are generally less soluble, less easily liquefied, than those pre- 
viously obtamed, and are decompcsed at the respective tempera- 
tures of 21° 5, 12°, 18° 5, 14°, and 12° Itisshownin the case of 
methane and ethylene that a gas may fom a hydrate above its 
critical temperature of liquefaction, and that these two gases 
have a critical temperature of decomposition considerably higher 
than the others —Contribution to the study of the ptomaimes, 
by M Oechsner de Conmck Having recently obtained a 
ptomaine in CgH,,N, the author here determines by analysis a 
certain number of salts, and describes the preparation of the 
chloromercurates and 10domethylate —On the development of 
the grain of wheat, by M Balland It results from these studies 
that wheat may be advantageously reaped eight or ten days 
earlier than 1s customary During this latter period the grain 
ceases its independent growth, and may continue to complete its 
development just as well in the cut ear as on the standing stalk. 
The point is obviously of great importance to growers, who have 
thus so much more time to harvest their crops —Influence of 
the organic temperature on convulsions produced by cocaine, by 
MM P Langlois and Ch Richet Some experiments are 
described tending to show that the higher the temperature of the 
anima’ the more susceptible ıt becomes to the toxic effects of 
cocame It 1s inferred that refrigeration should be a general 
method apt to diminish the effects of toxic substances causing 
convulsions —On the chemical action and vegetative alterations 
of animal protoplasm, by M A P Fokke Continuing his 
already-described experiments the author here shows that, 
besides the property of producing fe:mentations, protoplasm pos- 
sesses that of undergoing vegetative changes, thus confirming his 
already expressed opinion that the gormation of hematocytes 1s a 

case of heterogenesis 


, the 
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Royal Academy of Sciences, June,6 —A review of the 
recearches on the electricity of the air, by Prof Edlund —Re- 
searches on the elasticity and tenacity of metallic wires, by Dr 
Isberg —On the probability of finding large numbers in the 
development of irrational decimal fractions and of continued 
fractions, by Prof Gyldén —Researches on a non-linear 
differential equation of the second order, by the same —On the 
forms and varieties of the common herring, by Prof F A 
Smitt --On the integration of the differential equations in the 
N body, problem 1 , by Prof Dillner —New remarks on the 
genus Williamsona, by Piof A G Nathorst — Contributions to 
the knowledge of the hy droids of the westein coast of Sweden, 
by M Segerstedt 
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THE STEAM-ENGINE 


The Steam-Engine By G C V Holmes 
Longmans, 1887 ) 
"THIS treatise is intended as an elementary text-book 
for technical students In many respects 1t fulfils its 
purpose, at least better than any book of moderate s.ze 
with which we are acquainted. It ıs clearly written, its 
arrangement, 1f not the best possible, ıs orderly , it 1s so 
far practical that problems arising in the actual design 
and use of steam-engines are not ignored, but attacked 
in a sufficiently elementary way, and the ratzonale of 
processes involved in the use of steam is explained 
adequately and correctly on the whole The woodcuts 
1epresent fairly good examples of construction, with the 
exception of one or two, lke those of the injector and 
exhaust-ejector, which are antiquated, and one or two 
others so bad that they are obviously mere imaginary 
sketches Nevertheless the book fails of being what a 
really good elementary text-book of the steam-engine 
might easily be—what, indeed, anyone of Mr Holmes’s 
competence would make it, 1f some experience in teaching 
had shown him the needs and difficulties of engineering 
students It is a httle to be feared that Mr Holmes’s 
book 1s marred by an attempt in part to adapt it to the 
requirements of some existing examinations on the steam- 
engine, which are more scrappy and less scientific than 
the .worst of existing text-books If only a really 
adequate practical and elementary text-book were 
written, 1t would control the examinations instead of 
needing to be adapted to them 
The treatise mcludes the mechanics, the thermo- 
dynamics, and rules for the design of steam-engines 
The portions included under the last head are by far the 
weakest portions of the book The scattered discussions 
of the strength of some portions of engines and boilers 
are too vague and general to be of practical value The 
rules for the strength of fly-wheels at p 246, and that for 
area of steam passages at p 204, are examples of the 
kind of useless rules which stop short of encountering 
any one of the actual difficulties of ordinary designing 
It 1s just these portions of the book which seem designed 
to meet the exigencies of a student cramming for an 
examination, and the book would be improved by their 
omission An elementary treatise on the steam-engine 
might well leave questions of design on one side, and 
confine itself to a descriptive account of engines and 
boilers, with theory enough to explain the actions involved 
But then it is nether necessary nor useful in such a 
treatise to introduce elementary physics and mechanics 
A technical student may be assumed to know elementary 
science “Ihave not assumed,” says the author, “the 
shghtest acquaintance on the part of the reader with the 
sciences of heat and motion, and have consequently de- 
voted many pages to the explanation of such parts of 
these sciences as aie necessary for the proper undei- 
standing of the working of engines” Hence we find 
a chapter on the nature of heat, cluding a discussion of 
the melting of ice, and the graduation of thermometers 
There are definitions of mass, weight, force, and velocity, 
and arithmetical examples of the laws of motion. Surely 
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all this would only be justifiable ın an age when elementary 
books weie scarce and dear An ordinary student finds 
it a tiresome obstruction, when the way to the subject of 
the book 1s barred by such repetition On the other hand, 
a brief but clear and critical account of the methods by 
which Regnault determined the fundamental constants 
for steam would have Deen very useful It would have 
shown both the mean.ng of the terms used, and the 
probable trustworthiness of the determinations In place 
of this, we find only verbal definitions and formule 

The thexmodynamical portion of the book 1s probably 
its best and clearest part, and that ın which it 1s most in 
advance of any quite elementary book of a similar kind 
It must be understood that in criticizing this portion we 
do not ignore the fact that the author has done a service 
to elementary technical students 

On p 67 a diagram 1s copied from Maxwell, and called 
a diagram of isothermels of dry saturated steam It has 
escaped the author that for dry saturated steam there 1s 
no isothermal At a point in the curve, say at 212°, the 
steam ıs saturated on one side of this it 1s a mixture of 
steam and water, or conventionally wet steam, on the 
other side ıt 1s superheated steam The saturation curve 
so useful in steam-engine calculations is nowhere 
mentioned Further, in any modern treatment of the 
steam-engine ıt ought to be recognized that the engineer 
1s always or almost always dealing not with dry saturated 
steam but with wet steam The algebraical expressions 
for the total heat, &c , of wet steam should be introduced 
along with those for cry steam Curiously, nowhere in 
this book can we find an expression fér the latent heat 
of steam, though ro quantity 1s so often required The 
total heat 1s given, and so the latent heat can be inferred, 
but surely the ordinary approximate expression for latent 
heat is also useful 

In Chapter III the theory of perfect engines 1s given 
Following the precedent of treatises of wider scope, the 
author begins with the laws of expansion of permanent 
gases Next the theorem about a reversible engine 1s 
given, but in a form ın which 1t 1s restricted to the case of 
an air-engine The efficiency of the reversible engine so 
obtained 1s afterwards spoken of as the efficiency of 
perfect heat-engines in general But the independence 
of the result on the nature of the flud employed 1s no- 
where indicated The diagram for a perfect steam-engine 
1s given on p 1f3 But no elementary student will 
perceive why the efficiency of this ıs the same as that 
of the air-engine, at least without explanation The only 
idea ordinary students get from the theorem about the 
Carnot engine ıs that the efficiency of azy engine 
1S proportional to tie range of temperature in the 
cyhnder In the case of the actual steam-engine this is 
so wrong as to be nearly the reverse of the truth, and 
the misconception 1s Lardly anywhere adequately guarded 
against It 1s very doubtful whether the Carnot engine 
ought to be introduced into the elementary theory of the 
steam-engine An atdinary indicator-diagram can be 
taken, and the relation of the heat expended to the heat 
utilized determmed From the feed measurement and 
mdicator-diagram the steam liquefied at the end of 
admission and at exhaust can be ascertained The heat 
expenditure corresponding to work of admission, eğ- 
pansion, and expulsion can be calculated From the 
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condense: measuiement the heat abandoned can be 
found, and an estimate formed of the loss by radiation 
Repeating the calculation for different degrees of ex- 
pansion, and perhaps fo. cases of a jacketed and un- 
jacketed cylinder, really clear notions will be formed of 
the relative importance of the processes going on ın the 
engine All this can be done in a perfectly elementary 
way, and the student will soon perceive that it ıs in the 
direct study of the losses of heat, and not in attempts to 
1ealize the conditions of a Carnot engine, that improve- 
ment ıs to be sought 

We fail to see the use of reviving the antiquated 
empirical treatment of Navier and de Pambour given in 
Chapter IV De Pambour’s equations involve so many 
assumed quantities that they are practically useless The 
author might have remembered that contrary to de Pam- 
bour’s view the friction of an engine is not proportional 
to the load, but very nearly independent of ıt 

Chapter V deals with the mechanics of the engine 
But the simplest graphic methods for finding curves of 
crank pin effort and acceleration arenot given The next 
chapter, on slide-valve diagrams, 1s one of the clearest and 
most useful ın the book 

In Chapter XI the very difficult question of cylindei con- 
densatton ıs treated on the whole clearly and with insight 
But the obscurities of this difficult part of the explanation 
of the steam-engine are, as might be expected, not quite 
removed The author probably attaches much too great 
importance to radiation from the cylinder sides to the 
steam, and too little to conduction from the cylinder 
sides to the wafer lying on its surface The following 
passage will certainly puzzle a student — 

“The second cause—excess of condensation over re- 
evaporation—is a most fruitful source of waste, and should 
be most carefully guarded against It results in the 
continuous accumulation of water in the cydinder, and 
consequently causes an amount of waste which goes on 
increasing with each stroke ” 

Of course, if the accumulation 1s continuous the cylinder 
must get full, which ıs impossible In steady working, 
initial condensation must exactly equal re-evaporation and 
water carried mechanically to the condenser Priming 
and condensation during expansion may for the argument 
be neglected What ıs prejudicial 1s not excess of con- 
densation over 1e-evaporation, but retention of water in 
the cylinder after exhaust 





THE ANIMAL ALKALOIDS 

On the Animal Alkaloids, the Ptomaznes, Leucomatnes, 
and Extractives in their Pathological Relations By 
Sur Wiliam Aitken, Knt, MD, FRS, Professor 
of Pathology in the Army Medical School (London 
H. K Lewis, 1887) 

A Treatise on the Animal Alkaloids, Cadaveric and 
Vital, or, The Ptomaines and Leucomaines chemu- 
ally, physiologically, and pathologically considered 
zn Relation to Scienirfic Medicine By A M Brown, 
MD With an Introduction by Piof Armand Gautier, 
of the Faculté de Médecine of Paris, &c (London 
Bailligie, Tindall, and Cox, 1887.) 

CHE advancement of modein chemistry has increased 

é our knowledge of the alkaloids occuuing in the 


vegetable kingdom—bodies which are of great import- 
e 





ance both in a therapeutical and a toxicological aspect 
Since the year 1872, a new mode of natural origin of 
alkaloids has been discovered, viz ffom animal sources, 
and the knowledge and investigation of these bodies 
have pioved of great service in the study of both physio- 
logical and pathological chemical processes 

Ptomaines were first discovered in decomposing animal 
tissues, as then pseudonym of “ cadavetic alkaloids” ım- 
ples Their presence ın these dead tissues introduced a 
new factor in the fost mortem seaich for poisons in sus- 
pected cases—a factor, however, the importance of which 
has been somewhat exaggerated Amore impottant result 
of their discovery has been the explanation of the cases 
of poisoning by decayed animal foods, such as sausages, 
tinned and putrid meats, in which they have been found 

Further researches have, moreover, brought to light 
the fact that similar bodies of an alkaloidal nature may be 
produced within, and by, the living organism In this 
case they may be considered as of “vital” origin, the 
products, that 1s, of the metabolism of protoplasm , or 
they may, ın some cases, be the result of the decompo- 
sition of albuminoid bodies ın both cases, the term 
“leucomaines” has been used to designate them A 
leucomaine—peptotoxin—has, for example, been found 
by Brieger as a product of artificial peptic digestion , 
another has been discovered in the body of the sea-mussel 
(Mytilus edults), and to its presence were ascribed the 
symptoms of poisoning which occurred in Wilhelms- 
haven, in many people who had eaten the shell-fish 
These facts, of the origin of poisonous alkaloids by the 
decomposition of albuminoid bodies, and also in the living 
animal tissues, open out a wide field of 1esearch in 
pathology, and have perhaps led to more speculation than 
our present knowledge warrants 

The two books before us deal with the whole subject of 
poisonous alkaloids Sir W Aitken’s small work owes 
its origin to an introductory lecture delivered by him at 
the Army Medical School at Netley It 1s chiefly a short 
résumé of the work done on the subject The second 
part of the évochure will be found of interest to medical 
men, as ıt gives the direction in which modern thought 
is tending with regard to the pait played by poisonous 
alkaloids in the production of disease. The conclusions 
drawn can, ın the present state of our knowledge, be con- 
sidered merely as suggestions many more facts must come 
to light before the rôle played by the “ vital” alkaloids 
in pathological processes can be adequately, or even 
reasonably, discussed 

Dr Brown’s work is of a more ambitious nature, and 
purports to be a treatise on the subject of animal alka- 
loids generally After commencing with a short history 
of the subject, the author proceeds to give an account of 
the methods for extraction of the alkaloids, and of the 
chemical and physiological properties of ptomaines, the 
“vital ” alkaloids, leucomaines, being treated in a similar 
manner The account of the methods of extraction 
nught, we think, be made more practical by being con- 
sidered a little more fully, as ıt ıs to this part of the book 
that workers ın this field will turn foi information 

Of the chemical and physiological properties of these 
alkaloids, a fairly complete account ıs given our know- 
ledge of these properties 1s, however, up to the present 
so impeifect, that the researches carried on during the 
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last sixteen years only serve as a basis fo. future work 
Much has yet to be done 1egarding the physiological 
action of these bodiés , and no progress can be made in 
this 1espect until the alkaloids have been extracted in a 
pure state It 1s almost useless, in the interests of science, 
to speak of the action of alkaloids extiacted by various 
1eagents , though, in certain cases of poisoning, the 1n- 
vestigation of such an action may be of immediate utility 
Dr Brown has devoted much space to the consideration 
of the part played by the vital alkaloids in phy siological 
or pathological conditions In his account he has closely 
followed the views of M Gautier, whose 1esearches have 
thrown great hght on the subyect 

Dr Brown’s work may be recommended as giving a 
geneial account of the present state of our knowledge 
regarding these alkaloids SH CM 


PRACTICAL FORESTRY 


Practical Forestry its Bearing on the Improvement af 
Estates By Charles E Curtis, FST, FSS, Pio- 
fessor of Forestry, Surveying, and General Lstate 
Management at the College of Agriculture, &¢  (Lon- 
don Land slgent’s Record Office, 1888 ) 


HE present work 1s descr.bed as a 1epiint of a series 

of papers on “ Practical Forestry,” which appeared 

in the Land Agents Record, and the author’s object in 
republishing his ideas on puact.cal forestry 1s to pio- 
mote and encourage the study of tiue forestiy among the 
British Jand-owners and land agents, and especially to 
impress upon students the necessity of acquiring a sound 
practical knowledze of a bianch of land economy so long 
neglected and ignored So fai so good, but when the 
author says, “I trust this publication will be the means of 


spreading this object more widely” (src), we fear that he® 


will be gitevously disappointed 

To begin with the book 1s written in doubtful English 
Though the correct use of the Englısh language ıs not 
absolutely essential, yet m order to be a 1eally useful 
work, a book should be written in language which com- 
plies with the ordinary grammatical rules, and which is 
also intelligible to the class of 1eaders expected to profit 
by its perusal The whole book 1s conceived in avery 
Narrow spirit, and the expressed views of the author 
are frequently open to question Take for instance the 
following passage (p 40) — 

“The great and true principle of thinning ıs to en- 
courage the growth of those tiees which ate left, and not 
to secure a financial present return This, though 1m- 


portant, 1s quite a secondary consideration, and should 
at all times be ignored ” 


We beg to say that the great and true principle of 


thinning is nothing of the kind In every instance the 
owner, or his manager, must consider what the objects 
of his management are They may be — ° 

(1) To produce materal of a certain descripteon 

(2) To produce the greatest possible number of cubic 
feet per acre and year 

(3) To secure the highest possible money 1eturn fiom 
the property 

(4) To secure the lughest possible ınterest on the 
invested capital 





NATURE I7I 





(5) To improve the landscape, or to affect the 
climate, &c 

In each of these cases the method of thinning will 
be ditferent 

Agan, the description given of 2 true forester (p 12) 1s 
somewhat illusory If the author thinks that a man who 
has studied botany, \ ezetable physiology, geology, entomo- 
logy, &c, 1s also able to wield the axe, and use with 
skill the pruning saw or knife, he 1s hkely to be dis- 
appointed in nine cises out of ten Such .deas are 
theoictical speculations, and not the result of practical 
experience 

The chapter on “Soil and Site” 1s ofa very hazy desciıp- 
tion whenever the author attempts to 118e above ordinary 
platitudes He proruses to describe clearly ın future 
sec.ons the nature of the sous and sites in which the 
individual trees most delight, but, as far as we can see, 
he his got over the difficulty by omitting to redeem his 
promise 

To sum up, the book 1s not hkely to further the object 
which the author seems to have at heat The ex- 
petienced forester will find nothing new in it, and the 
beginner will only meet with badly arranged statements 
which are freq ently not in accordance w.th the teaching 


of science or of practice SW 
OUR BOOK SHELF, 
Tropical Afra By Hemy Drummond (London 


Hodder and Stoughton, 1883 ) 


THIS 1s a buightly-wntten and most interesting sketch of 
Mr Drummond’s experiences during a recent journey in 

Last Centigl Afixa He has no very surprising or 

exciting adventures to describe, but ın the course of his 

nairative, which 1s written with a vigour and grace 

unusual in books of travel, he contrives to convey a 

remarkably vivid impression of the country through 
which he passed Goimg up the valley of the Shiré 

River, he visited Lake Shirwa, of which little has hitherto 
been known , then he went on to Lake Nyassa, and to 
the plateau between Lake Nyassa and Lake Tanganyika 

Dunng the whole of his jomncy he was a close observer, 

not only of the physical features of the districts he 

visited, but of the vatious classes of phenomena which 

interested him as a geologist, an ethnographer, and a 

student of natural history In one admirable chapter he 

gives a full and striking account of the white ant, which 

he had fiequent opportunities of studying , 1n another he 

brings together many curious illustrations of the well- 
known fact that among numerous species of animals 

mimicry 1s one of the means of self-protection Before 

going to Africa, Mr Drummond had mentally 1esolved 

not to be taken m by “mimetic frauds,” yet he was 

“completely stultified and beaten” by the first mimetic 

form he met ‘This was an insect—one of the family of 
the Phasmide—exrctly hke a wisp of hay Another 

insect, which he often saw, closely resembles a bird- 

diopping, and the consequence 1s that “it les fearlessly 

exposed on the bue stones, during the brightest hours of 
the tiopical day, a time when almost every other animal 

19 skulking out of sight” Mr Drummond has of couse 

much to say about the chances of a great future for 

.\fr.ca, and in this connection he presents a good deal of 
valuable information as to the capacity of the natives for 

work and as to the wrongs inflicted upon them by vile® 
gangs of slave-tradels. é 


172 


NATURE 


[Zune 21, 1888 


Plotting, or Graphic Mathematics By R Wormell, 
D Sc., M.A ~> (London Waterlow and Sons, Limited, 
1888 ) 


THIS book is intended chiefly for those who have 
mastered the beginnings of algebra and Euclid, and so 1s 
very elementary The method employed throughout 1s 
that of using squares, and preparatory exercises are first 
given to show the student the different purposes to which 
they may be applied with facility Proportion and the 
determination of areas are the subjects of the first two 
chapters, followed by a chapter on the tracing of paths 
of projectiles, with various data The sections of the 
cone, such as the parabola, ellipse, and hyperbola, are 
next described, with various methods of tracing them 
The book contains a great number of numerical examples, 
and concludes with a chapter on the higher graphs and 
curves of observation 


The Elements of Logarithms 
(London F Hodgson, 1888 ) s 


IN this little book of thirty-one pages the various rules 
and methods of treating logarithms are stated and 
explained in a simple and precise way, and those 
beginning the subject would do well to read through 
these few pages Numerous examples are put in hereand 
there, and at the end the author has added a collection of 
questions taken from the Woolwich and Sandhurst 
examination papers for the years 1880-87 


By W Gallatly, MA 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by hrs correspondents Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscrepts ratended for thes or any other part 
of NATURE, No notice ıs taken of anonymous communi- 
cations J 


Thunderstorms and Lightning Accidents 

As the season of thanderstorms and lightning accidents 1s 
now approaching, I hope you will kindly allow me to make 
known through your columns the fact that, in the interests of 
science, the Institute of Medical Electricity 1s very desirous of 
obtaining authentic information concerning lightning accidents, 
whether fatal or otherwise I should therefore esteem it a 
favour if some of the many friends of humanity among your 
readers will assist us to investigate these phenomena by sending 
me such particulars of accidents of this nature as they may have 
personal or trustworthy knowledge of as soon after they occur as 
possible 

OF course, electrical and physiological details are what we 
most require, but trustworthy general information 1s often valuable, 
and will be gratefully received 


24 Regent Street, S W H NEWMAN LAWRENCE 


Nose-Blackening as Preventive of Snow-Bhndness 


I ony read Prof Ray Lankester’s letter the other day on the 
above, which appeared in NATURE of May 3 (p 7) I have 
made inquiries among travellers an the snow regions of North 
America, and find the practice to be quite common and well 
known, but have met with no one who can explain it I may 
say, however, that when I visited New Zealand m 1884 there 
were in one of the canoes which came off to our ship several 
naked natives, who had disfigured their faces by blackening their 
noses and eye~, and running a biack fillet round the face, which 
gave them a villainous aspect , and I, ın that insolent ignorance 
which seems to prevul with all prous people who have dealings 
with “the heathen of the isles,” believed they had got them- 
selves up in tus way n order to frighten us ` But it may well 
haye been for other reisons Certainly the sun’s heat, reflected 
from the still w ueis of the sea, was quite as painful as any I ever 
felt ın the regions of the silver snow I subsequently found that 
the black used by these people, who are of a pale complexion, 
ewas the oxide of man nnese, called in their tongue Zebdn 

A J DUFFIELD 
The Delaware, K. weenaw Mighigan, U.S.A, June 4 


The Leth: us cep alotes 


THe beetle which 1s described in you, issue of June 7 (p 
134), by the British Consul at Varna, 1s probably the Leth: us 
cephalotes, which has pioved so destructive to vineyards in East 
and South-East Europe It ıs a dull black beetle, easily 
recognized by the swollen truncated ends of the antennz , its 
lengthis about 21 mm It lives chiefly in dry and sandy soll, 
and during dry weather the beetles leave their holes generally 
between nine and eleven in the morning and after three in the 
afternoon, to attack the tender parts of the vine, as Mr. Brophy 
describes 

Taschenbeig 1s of the optnon that the buds, &c , of the vine 
which are dragged back to the holes of the beetles serve as food 
for the larvae As the beetles show a marked aversion to water, 
1t 1s possiole that the pest might be lessened by copiously watering 
the infected areas ARTHUR E, SHIPLEY 

Chust’s College, Cambridge, June 16. 

r 
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Proposed Fuel-testing Station for London 


WILL you allow me to put before your readers the following 
proposition for the establishment of such a station, the desirability 
of which has been much impressed upon me within the last few 
years? So faras I know, there does not exist anything of the 
kind ın this country where, as on #he Continent, coals can be 
tested for their evaporative power, the gases of combustion 
analyzed, and all the results carefully reported on by experts I 
subjoin a few details of the proposed station, with probable cost 
It should, I consider, be placed on a perfectly independent foot 
ing, and managed by experts, under a small committee appointed 
by those who assist with money or otherwise It might follow 
generally the lines of existing coal-testing stations, but witheall 
modern improvements 

In this country ıt 1s remarkable that neither the sellers of coal 
take the tiouble to find out how much heat they are offering, nor 
the purchasers how much they are getting for their money, and 
this notwithstanding the hundreds of millions of tons of coal chang- 
ing hands yearly Colliery-owners and coal-merchants, as well as 
the laige consumers, know very little about coal calorimeters, 
although the former sell so muck heat, and the latter try to utilize 
1t to the best advantage How few of the latter weigh their coal 
regularly, or keep any weekly record of the quantities of ashes 
and clinkers, to find out how much dirt and incombustible matter 
they are paying for! How few know what it costs them ın fuel 
&o evaporate one thousand gallons of water into steam, which 1s 
one of the best standards of comparison in a given district ! 

Locality —The station might be in close proximity to a river, 
canal, or railway-statton, so that the coals could be delivered easily 
and cheaply and the steam allowed to escape under pressure 
without causing annoyance A small piece of land doubtless 
could be obtained ın such a situation at a low rent The boiler- 
shed should be about 35 x 20 feet, with a small additional shed 
for storing the fuel 

Cost —It would be desnable to allow at least £700 for a 
start, to cover the cost of the boilet-shed, chimney, 20 horse- 
power boile: (if such were considered large enough), and the 
special airangements for measuring the feed-water with tanks, 
scales, feed-pump, injector, gas and coal analyzing apparatus, 
calorimeters, &c Seeing that until the objects of the station 
become known ıt would probably not pay expenses, the help of 
guarantors would no doubt be necessary 

Yearly Expenses —The charge for testing and reporting upon 
each combustible would probably more than cover eventually the 
salaries of a technical manager, his assistant, and the stoker 
Some airangement might possibly be made by which the manager 
and his assistant should only attend when required, at any rate at 
first, ın orde: to diminish expenses 

The station would requue to be advertised and made known in 
various ways Collte.y-owneis would no doubt find ıt to their 
advantage *o have ther different kinds of coal tested and reported 
upon, so as to offer them to their customers with their ascertained 
heating valwe or evaporative power Large consumers of coal 
(ailway companies, water-woiks, and otheis) should know the 
heating value of the coal they are paying for, and the percentage 
of incombustibles 

Tadd a few notes on the temporary and permanent expert- 
mental heat stations known to me 

(1) The earhest fuel-testing station was established in 1847 at 
Brix, in Germany 


(2) Sw H de la Beche and Dr, Lyon Playfair made a series of 
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experiments before the year 1851 with different coals suitable for 
the Navy These trials were conducted near London, under a 
small marme boiler at atmospheric pressure 

(3) At the English Government dockyards, vartous interesting 
experiments have been made under small marine boilers, and the 
results published in Blue-books 

{4) Messrs Armstrong, Longridge, and Richardson published 
1n 1858 an account of some valuable experiments they had made 
with the steam coals of the Hartley district of Northumberland, 
under a small marme boiler, for the Local Steam Colliery 
Association 

(5) At Wigan many excellent expenments were made by 
Messrs Richardson and Fletcher about 1867, to test the value of 
Lancashire and Cheshire steam-coals for use in marine boilers 
The water was evaporated under atmospheric pressure from a 
small marine boile: This station was afterwards abolished 

In none of the above do the gases of combustion appear to 
have been analyzed 

(6) A fuel-testing station was worked at Dantzig in 1863 

(7) An important station was opened at Brieg, on the Oder, 
by the colliery-owners of Lower Silesia in April 1878, with the 
primary object of testing the value as fuel of the important coal- 
seams of that province After working with the most satisfactory 
results for two years, and estahjishing the superiority of the Lower 
Silesian coal, the experrments terminated in 1880 The testing 
boilers had each 40 square metres of heating suface Gases 
and coals weie analyzed 

Existing Continental Stations —(8) The Imperial Naval 
Administration Coal-testing Station at Wilhelmshaven, Germany, 
was established in 1877 

(9) Dr Bunte’s coal-testing station, erected at Munichabout 1878, 
particulars of which have been published in the Proceedings of the 
Institution of Civil Engineers, vo) Ixxui Here some hundreds 
of trials have been reported on and published , much valuable 
work has been done, and many fuels tested, including coals of the 
Ruhr valley, Saar basm, Saxon and Bohemian coal-fields, and 
those of Silesia and Upper Bavaria The boiler of the statzon has 
about 450 square feet of heating surface The gases and coals 
are analyzed, and all particulars carefully noted It 1s one of 
the most complete stations I have seen 

(10) In Belgium, near Brussels, there ıs a Government station 
for testing fuels, under the administration of the Belgium State 
railways , locomotive boilers are used The establishment has 
been at work for the last two years, but no results are published, 
as they are considered the property of the Government Puivate 
firms can, however, have their coals tested and reported upon 

(11) The Impeual Marme Station, Dantzig 

(12) Boiler Insurance Company at Magdeburg 

The above 1s a shght outhme of the work already done ın this 
direction 

With the view of obtamimg the opinions of those interested in 
starting a fuel-testing station, I ask you kindly to give this letter 
pubhciy If the necessary sum can be raised, we may hope to 
have before long a practical and useful establishment m London, 
and to gain fiom ıt many interesting practical results respecting 
the combustion of fuels BRYAN DonKIN, JUN 

Bermondsey, S E , June 11 | 





The Geometric Interpretation of Monge’s Differential 
Equation to all Conics—the Sought Found 


THE question of the true geometric mterptetation of the 
Mongan equation has been often considered by mathematicians 
In the first place, we have the late Dr Boole’s statement that 
t‘ here our powers of geometrical interpretation fail, and resuits 
such as this can scarcely be otherwise useful than as a tegistry of 
integrable forms” (‘‘ Diff Equ,” pp 19-20) We have next 
two attempts to inte:pret the equation geometiically The first 
of these propositions, by Lieut-Colonel Cunningham, 1s that 
“tthe eccentricity of the osculating conic of a given conic Is 
constant all round the latter” (Quarterly Hous nalevol xiv 
229) , the second, by Prof Sylvester, 1s that “the differential 
equation of a conic ıs satisfied at the sextactic points cf any 
curve” (Amer Fourn Math , vol 1x p 19) Ihave elsewhere 
considered both these imterpretations m detail, and I have 
pointed out that both of them are irrelevant , the first of them 
is, m fact, the geometric interpretation, not of the Mongan 
equation, but of one of its five first mtegials which I have 
actually calculated (Proc Asiatic Soc. Bengal, 1888, pp 74- 
86) , the second is out of mark as failing to furnish such a 





property of the conic as would lead to a geometrical quantity 
which vanishes at every point of every conic {Journal Asiatic 
Soc Bengal, 1887, Part 2, p 143) In this note I will briefly 
mention the true geometric mtei pretation which I have recently 
discovered 

Consider the osculating comic at any pomt, P, of a piven 
cuve, the centre, O, of the come is the centre of aberiancy at 
P, and as P travels along the given curve, the locus of O will 
be another cmve, which we may conveniently call the ader7ancy 
curve Take rectangular axes through any ongin, let (x, y} be 
the given pont P, and a, B the co-ordinates of the centie of 
aberrancy Then it can be shown without much difficulty that 


eae a 
3gs — 57 
B= y - ae 30 
3gs = 57° 
whence 
da dB 
- =A 3 
at T, ae BT, 
where 
= 7 - fi - 37? 
ES a 
(3gs — 577)? (395 =- 57°) 


T = 9g°t - 459% + 407°, 
Ż, q, 7, S, č being, as usual, the successive differential coefficients 
of y with respect to x 
If ay be the angle between two consecutive axes of abenancy, 
ds the element of arc, and p the radius of curvature of the 
aberrancy curve, we have 


ds 


Th ds? = de® + dp", 


Pp =. 
whence 


= (a2 2) dx 
pH +p T dy 
But ıt 1s easy to show that 


so that 


2 
vet Etor- a} 
q(3gs = 57°) 

Now, T =0 ıs Monge’s differential equation to all conics, 
and when T=o we have p=o Hence, clearly, the true 
geometiic interpretation of the Mongian equation Js 

The radius of curvature of the aberraicy curve vanishes at 
every point of every contre + 

This geometrical interpretation will be found to satisfy all the 
tests which every true geometrical interpretation ought to satisfy, 
and I beheve that this 1s the interpretation which, during the 
last thirty years, has been sought for by mathematicians, ever 
since Di Boole wrote his now famous hnes 
up the valuable space of these columns with the details of calcu- 
lation they will be found fully set forth in two of my papers 
which will be read next month before the Asiatic Society of 
Bengal, and will ın due course be published ın the Journal 

Calcutta, May 18 ASUTOSH MUKHOPADHYAY 





PERSONAL IDENTIFICATION AND 
DESCRIPTION? N 


I 


T is stiange that we should not have acquired more 
power of describing form and personal features 
than we actually possess For my own part I have 
1 Tne differential equation of all parabolas, 
3gs = 57° = O, 
1s also easily interpreted, viz calling the distance OP between the given 


point and the centre of aberrancy the radius of aberrancy, and the 
reciprocal of this (= 1) the zadea of aberrancy, we have, easily, 


(eile Be =e A 


3? 
3g b? + (7p = 39°)}* 
so that the mterpretation 1s that the zxdev of aber rancy vanishes at every 
oink of eve: arrabola 
A 2 Tene ofa Lecture given bf Francis Galton, F R S , at the Royal 
Institution on Friday evening, May 25, 1888 £ 
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frequently chafed unde: the sense of mabılıty to ver- 
bally explain heteditary 1esemblances and types of 
features, and to describe irregular outhnes of many 
different kinds, which I wil not now particularize At 
last I tned to reheve myself as far as might be from 
this embarrasment, and took considerable trouble, and 
made many experiments The net result 1s that while 
there appea: to be many ways of approximately effecting 
what 1s wanted, ıt is difficult as yet to select the best of 
them with enough assurance to justify a plunge into a 
1ather serious undertaking According to the Fiench 
proverb, the bette: has thus far proved an enemy to the 
passabl, good, so I cannot go much into detail at present, 
but will chiefly dwell on genezal principles 

Measiwie of Resemblance —We recognize different 
degrees of likeness and anlikeness, though I am not 
awaie that attempts have been as yet made to measure 
them This can be done if we take for our unit the /east 
discernible diference The application of this principle to 
uregvlar contours is particularly eas; Fig Ir shows two 
such contours, A and B, which might be meteorological, 
geographical, o1 anything else They are drawn with firm 
nnes, but of different stiengths for the sake of distinction 
They contain the same area, and ate so supe1:mposed as to 
he as fairly one over the othe: as may be Now diawa 
broken contom which we will call C, equally subdividing 
the intervals between A and B, then C will be more like 
Athan B was Again diaw a dotted contow, D, equally 
subdividing the inte1vals between C and A , the likeness of 
D to A will be again closer Continue to act on the same 
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principle untila stage 1s reached when the contou: last drawn 
1s undistinguishable fiom A Suppose it to be the fowth 
stage , then as 24 = 16, there are 16 giades of least-discern- 
1ble differences between A and B If one of the contoms 
difeis gieatly in a single or few respects from the other, 
reservation may be made of those peculiarities Thus, if 
A has a deep notch in its lower 1ght-hand boider, we 
mught either state that fact, and say that in othe: 1espects 
it differed from B by only 16 grades of unhkeness, o1 we 
rmught make no 1tese1ation, and continue subdividing 
until all trace of the notch was smoothed away Itas 
purely a matter of convenience which course should be 
adopted ın any given case The measurement of1esem- 
blance by units of least-discernible differences 1s appncabie 
to shades, colours, sounds, tastes, and to sense-indications 
generally Theie is no such thing as infin.te unlikeness 
A point as peiceived by the sense of sight ıs not a 
mathematical point, but an object so small that its 
shape ceases to be disceimible Mathematically, it 
lequies an infinitude of points to make a short line, 
sensibly, 1: 1equires a finite and not a laige number of 
what the vision 1eckous as points, todo so Iffrom thirty 
«t0 forty points were dotted 12 a 10w acioss the disk of the 
moon, they would appear to the naked eyes of most 
persons as a continous line 
Description within Specified Limits —It 1s impossible to 
vetoally define an miegular contou: with such precision 
that a drawing made from tke desciiption shall be undis- 
tinguishable fiom the ouigiffal, but we may be content with 
a lower achievement Much would be gained if we could 
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refer to a standard collection of contours diawn with 
double Jines, and say that the contour in question falls 
between the double lines of the contom catalogued as 
number so-and-so This would at least tell us that none 
of the yery many contours that fell outside the specified 
limits could be the one to which the desciiption applied 
It 1s an approximate and a negative method of :dentifica- 
tion Suppose the contour to be a piofile, and for sım- 
plicity’s sake let us suppose it to be only the portion of 
a profile that les below the notch that separates the brow 
from the nose and above the parting between the lips, and 
such as 18 afforded by a shadow shaiply cast upon the wall 
by a single source of light, such as 1s excellently seen when 
a peison stands side ways between the electiic lantern and 
tne screen in a lecture-r00m All human profiles of this 
kind, when they have been reduced to a umiform vertical 
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scale, fall within a small space I have taken those given 
by Lavate1, which are in many cases of extreme shapes, 
and have added others of English faces, and find that 
they all fall within the space shown in Fig 2 The 
outer and inner limits of the space aie of course not 
the profiles of any 1eal faces, but the limits of many 
profiles, some of which are exceptional at one point and 
others at another We can classify the great majouity 
of profiles so that the whole of each class shall be in- 
cluded between the double borders of one, two, or some 
sinall number of standard portraits such as Fig 3 Iam 
as jet unprepared to say how neai together the double 
boiders of such ctardard portraits should be, in other 
words, what 1s the smallest number of grades of un- 
likeness that we can satisfactorily deal with The process 
of sorting profiles into their prope: classes and of gradually 
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building up a well-selected standard collection, ıs a 
laborious undertaking 1f attempted by any obvious way, 
but I beheve it can be effected with compatative ease on 
the basis of measurements, as will be explained later on, 
and by an apparatus that will be described 

Classifieation of Sets of Measures —Pitsoners are now 
identified in France by the measutes of their heads and 
limbs, the set of measures of each suspected person being 
compared with the sets that severally 1efe1 to each of many 
thousands of convicts This idea, and the practical appli- 
cation of ıt, ıs due to M Alphonse Bertillon The actual 
method by which this is done isnot all that could be 
theoretically desired, but it 1s said to be effective ın action, 
and enables the authouities quickly to assure themselves 
whether the suspected person 1s ot 15 not an old malefacto1 
The primary measuies in the classification are four— 
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namely, the head length, head breadth, foot lengtb, and 
middle-finge: length of the left foot and hand respectively 
Each of these 1s classified according as it 1s large, 
medium, or small There are thus three, and only three, 
divisions of head lengths, each of which 1s subdivided into 
three divisions of head breadth , agai, each of these is 
further subdivided into three of foot length, and these 
again into three of middle-finger length , thus the num- 
ber of primary classes ıs equal to three multiphed into 
itself four times—that ıs to say, them number 1s eighty- 
one, and a separate pigeon-hole 1s assigned to each All 
the exact measuies and other notes on each criminal are 
written on the same card, and this card 1s stored ın its 
appiopriate pigeon-hole The contents of each pigeon- 
hole are themselves sub-sorted on the same puinciple of 
three-fold classification m respect to other measures 
This process can, of course, be extended definitely, but 
how far it admits of being carried on advantageously 1s 
another question The fault of all hard-and-fast lines of 
classification, when variability 1s continuous, 1s the doubt 
where to find values that are near the limits between two 
adjacent classes Let us take the case of statuie, for 
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illustiation of what must occur in every case, represent- 
ing its distribution by what I have called a “ scheme,” as 
shown in Fig 4 

Here the statures of any large gioup of persons are 
represented by lines of proportionate length The lines 
are arranged side by side at equal distances apart on a 
base, A B, of convenient length A curve drawn through 
then tops gives the uppe: boundary of the scheme , the 
lines themselves are then wiped out, having served their 
purpose If the base A B be divided into three equal 
parts, and perpendiculars, C D, E F, be erected at the 
divisions between them, reaching from the base up to the 
curve, then the lengths of those peipendiculars are p10- 
portionate to the limiting values between the small and 
the medium group, and the medium and the large group, 
respectively The difference between these per pendiculars 
m the case of stature is about 23 inches In other 
words, the shortest and tallest men m the medium class 
diffe: only by that amount We have next to conside: how 
much ought reasonably to be allowed for e1ror of measure- 
ment Considering that a man differs in height by a full 
third of aninch between the time of getting up inthe morn- 
ing and lying down at might, considering also that 


measures are 1ecoided to the nearest tenth of an inch 
at the closest, also the many uncertainties connected 
with the measurement of stature, it would be rash not to 
allow for a possible error of at least + half an inch 
Prolong C D, and note the points upon it at the distance 
of half an inch above and below D, draw horizontal lmes 
from those points to meet the curve at d 1, d 2, and fiom 
the points of inteisection drop perpendiculars reaching 
thebase ate 1,¢2 Asimilar figure ıs drawnatF Then 
the ratio borne by the uncertam entes to the whole num- 
ber of entries 1s aS¢,¢,-+ 6&2 to AB This, as seen by the 
diagram, 1s a very serious proportion Thereisa dilemma 
which those who adopt hard and-fast lines of classifica- 
tion cannot avoid either the fringe of unceitainty 1s 
dangerously wide, or else the delicacy with which 
measures are made s not turned to anything like its full 
account If the delicacy 1s small, the fringe of uncer- 
tainty must be very wide, if the delicacy 1s great, the 
frmge will be narrow, but then the other advantages of 
possessing delicate observations are wasted through em- 
ploying only a few classes The bodily measurements 
aie so dependent on one another that we cannot affoid 
to neglect small distinctions Thus long feet and long 
middle-fingers usually go together We therefore want 
to know whether the long feet ın some particular person 
are accompanied by particularly long, or moderately long, 
or relatively short fingers, though the fingeis may ın the 
two last cases be long as compared with those of the 
general population, and will be treated as long in M 
Bertillon’s system of classes Certainly his eighty one 
combinations are far from being equally probable The 
more numeious the measures the greater would be then 
interdependence, and the more unequal would be the 
distribution of cases among the various possible combina- 
tions of large, small, and medium values No attempt 
has yet been made to estimate the degree of their inter- 
dependence I am therefore having the above measure- 
ments (with slight necessary variation) recorded at my 
anthropometiic laboratory for the purpose of doing so 
This labordiory, I may add, ıs now open to public use 
under ieasonable resttictions It is entered from the 
Science Collections in the Western Galleries at South 
Kensington 

Afechantcal Selector —Feeling the advantage of possess- 
ing a method of classification that did not proceed upon 
hard-and-fast Jines, I contrived an apparatus that is quite 
independent of them, and which I call a mechanical 
selector Its object ıs to find which set out of a standard 
collection of many sets of measures, resembles any one 
given set within specified degrees of unlikeness No one 
measure ın any of the sets selected by the instiument can 
differ fiom the coriesponding measure in the given set, by 
more than a specified value The apparatus 1s very 
simple, it applies to sets of measures of every description, 
and ought to acton a laige scale with great rapidity, and 
as well as it does on a small one, testing several hundred 
sets by each movement It ielieves the eye and biain 
fiom the mtolerable strain of tediously comparing a set 
of many measures with each successive set of a large 
series, ın domg which a mental allowance has to be made 
for a plus or manus deviation of a specified amount in 
every entiy Tt ss not my business to look aftei prisoners, 
and I do not fully know what need may really exist for new 
methods of quickly identifying suspected persons If 
there be any real need, I should think that this apparatus, 
which 1s contrived for other pu:poses, might, after 
obvious modifications, supply it 7 

The apparatus consists of a large number of strips of 
card or metal, c1, c2 (Fig 5), say 8 or 9 inches long, and 
having a common aus, A, passing thiough all their smaller 
ends A tilting-frame, T, which turns on the same axis, has a 
front cross-bar, F, on which the tips of the larger ends ofall 
the cards rest whenever thé machine ıs left alone In 
this condition a counterpoise at the other end of T suffices 
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to overcome the weight of all the cards, and this heavy end 
of T lies on the base-board s When the heavy end of T 1s 
lifted, as in Fig 5, its fiont-bar ıs of course depiessed, and 
the cards being individually acted on by their own weights 
are free to descend with the cross-bar unless they are other- 
wise prevented The lower edge of each card is variously 
notched to indicate the measures of the person it repre- 
sents Only four notches are shown in the figure, but six 
could easily be employed in a card of eight or nine 
inches long, allowing compartments of 1 inch ın length, to 
each of six different measures The position of the notch 
in the compartment allotted to it, indicates the correspond- 
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Fig 6a 
Plan and section of the key board x 
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ing measure according to a suitable» scale When the 
notch ıs in the middle of a compartment, ıt means that 
the measure is of mediocre amount , when at one end of 
it, the measure is of some specified large value or of any 
other value above that, when at the other end, the 
measure 1s of some specified small value or of any other 
value below it Intermediate positions represent inter- 
mediate values according to the scale Each of the 
cards corresponds to one of the sets of measures in 
the standard collection The set of measures of the 
given person are ind.cated by the positions of parallel 
strings or wires, one for each measure, that are stretched 




































































































































































































































Fic 7 —Reduced plan of complete apparatus 


Lxplaration —a, the common axis , ct, c2, the cards T, T, tilting frame, turning on A (the cards rest by their front ends on F, the front cross-bar of T, 
at the tıme when the heavy hinder end of T rests on the base-board S, K, key-board, m which R, R are the rods between which the wires stretch ; 


B, B, are the bndges over which the wires pass 


across biidges at either end of a long board set cross- 
ways to the cards Their positions on the bridges are 
adjusted by the same scale as that by which the notches 
were cut in the cards Figs 6@ and 60 are views of this 
portion of the apparatus, which acts as a key, and is of 
about 30 inches in effective length The whole 1s shown 
in working position in Fig 7 When the key is slid into 
eits place, and the heavy end of the tiltmg-frame T is 
raised, all the cards are free to descend so far as the 
tilting-frame 1s concerned, bet they are checked by one 
or more of the wires from descending below a particular 
level, except those few, if any, whose notches correspond 


throughout tp the positions of the underlying wires This 
1s the case with the card ¢2, drawn with a dotted outline, 
but not w.th c1, which rests upon the thud wire, counting 
from the axis As the wires have to sustain the weight of 
all or nearly all the cards, frequent narrow bridges must 
be interposed between the main biidges to sustain the 
wires from point to point The cards should be divided into 
batches by partitions corresponding to these interposed 
bridges, else they may press sideways with enough friction 
to interfere with their free independent action Neither 
these interposed bridges nor the paititions are drawn ın 
the figure The method of adjusting the wires there shown 
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ts simply by sliding the rings to which they are attached 
at either end, along the 10d which passes through them 
It is easy to arrange a more delicate method of effecting 
this if desired Hitherto I have smpped out the notches 
in the cards with a cutter made on the same principle 
as that used by railway guards in marking the tickets 
of travellers The width of the notch is greater than 
the width of the wire by an amount proportionate to the 
allowance tended to be made for error of measurement, 
and also fo. that due to mechanical misfit There is 
room for 500 cards o: metal strips to be arranged in 
sufficiently loose order withm the width of 30 inches, 
and a key of that effective length would test all these by 
asingle movement It could also be applied in quick 
succession to any number of other collections of 5co 
in each 

Measurement of Profiles —The sharp outline of a 
photograph in profile admits of more easy and precise 
measurement than the yielding outline of the face 
itself The measurable differences between the profiles 
of different persons are small, but they are much more 
numerous than might have been expected, and they are 
more independent of one another than those of the 
limbs I suspect that measures of the profile may 
be nearly as trustworthy as those of the limbs for ap- 
proximate identification—that 1s, for excluding a very large 
proportion of persons from the possibility of being mis- 
taken for the one whose measurements are given The 
measurement of a piofile enables us to use a me- 
chanical selector for finding those in a large standard 
collection to which they nearly correspond From the 
selection thus made the eye could easily make a further 
selection of those that suited best in other respects A 
mechanical selector also enables us to quickly build up 
a standard collection step by step, by telling us whether 
or no each fresh set of measures falls within the limits 
of any of those alieady collected If ıt does, we know 
that it 1s already provided for , 1f not, a new card must be 
added to the collection There willbe no fear of duplica- 
tions, as every freshly-added standard will differ from alf 
its predecessors by more than the specified range of 
permitted differences After numerous tuals of different 
methods for comparing portraits successively by the eye, 
I have found none so handy and generally efficient as a 
double-mage prism, which I largely used in my earlier 
attempts ın making composite portraits As regards the 
most convenient measurements to be applied to a profile 
for use with the selector, I am unable as yet to speak 
decidedly If we are dealing merely with a black 
silhouette, such a> the shadow cast on a wall by a small 
or brillant light, the best Ime from which to measure 
seemsto be B c in Fig 8, namely, that which touches 
both the concayity of the notch between the brow and 
nose, and the convexity of the chin I have taken a con- 
sıderable number of measures from the line that touches 
the brow and chin, but am now inclined to prefer the 
former lne A sharp unit of measurement 1s given by 
the distance between the above line and another diawn 
parallel to ıt just touching the nose, as at N ın the figure 
A small uncertainty in the direction of 8 C has but a very 
trifling effect on this distance By dividing the interval 
between these parallel lines into four parts, and drawing 
a line through the third of the divisions, parallel to B C, 
we obtain the two important points of reference, M and R 
M is a particularly well-defined point, fram Which O 1s 
determined by diopping a perpendicular fiom M upon B C 
© seems the best ofall points from which to measure Itis 
excellently placed for defining the shape and position of the 
notch between the nose and the upper lip, whichis perhaps 
the most distinctis e feature in the profile O L can be deter- 
mined with some precision, © B and OC aie but coarse 
measurements In addition to these and other obvious 
measures, such as one or more to define the projection of 
the lips, it would be well to measure the radius of the circle of 


curvature of the depression at B, also of that between the 
nose and the lip, for they are both very variable and very 
distinctive So 1s the general slope of the base of the nose 
The difficulty lies not in selecting a few measures that will 
go far towards negatively identifying a face, butin selecting 
the best—namely, those that can be most precisely deter- 
mined, are most independent of each other, most variable, 
and most expressive of the general form of the profile I 
have tried many differen: sets, and found all to be more or 
less efficient, but have not yet decided to my own satis- 
faction which to adopt 

A closer definition of a profile or other curve, can be 
based upon the standard to which it 1s referred Short 
cross-lines may be drawn at critical positions between 
the two outlines of the standard, and be each divided 
into eight equal parts The intersection of the cross- 
knes with the outer borcer would always count as o, that 
with the inner border as 8, and the mtermediate divisions 
would count from I to 7 As the cross-lines are very 
short, a single numeral would thus define the position of 
a point in any one of them, with perhaps as much pre- 
cision as the naked eye could utilize By employing as 
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many figures as there are cross-lines in the standard, each 
successive figure for each successive cross-line, a corre- 
sponding number of poiats in the profile would be accu- 
rately fixed Suppose a total of nine figures to be given, 
togethe: with a standaré collection of under a thousand 
doubly outlined portraits, each with six cross-lmes The 
first three figures would specify the catalogue number of 
the portrait to be referred to,-and the remaining six 
figures would determine with much accuracy, six points 
in the outline of the portrait that ıt 1s desired to describe 

I have not succeeded n contriving an mstrument that 
shall directly compare a given profile with those m a 
standard collection, and which shall at the same time act 
with anything like tne simplicity of the above, and with 
the same quick decision in acceptance or rejection 
Stil, I recognize some waste of opportunity ın not 
utilizing the power of varying the depths of the notches 
m the cards, independer tly of their longitudinal position 

I shall have next to speak of other data that may 
serve for personal idenzification, and especially on the 
marks left by blackened finger-tips upon paper 


(To ve continued) 








SOA2-BUBBLES 


OAP-BUBBLES fill the same happy position as «do 
those charming books in which Lewis Carroll de- 
scribes the adventures of Alice, in that they serve equally 
to dehght the young and to attract the old Clerk» 
|*Maxwell has mentionec the fact that on an Etruscan 
vase in the Louvre are seen the figures of children 
|! amusing themselves wıta bubbles, while to-day the same 
subject 1s being forced on the attention of the world 
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by a strange development of modern enteiprise On 
the other hand, the bubble has occupied the minds 
of scientific men of all times Sir Isaac Newton, Sir 
David Brewste1, and Faraday, not to mention many 
others, devoted themselves to the soap-bubble as a means 
for investigating the subtleties of hight Plateau a few 
years ago delighted men of science with that wonderful 
book ın which he, a blind man, expounded, 1n the clearest 
and most elegant manner, the result of years of labom on 
this one subject Lately, Profs Reimold and Rucker 
have employed the soap-film in investigations which 
tend to throw more light on the molecular constitution of 
bodies These experiments will be 1emembered by all 
who saw them as being no less beautiful than instructive 
The latest experiments with bubbles, which were shown 
by Mr C V Boys to the Physical Society and at the 
Royal Society conversasztone, and of which a full account 
1s to be found in the May number of the Phzlosophzcal 
Magazine, depend upon no property which 1s not well 
known, and, unlike those referred to above, aie not intended 
to increase our scientific knowledge , and yet no one would 
have ventured to predict that bubbles would submit to the 
treatment described in the paper, or would have expected 
such simple means to produce such beautiful results 

The first property of the soap-film turned to account 
1s that strange reluctance of two bubbles to touch one 
another Just as a bubble may be danced on the sleeve 
of a seige coat, or even embraced, without wetting the 
sleeve or being broken, so can two bubbles be pressed 
together until they are matetially ceformed without 
really touching one another at all Cne bubble may be 
blown inside another, and if the heavy drops which 
accumulate at the, bottom are removed, the inner one may 
be detached and 1olled about within the outer one , 01 the 
oute: one, held by two moistened rings of wue (Fig. 1), 
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FIG 1 Fie 2 
may be pulled out so as to squceze the inner one into an 
oval form (Fig 2), o1 may even be swung round and 
round, and yet the inner one remains fiee and independent, 
and when the outer is bioken it floats gently away If 
the inner one 1s coloured with the fluorescent material 
uranine, ıt shines with a green light, while the outer one 
remains clear as at first, showing that there 1s no mixture 
and no contact 

When the inner bubble ıs blown with coal gas, it rests 
agaist the upper side of the outer one (Fig 3), pulling ıt 
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mofe and more out of shape as its size increases (Fig 4) 
It can even be made to tear the outer one off the ring to 
which it was attached, after which the two bubbles rise in 
the air one inside the other The outer bubble may be 
held by a hght ring of thin wire to which thread and paper 
are attached, and then when aremner bubble of coal gas 1s 
blown, 1t will carry up the outer bubble, ring, paper,and all , 
and yet, in spite of this weight pressing them together, the 
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mner bubkle 1efuses to touch the outer one Ifa httle gas 
1s let into the outer of two bubbles, the inne: one will 
remain suspended lıke Mahomet’s coffin (Fig 5) 

Diffusion of gas through a soap-film ıs shown by 
lowering a bell-jar of coal-gas over a bubble in which a 
second one 1s floating (Fig 6) By degrees the gas pene- 
trates the outer bubble, until the inner one, insufficiently 
buoyed up gently sinks down 

The heavy and inflammable vapom of ether 1s made 
use of to show the rapidity with which the vapour 
of a lhquid which will m» with the soap solution 
will penetrate through the walls of a bubble A large 
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inverted bell-jar has some ether poured into it, after which 
bubbles blown with an ın he usual way may be dropped 
into the jar when they will float apon the vapour They are 
then taken out and cited to a flame, when a blaze of 
hight shows that the inflammable vapour has penetrated 
through the flm A bubble blown at the end of a wide 
tube and loweied into the vapour hangs lke a heavy 
drop when removed, and if held n the beam of an electric 
hght the vapoui 1s seen 00z ng through the film and falling 
away in a heavy stream, while a lght applied to the 


Fic 8 


mouth of the tube fires the issuing inflammable vapour, 
and a large flame like that of a bunsen burner is the 
result (Fig 7) 

A variety of experiments are described in which bubbles 
are 1olled along troughs made of soap-film—either straight, 
circular,or spiral—the prominent featuie being that bubbles 
will roll upon or within one another as if they were made 
of india-tukber , they will even, where apparently in contact, 
take up the vibrations of a tuning-fork, and this will not 
foice them to touch There is one influence, however, 
which they cannot resist, and that is electrification When 
two bubbles which are resting against one another (Fig 8), 
provided that one is not within the other, are exposed to 
the influence of an even feebly electiified body, they ın- 
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stantly coalesce and become one (Fig 9}, and so act as 
a delicate electroscppe When one bubble is within the 
other, the outei one may be pulled out of shape by 
electrical action, and yet the mner one 1s perfectly screened 
from the electrical influence, thus showing in a striking 
manner that there ts no electuical force within a conductor 
not even as neai the surface as one side of a soap-film 1s 
near the other , for though the force outside is so great 
that the bubble is deformed, yet the fact that the nner 
one remains separate shows that the force within is too 
small to be detected One of the experiments described 
shows at the same time the difference between the 
behaviout of two bubbles, one blown inside a third, and 
the othe: broaght to rest against the third from the out- 


side Under these conditions, if electricity 1s produced 
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in the neighbourhood, the two outer bubbles become one, 
and the mner one, unharmed, rolls down and rests at the 
bottom of the now enlarged outer bubble (Fig 10 

“One expeiment is desciibed in which a cylindiical 
bubble ıs blown with oxygen gas between the poles of an 
electto-magnet If the length 1s properly adjusted, the 
bubble breaks into two directly the exciting cuirent is 
turned on, though the foice due to the magnetic nature 
of oxygen 1s so feeble that not the slightest change of 
shape can be detected ın a spherical bubble under the 
same conditions 

For other experiments and for details, 1eaders are 
referred to the original paver in the Phulosophecal 
Magazine, the editor of which has kindly allowed us to 


reproduce the llustrations used 1n this article 
» 





THE PARIS OBSERVATORY 


AE Annual Repoit of the Paris Observatory, which 
has 1ecentl) appeared, draws special attention to 
the two events which hase rendered the past year 
memorable, not merely ın the history of the Observatory, 
but ın that of astronomical science as a whole The first 
of these was of couse, the meeting at Paris of the Inter- 
national Congress for the execution of the photogiaphic 
chart of the heavens, and Admiral Mouchez gives the 
names of the membeis of the Congress, and the resolu- 
tions adopted by them Of the Permanent Committee 
appointed by the Congiess, Admiral Mouchez 1s himself 
the President, and he has already issued the first number 
of the Bulletzn de la Carte du Ciel, future numbers of 
which will be brought out by the Committee as occasion 
may requue  ‘Iwelve Observatories, including that of 
Paris, had definitely pledged themselves to join ın the 
scheme, and five or sis more expected to be able to do so 
shortly, so that there should be no difficulty in completing 
the chart within three or four years The International 
Exhibition to be held at Paris neat year would furnish a 
good opportunity for the reassembling of the Permanent 
Committee in order that the final decisions relating to 
the carrying out of this great scheme might be formed 
The other great event was the publication of the first 
two volumes of the gieat Paris Catalogue, the revision of 
the Catalogue of Lalande This last work, which has 
already been referred to in NATURE (vol xxxvn p 569), 
was commenced in 1855, but owing to many unfavourable 
circumstances has only been pushed forward vigorously 
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dung the last ten vears, and now ıs all but completed 
As the stars which still require observation have become 
fewer and more scattered, ıt has been found no longer 
necessary to devote more than one instiument to the 
work, the great meridian instrument has therefore been 
set apart for this work, and for the observation of minor 
planets and comparison stars, whilst the other meridian 
imstiuments have been left free for the careful study of 
the places of fundamental stars and for special researches 
The “garden” circle Fas accordingly been used for the 
observation of circumpolars after M Leewy’s plan, and 
the Gambey murtal circle by M Perigaud for the 1e- 
determination of the Ictitude of the Observazory The 
value found for this latter by a senes of consecutive 
obseivations of Polaris at upper and lower transit 1s 
48° So’ 12” 0, but Aamural Mouchez considers taat despite 
the care and skill of M Perigaud this determination falls 
short of the desired accuracy on account of the uncer- 
tainty of the corrections for refraction This is partly 
due to the observatiors having ail been made durmg 
midsummer, but chely to the bad position of the 
Observatory at the extreme south of Paus, the observa- 
tions of Polaris therefore being made with the telescope 
pointed over the entire breadth of the city It 1s hoped 
that the great Effe! tower may render assistance to the 
study of refraction by cffording much information as to 
inversions of the usual ‘aw of the variation of temperature 
with the height The above value for the latitude ctill 
remains to be correctea for flexure of the instrament, and 
M Perigaud is now urdertaking the study of this erro: 
The total number of mendian obseivations obtained 
dung the year was 16,318, the highest monthly number 
hasing been secured in February, a most unus.al circum- 
stance The observations of sun, moon, and planets 
amounted to 545 

The observations with the equatorial have Seen of the 
usual kind M B.go.idan has made 400 measures of 
Lebulæ with that of tae West Tower, and M Obiecht, 
with the equatoial cexdé, has made 720 measures of 
lunar craters 1eferred to different points of zhe hmb, in 
order to secure a bette- determination of the form of our 
satellite But a yet more important work with this latter 
instrument has been the thorough examination of its 
theory by MM Leewy ind Puiseux In view of the success 
of the Paris telescope of the number of similar instru- 
ments now under construction, and of the still wider 
popularity which the same form will probably have in 
the future, this was a work much to be desned 

The results, howevei, achieved in the field of astro- 
nomical photography aie those in which, in view of the 
proposed chart, the greatest interest will be felt just 
now, and here the MM Henry have futher evidences 
of progiess to present Saturn and the moor have been 
photographed with a direct enlaigement of 20 diameters 
The phases of the lunar eclipse of August 3 have been 
recorded by the same means With the smaller photo- 
graphic instiument, aperture 43 inches, negatives 
haye been obtamed, one of which showed more than 
30,000 stars on the single plate Several curious new 
nebule have been dscovered, one 1° in length near 
¢ Ononis , but the mest remarkable have been those in 
the Pleiades Two plates of this group, each with an 
exposure of four hours have not only added much to our 
knowledge of the nebule round Electra, Merope, Maia, 
and Alcyone, these ro longer appealing as mete faint 
cloads, but as well-marked nebulosities of intricate and 
complicated forms, bet two new nebulæ are shown, both 
ven nariow and stiaizht, the longe: one being some 4o’ 
in length and but 2 o1 3” in breadth, and threading 
together as it were no fewe: than seven stars The late 
repicsenting this pho.ograph of the Pleiades, which is 
attached to the Repor’, shows 2326 stais, and compiises 
stars of the 18th magnitude, instead of the 1421 stars 
contained in the earLe1 photograph MM Henry have 
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been likewise engaged in the study of the new mstrument 
they have devised for the measurement of the stellar 
photographs, and in the preparation of tables of instru- 
mental corrections, and of corrections for the effect of 
refraction , whilst M Thiele has been inquiring into the 
Cegree of accuracy of which the measures are capable, 
with most encouraging results, and Admiral Mouchez 
considers that the precision thus attainable “will permit 
the carrying out undei good conditions of the Catalogue 
of all the stars down to the 11th magnitude as decided 
by the Congiess” It should be noted, however, that 
this interpretation of the resolution of the Congiess 
has been challenged, and it has been urged that the 
Catalogue to be formed was to contain simply as many 
suitably placed stairs as would be necessary as reference 
points for the great photographic chart, and that stars 
down to the 11th magnitude might be used for this 
purpose 

As to the publications of the Observatory, the first 
volume of the Catalogue, ch -6h of RA , 18 shortly to be 
followed by the second, 6h -12h , the first sheets of which 
were already in the punters’ hands The volume of 
Observations for 1882 was published last August, that for 
1883 was passing through the press, whilst the reduction 
of apparent to mean places was completely finished for 
1884 The nineteenth volume of the Memoirs was In course 
of publication, and would contain, besides the works 
mentioned ın the Report for 1886, a memotr on the theory 
of the figure of the planets, by M Callandreau, and 
another on an allied subject, oy M Hamy Amongst the 
works published by the individual members of the 
Observatory, the most important have been M Leewy’s 
new method for the determ.nation of the constant of 
aberration, and a work by M Wolf, on the pendulum M 
Leveau 1s still engaged ın his work upon Vesta, and M 
Bossert 1s preparing for the determination of a definitive 
orbit of the Pons-Brooks comet Under the head of 
“ Matériel” the progress of the new equatorial coudé of 
2 feet aperture and 60 feet focal length is referred to Its 
completion 1s expected during the present year, but the 
building for ıt has not yet been begun R 

The chief exception to the record of progress which 
Admiral Mouchez’s Report supplies 1s found in the short 
paragraph which records the closing of the astronomical 
school, on financial grounds The necessity for this step 
1s to be most deeply regretted 








THE PHOTOGRAPHIC CHART OF THE 
HEAVENS 
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latelyreprinted from the Observator (NATURE, May 
10,p 38) an article by the editors of that periodical 
on Dr Gulls proposal that 
catalogued 


two million stars should be 

The following is the reply of the editors, 

printed in the June number of the Observatory, to letters 

addiessed_to them on the subject by Admiral Mouchez 
and Mr E B Knobel — 

We print above letters from Admiral Mouchez and 
from Mr Knobel, concerning the remarks we made last 
month on Dr Gills propos.tion to catalogue 2,000,000 
stars There 1s a somewhat personal implication in both 
letters, to which we must at once reply before proceeding 
to treat of the 1eal question at issue—a suggestion that 
we have been so emphatic in ou disapproval of the 
scheme as to be discourteous to its supporters We may 
perhaps venture to doubt whether either writer has done 
us the honour to read our 1emarks carefully enough 
Admiral Mouchez “nous trouve bien sévère pour un 
projet aussi bien étudié et verant @un savant aussi habile 
et compétent que le Directeur de Observatoire du Cap” 
We have not said a single word in disparagement of the 
gall and care with which Dr Gill’s paper has been 
written , we have vehemently, objected to the question 
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being raised at all; and that we have objected so vehe- 
mently may be taken as a full recognition of Dr Gill’s 
prominent position, which makes it a matter of necessity 
to bring all our forces to pear against a scheme which he 
chooses to advance Mr Knobel is perhaps more unjust 
tous We have not in an unqualified manner character- 
ized a catalogue of 2,000,000 stars as “an utter waste of 
time, labour, and money” , but we did use even stronger 
language about cataloguing stars “ for the purpose only of 
getting then places wiitten down,” in order to call 
attention <o the seductio ad absurdum of cataloguing 
towards which we very much fear there is some apparent 
tendency And, Anally, if we have been so emphatic as 
to be accused of exaggeration, let us again point out that 
a scheme, vhich we contend has not been assented to or 
even consilered by the members of the Astiophotographic 
Conference, has been quietly launched, and is now so far 
under way that ıt 1s referred to by the Piesident ın the 
opening sentence of his letter as a matter already accepted 
by the “ Comité permanent,” and as only remaining to be 
discussed in detail Surely ıt 1s tıme for those who have 
the welfaie of the scheme really sanctioned by the 
Conference to raise the voiceg loudly in protest! 

So muck in explanation of the tone we have adopted in 
speaking of this proposal, and we now return to the 
letters Ihe main point of both is that this scheme of a 
catalogue of 2,000,000 stars has not been o1lginated by 
Dr Gill, bat was really considered and approved by the 
Conference. As we have stated above, we hold the 
opposite opinion,—that although two resolutions of the 
Conference do mention @ catalogue, this term cannot be 
supposed to sanction a catalogue of 2,000,000 stars with- 
out further specification The Conference met to discuss 
the advisability of making a chart With the invitations 
sent out to the various astronomers to attend this Confer- 
ence there was sent a “ programme provisoire ” (which, it 
is to be very much regretted, was not that considered by 
the Congress) This first “ programme provisoire”? was 
dropped, and at the first séance of the Congress another 
was produced In the first, in article 19 a catalogue of 
reference stars was mentioned, and propeily so, but mn the 
second there was no mention of any such catalogue 
Mention was made in section 4 of a means of publishing 
the chart and the form of publication, but up to this 
time there was absolutely no question before the Confer- 
ence of publication of a catalogue either of 2,000,000 
or any other number of stars There was no doubt a 
feeling amongst some astronomers present that a catalogue 
would be as useful, ın their judgment, as the chart, and 
they took the opportunity of putting forward their views 
when the question of a second series of plates was brought 
forward The taking of this second series of plates was 
proposed to meet an anticipated difficulty in photographing 
parts of the heavens where the stars differed greatly in 
magnitude It was decided (Resolution 17) that a secend 
series of plates should be taken, in order to insure the 
greatest precision m the micrometrical measurement of 
the stais of reference, and to render possible the con- 
struction of a catalogue Here we have the first mention 
of a catalogue in the resolutions noted A reference to 
the minutes of the Congress will show that this resolution 
was a compromise, for there had already been before the 
Congress a direct proposition (that of M Tacchini) for a 
catalogue, which, however, was not voted upon The 
resolution wag ın fact an endeavour to settle a question 
that was before the Congress, viz whether the plates 
should be sè taken as to be capable of accurate measure- 
ment, and this is decided by the specification that they 
shall render possible the construction of a catalogue 
The next two resolutions speak of the second series of 
plates as destinés à la consti uction du catalogue, but no- 
where 1s any direct resolution to be found as to the 
construction of a catalogue of all the stars 

If these resolutions need interpretation by the hght of 
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subsequent consideration at all, we may suggest a very 
different direction in which they might be modified ın actual 
fact, and in which their spt would yet be even better 
represented than by a literal fulfilment It was pointed 
out that in taking the photographic plates of stars down 
to the 14th magnitude in parts of the sky where brighter 
stars existed, these with the exposure necessary to obtain 
the 14th magnitude would be very much over-exposed 
And it was suggested that 1t would be advisable to take a 
second seres of plates, as alieady mentioned (see Resolu- 
tion 17) Now in some parts of the sky no second seres 
of plates are, fiom this point of view, at all necessary , 
whilst in others not one or two, but many series of plates 
would be necessary in order to do Justice to the various 
magnitudes ın that paiticular part of the sky For the 
present this 1s not the point at issue, but it may serve as an 
illustration of the sort of interpretation of the resolutions 
which we should consider legitimate 

In order to come to a proper judgment on the legit:- 
macy of the derivation of Dr Gill’s proposal from the 
resolutions it 15 necessary to make some statements, which 
are not new, but of which the true significance does not 
seem to have been universally appreciated —(1) When 
the plates are obtamed they are actual representations of 
the stars as existing at a given time, and for every purpose 
except spectrum analysis are as good, 1f not better, than 
the visible heavens If with these plates we have the 
absolute places of a certain small number of known stars, 
we have then all the data to make them valuable, either 
ın the present or in the future (2) The many questions 
conceining the stars which it 1s hoped a photographic 
chart of the heavens would do a great deal towards 
settling, such as their distribution, their proper motions, 
then changes of magnitude, and the presence of minor 
planets, of new stars and the like, can all be best treated 
by a direct comparison of plate with plate, in any of the 
various ways in which this can be done (3) In order to 
obtain the best results from such anagent as photography 
ıt 1s necessary to use it in its own prope: way, and 
astronomers must recollect that old methods of procedure 
adapted to other instrumenta] means may most probably 
be out of place We might considerably enlarge on thete 
statements, but for our present pm pose it is sufficient to 
call attention to them 

Now, if Dr Gus catalogue were successfully con- 
structed—and there are, alas! many difficulties in the 
way—its utility in the direction of comparison of our sky 
with that of the future 1s wholly hmited by one condition, 
that in the future another exactly similar catalogue be 
constructed, occupying a similar time Even then, 1f any 
changes were found by means of this companson of 
catalogues which might very well be made in the course 
of fifty or one hundred yeas, the natural and mdeed the 
prope: thing to do would be to immediately compare the 
original plates Butcan it be possible that any man or 
number of men really think of dealing with sucha subject 
ın such away? If, on the other hand, the object of a 
catalogue be merely to allow of comets, minor planets, 
and other bodies being located, surely ıt would be better 
to measure the plates as occasion arises, and not to cata- 
logue 2,000,000 stars on the off-chance of having some 
twenty or thirty positions to settle ın the course of a year 
And, further, such a catalogue would have this enormous 
disadvantage, that whilst in some parts of the sky stars 
of the 11th magnitude would be fairly well spread, in 
the Milky Way we should have stars clustered in such 
enormous quantities that it would be an extremely difficult 
thing to even ıdenufy them in fact, speaking roundly, 
we should say that if such a catalogue were made, two- 
thirds of the stars catalogued would le in the Milky Way 
If, contrary to the opimion we have expressed, it 1s 
decided to form a very large catalogue, surely it would be 
better to determine the places of a certain number of stars, 
of such magnitudes as are found available, in each square 
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degree, and make these the reference stars from which 
the positions of the other stars on the plate could be 
obtained 

We are therefore of opinion that, supposing limitless 
time and money available for such a purpose, the advant- 
ages of constructing this catalogue would be doubtful , 
but even 1f we waived all these objections and agreed that 
such a catalogue would be a “nice thing to have,” or 
admitted that since men of the ability and reputation of 
Admiral Mouchez and Dr Gill consider such a catalogue 
necessary ıt 1s heresy to inquire the why and wherefore, 
there would still be left the serious objection that to form a 
chat of the heavens ıs the first thing to do, and, take ıt 
m as simple a form as possible, ıt will quite possibly tax 
the energies of astronomers to their utmost, and that 
stellar photography being as yet in its mfancy itis suicidal 
to attempt anything which will commit us to a course of 
action eatend:ng over more than a very few years We 
could not give a better illustration of the dangers of the 
opposite pioceduie than has been supplied by Admiral 
Mouchez himself In a recent article he has suggested 
that there have lately been such improvements in the 
sensitiveness of plates that we could now go to the 15th 
magnitude instead of the 14th With a httle ingenuity 
and less arithmetic it could easily be shown that the 
whole plan of operations would have become hopelessly 
futile and obsolete before half the time allowed by Dr. 
Gull for 1ts completion had elapsed 

But not for one moment do we wish to appear lacking 
in sympathy with those who have spent and aie spending 
so much time and thought on this subject , 1t is our great 
anxiety for the success of the work in which they are co- 
operating which makes us eager to protest as far as we 
can against the grand mistake of attempting too much 


THE INCURVATURE OF THE WINDS IN 
TROPICAL CYCLONES 


MHE quest.on of the incurvature of the winds ın tropical 

cyclones 1s one of such :mportance to mariners, to 
enable them to judge their position in a storm, and to 
escape the hurricane around the central calm, that no 
apology is needed for adding my independent testimony 
to that of Prof Loomis, whose conclusions, given at length 
1n his recent well-known memoir, ‘ Contributions to 
Meteorology,” are quoted in Mr Douglas Archibald’s 
paper on M Faye’s work “Sur les Tempétes” in last 
week’s NATURE (p 149) 

In the prepatation of a forthcoming work on the weather 
and climates of India and the storms of Indian seas, I have 
latety had occasion to re-investigate the above question 
in the case of cyclones in the Bay of Bengal, on the 
evidence afforded by the numerous original memoirs and 
reports prepared by Messrs Willson, Ehot, Pedler, and 
other officers of the Indian and Bengal Meteorological 
Departments , my object being the practical one of de- 
termining directly the bearing of the storm-centre from a 
ship’s position , and istead, therefore, of measuring the 
angie between the wind direction and the nearest isobar, 
as was done by Prof Loomis, I have measured with a 
protractor the angle included between the former and 
its radius vector, in all cases m which the position 
of the storm’s centre has been ascerta:ned on sufficient 
evidence In one other important condition I have also 
departed from the method pursued by Prof Loomis I 
have restricted the measurements to wind observations of 
ships at sea, within the influence of the storm, anel to 
those of good observatories on the coast, subject to the 
same proviso , and have taken no account of those of 
inland observatories This difference of procedure 6 
probably the reason that the amount of the incurvature 
shown by these measurements 1s somewhat different from 
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that obtained by Prof Loomis, though the general fact of 
a great incurvature 15 thoroughly confimed My results 
are as follow — 

(1) The mean of 132 observations between lats 15° and 
22°, within 500 miles of the storm-centre, gives the angle 
322° between the wind direction and its radius vector 

(2) The mean of 12 observations between the same 
latitudes, within 50 miles of the storm-centie, gives the 
angle 123° 

(3) The mean of 68 
and 15°, within 500 mı 
angle 129°. 

The observations within 50 miles of the storm-centre 
an the south of the Bay are too few to afford any trustworthy 
result 

For seamen’s guidance, the following practical rules 
may be formulated — 

(1) In the north of the Bay of Bengal, standing with 
the back to the wind, the centre of the cyclone bears 
about five points on the left hand, o1 three points before 
the beam 

(2) In the south of the Bay, ıt bears about four points 
on the left hand, o1 fom points before tke beam 

(3) These 1ules hold good for all positions wether the 
znfluence of the storm, up to 500 mules from the stoim- 
centie On the north and west the influence of the storm 
rarely extends to anything like this distance, but ıt does 
to the east and south 

Since much of this evidence, afforded by the Bay of 
Bengal cyclones, has been before the public for many 
years, ıt 1s incomprehensible to me how a man of 
M Faye’s scientific emmence can still assert that in the 
tropics “the wind arrows display an almost rigorous 
circularity” If,as may possibly be the case, he relies on 
the evidence of Mr Piddington’s memonrs, ignoung all 
subsequent work, it 1s only necessary to examine those 
memoirs to find that his data do not bear out that author's 
conclusions In the charts which accompany Mr Pid- 
dington’s later memonrs, the wind observations aie, as a 
1ule, not shown, but only the ships’ courses, and the 
author’s inteipretation of the positions and tracks of the 
storms But the evidence 1s always fully given in the 
text, and it will be found that when the wind arrows are 
plotted therefrom, and are sufficiently numerous to allow 
of the position of the stoim’s centre Leing determined, 
which 1s far fiom being genetally the case, they are re- 
concilable only with spual courses, having a consideiable 
incurvature 

I do not propose now to enter on a formal criticism of 
Mr Piddington’s work, the great ment of which, as that 
of a pioneer ın the field of storm-science, no one mole 
fully recognizes than myself, but so much seems necessary 
an explanation of the apparent glaring disciepancy between 
his 1esults and those of modern workers 1n the same field 

The evidence of the cyclones of the Bay of Bengal, 
those tropical cyclones to which M Faye appeals as 
authoritative on the validity of his views, 1s, then, conclu- 
sive against him There ıs a strong influx of the lower 
atmospheric stiata into a tropical cyclone, proving, 1n the 
most unquestionable manner, the existence of an ascend- 
ang current ovei the vortex This fact ıs quite indepen- 
dent of any views that may be entertained as to any theory 
of cyclone origin and movement of translation, but any 
such theory must harmonize with the fact, and hence 
I concene that it is fatal to M Faye’s views With 
these, ın so far as they are theoretical merely, I 
have no present concern, but it1s obviously a matter of 
high importance to seamen that they should not be misled 
as to the facts of the wind’s movement in cyclones, and ıt 
1s because the promulgation of such views as M Faye’s 
tends to perpetuate an old and now eapioded error of fact, 
that I have to put in my piotest against them 
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NOTES 


It should have been stated 1n our paragiatph last weeh relative 
to tie opening of the Laboratory of the Maine Biological 
Association at Plymouth that the President, Piof IIualey, who 
has given unremitting care to the affans of the Association dunng 
the last thies yeas, would be present 1f he were not pre 
vented from taking pait m any public proceedings by the state 
of his health In the absence of the President, one of the Vice- 
Presidents of the Association, Prof Flowei, will preside The 
Honorary Secretary, Prof Ray Lankester, who founded the 
Association, and has conducted its affans to the present issue, 
will also be present 


Mr J J H _ TEALL, who now holds a foremost place among 
the petiogiapheis of this country, has just been appointed to the 
Geological Suvey We understand that he will be specially 
chaiged with the study of the crystalline schists and the problems 
of regional metamorphism, and that he will be closely associated 
with the field officers who me mapping these 1ochs m different 
parts of Scot.and The Survey 1s to be heatily congratulated 
ont’usappomtment ‘The staff is now remaihably stiong, but 
the problems with which ıt 1s confr8nted are among the most 
difficult in geology These pioblems have never been attacked 
by such a un-ted force of field geologists and micio copists, who, 
working togethe: with one common alm, will no doubt raise still 
hig*e1 the scientific reputation of the Survey, increase our know- 
ledge of the history of the most ancient rocks, and throw light on 
some of the most puzzling questions ın geological science 

Tue electors to the Masteishıp of Downing College, Cam- 
bridge, have, by a unanimous vote, chosen Di Alexander Hull, 
Fellow of the College, to succeed Prof Bukbeck Di. Haill’s 
clam to the appointment sprang from his success as a teacher 
and worker ın biology No appomtment to a Headship has 
been made on this ground alone since the revival of natuial 
science at the Univers ties 

Ox the 4th inst, Dr Maxwell T Masters was elected a coi- 
responding membe: of the Institute of Fiance, in the Botanical 
Section, in place of the late Piof Asa Guay Besides Dr 
Masters, the followmg names appeared on the list of piesenta- 
tion M Treub, of Batavia, Mi Tuana, of Pais, M Warm- 
ing, of Lund, M Wiesener, of Vienna Dı Masters obtained 
39 votes, M Trana, 5, M Treub, 1 

Tux Sorbonne, consulted as to the proposed creation of a 
Chair for the teaching of Darwinian theories, has not eapressed 
disapproval of the scheme suggested by the Municipal Council 
of Pars It has appointed a committee to 1epoit on the 
matte: , and ıt 1s eapected that no serous opposition will be 
offered to the proposal 


I 


WE are glad to leain that a pension of £50 has been gianted 
to 2his Bulfour Stewart fiom the Civil List 
Ox May 25, a complimentary dinner was given at the 
Queen’s Hotel, Manchester, to Piof Schoilemmer, of the 
Owens College, by h.s forme pupils, to celebrate the occasion 
of the confenıng of LLD upon him by the Senate of the 
Glasgow Uraveisity, and to offer then congratulations In the 
absence of Sir Ienry Roscoe, who had been expected to take 
the chan, Mi R S Dale, one of Prof Schoilemmer’s 
eldest pupils and f ends, presided Numerous congratulatory 
telegiams and fetters were 1eceived by Dı Schoilemmei, and 
eaily in the evening a letter was read fiom Sn Heny Roscoe, 
expiessing regret that he could not be present, and testifying to 
his high appreciation of the ability of his old friend and colleague 
Among those from whom conguatulatory telegrams were received 
wee Di Pauh, Dnector of the fim of Meister, Lucius, and 
Bianing, ım Hoechst, Prof Beinthsen, of the Badısche 
Anılın und Sodafabıık, ın Ludwigshafen, and Prof Hermann 
l Kopp, of Heidelberg, the Inustouan of chemistiy, who spoke 


Zune 21, 1888] 


NATURE 


183 





of Prof. Schoilentmei’s position as one of the puincipal 
pioneers of the science of oiganic chemustiy and one of its fore- 
most eaponents, both as a teache1 anda wiite. Prof Thoipe, 
F RS, proposed the health, long life, and piospeity of Dr 
Schoilemmei, and refened to the fact that Glasgow, which had 
confe1ied honour on him, had produced such men as Black and 
Thomson, names familiai to all chemists 


Dr Asa Gray left Harvard College m trust, to aid in the 
support of the Giay Heibauum of Harvard University, the 
copyrights of all his books, upon condition that propei provision 
should be made for the 1enewal and extension of these copy- 
rights by new editions, continuations, and supplements, such as 
might be needed in the study of botany, and as might best 
enhance and prolong the pecaniary value of the bequest 


PROF Loverine has resigned the Chair of Mathematics and 
Natural Philosophy which he has held at Harvard fon fifty years 
In accepting his resignation, Which takes effect in the autumn, the 
President and Fellows of the College have expressed warm 
appreciation of his seivice® Prof Lovering has been President 
of the American Association, and still presides over the American 
Academy 


Pror McNas, Swiney Lecturer on Geology in connection 
with the British Museum, wul begin a course of twelve lectures 
on the fossil plants of the Paleozoic epoch on Monday next, at 
the Natwal History Museum, Cromwell Road, 


Last might the conver sazeone of the Society of Aits took place 
at the South Kensmgton Museum 


A conver sazvone will be given by the Royal College of Sur- 
geons, at the College, on Wednesday, June 27, and by the 
Royal Geogiaphical Society, at Wulhs’s Rooms, on Friday, 
June 29 


AN International Horticultuial Exhibition ıs to be held at 
Cologne fiom August 4 to September 19 


WE have ieceived from Messis West, Newman, and Cé, 
samples of two kinds of botanical drying paper One of the 
kinds differs but little fiom tbat which they have supplied for 
many yeais, which was originally manufactmed, purposely for 
drying plants, by a paper-makei of the name of Bentall, who 
lived at Halstead in Essex, and contributed, a generation ago, to 
the distributions of the London Botanical Society This paper 
has been largely used for the last thuty yeais, and combines ina 
vey satisfactory manner the merits of a high degree of absoib- 
ence with a reasonable toughness No doubt, fo. drying plants, 
itis the best paper that can be got, but yet, exceptinz; grasses, 
Cyperaceze, and mosses, one or more changes are required in the 
first few days to make satisfactory specimens in a climate lke 
that of England ‘The new paper is quite without glaze, and 
seems a little more absorbent than the old ‘‘Bentall” The 
othe: kind 1s copied from an American model, a paper not made 
expressly for botanical use, sent to England by the late Dr Asa 
Gray It 1s twice as thick as the ‘‘ Bentall,” much more rigid, 
and yery absorbent , a serviceable paper to mix with the lighter 
lind for home use, but too heavy to cary about in laige 
quantities 


ACCORDING to La Nature, an immense terrestrial globe, con- 
structed on the scale of one millionth, will be shown at the Paris 
Exhibition of 1889 A place will be set apart foi it at the centre 
of the Champ de Mais The globe will measme nearly 13 
metres in diameter, and will give some idea of real dimensions, 
since the conception of the meaning of a million 1s not beyond 
the powers of the human mind Vasıtors to the Exhibition will 
see for the first tıme on this globe the place 1eally occupied by 
certain known spaces, such as those of gieat towns Paris, for 
instance, will barely cover a squaie centimetre The globe wil] 


turn on its axis, and thus represent the movement of 1ota- 
tion of the eaith The scheme was origmated by MM T 
Villard and C Cotard, and La Nature says that it has been 
placed unde: the pationage of several eminent French men of 
science 


WE have received a sample of tobacco giown by Messrs, 
James Carter and Co, at a farm in Kent, and cured by Messis. 
Cope Biotheis and Co It 1epresents one of the fist experi- 
mental c1ops brought to maturity, and passed through the varous 
processes of manufacture, in this county, since the time of 
Charles II The packet 1s accompanied by a card, on which 
we find the somewhat discouraging counsel ‘‘ Examine 
leismely—use waiily—smoke spaiingly’’ Mr Goschen was 
asked the othe: evening ın the House of Commons whethe: he 
would cause an inquiry by experts into the iesults attending the 
experiment made by Messis Cope, with the view, if possible, of 
relaxing the fiscal restrictions upon the culture of tobacco in 
Great Bitam The Chancellor of the Excheque: cautiously 
replied that ‘* only expeiience would show the value to smokers 
of this tobacco, and no inquiy by experts would be so valuable 
as that practical test Ifany hon member wished to try it, 
samples would be placed in the smoking-room It was impos- 
sible to give any form of 1elaxation in the fiscal regulations 
which would injure the revenue ” 


ACCORDING to the Kavkaz newspaper, a shock of eathquake 
was felt at Julfa, ın the Ai1memian piovince of Erivan, on May 
15, about midday The fist shock was followed by a stionger 
one, which lasted for about thiee seconds, and seemed to have a 
direction from east to west 


. 

THE Council of the Italian Meteorological Society held its. 
first annual meeting at Turm on Sunday, April 15, under the 
piesidency of Padie Denza It was decided to hold the third 
general assembly of the Society at Venice, m Septembei next, 
just before o1 after the Congress of the Alpine Club at Bologna. 
The cstablishment by the Society of a new Observatory in the 
Aigentine Republic was notified, and also of four new meteoro- 
logical stations in Italy The arrangements being made with 
1espect to the hygienic stations at five large cities were explained, 
as well as the pioposed method of publication of the observa- 
tions The President submitted the Report of the Geodynamic 
Committee, nominated at the meeting at Aquila (NATURE, 
vol xaxvl p 614), with reference to seismological observations 
and the protection of buildings, The Repoit, which ıs printed 
in the monthly Bulletin of the Italian Meteorological Society for 
May, consists of mne articles, and will be distirbuted to the 
Prefects and Mayors of districts lable to eaithquake shocks 


Tue Hydrographer of the Admnalty has issued notices of the 
recent establishment of the following storm signals —(1) By 
the Japanese Government, at foity-seven stations on the coasts. 
of Japan A 1ed ball, or one 1ed light, to indicate that stiong 
winds are probable from any direction A red cone, or three 
red lights ın the shape of a tuangle, to indicate that strong winds 
are piobable, at fist from the noithward or southward, accoiding 
as the apex ıs upwards or downwaids (2) By the harbour 
authouities at Chittagong, relative to the signals at that poit 
A ball, or three hghts placed vertically, to indicate that a 
severe cyclone 1s near Akyab, and will probably advance 
towards Chittagong <A dium, or two lights placed vertically, 
to indicate the early appioach of a severe cyclone, with its 
attendant storm-wave We take this oppoitumty of suggest- 
mg the desirability of mtroducing more uniformity in these 


signals in different counties, wherever practicable : 


THE atomic weigh: of the element osmium has been 1e-deter- 
mined by Prof Seube:t Th® necessity for this re-determination 
has been felt eve: since the piinciple of periodicity began to take 
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firm root in the minds of chemists, and the more recent values 
arrived at for the atomic weights of indium, platinum, and gold 
have tended to rende: this necessity even more imperative The 
natural sequence, according to their chemical and physical pro- 
perties, of the metals of the platinum group 1s generally accepted 
as—osmium, iridium, platinum, gold Now the atomic weight 
of iridium as determined in 1878 by Seubert ıs 192 5, that of 
platinam as fixed by the same chemist in 1881 1s 194 3, and that 
of gold as estimated last year by Thorpe and Laune, and by 
Kruss, 1s 196 7, while the recognized atomic weight of osmium 
as given by Berzelius in 1828 ıs so high as 198 6 Obviously, if 
the grand conception of Newlands, Mendelejeff, and Lothar 
Meyer 1s correct, the atomic value of osmium required most 
careful revision Such an undertaking, however, 1s endowed 
with peculiar interest owing to the dangerous nature of work 
with the osmium compounds, and many chemists who have been 
interested ın this subject have been deterred by the knowledge 
that accidental contact with the fumes of the tetroxide, which 
are so fiequently evolved by the spontaneous decomposition of 
many osmium compounds, might deprive them of the use of their 
eyes fo. ever Prof Seubert has happily succeeded without acci- 
dent ın establishing the validity of ou ‘natural classification ” by 
means of the analysis of the pure double chlorides of osmium with 
ammonium and potassium, (NH,),OsCl, and K,OsCl, Both 
these salts were obtained in well-formed octahedral crystals, of 
deep red colour while immersed in their solutions, but appearing 
deep black with a bluish reflection when dry, and yielding bright 
red powders on pulvenzation ‘Lhe method of analysis consisted 
in reducing the double chlorides ın a current of hydrogen ın 
case of the ammonium salt the spongy osmium which remained 
after 1eduction was °weighed, anc the expelled ammonium 
chloride and hydrochloric acid caught in absorption apparatus, 
and the total chlorine estimated by precipitation with silver 
nitrate In case of the potassium salt the expelled hydrochloric 
acid was absor bed and determined, and the metallic osmium left 
after removal of the potassium chloride by washing was weighed 

The mean value yielded by all these various estimations 1s 191 1, 
thus placing osmium ın its proper place before nidium, and 
removing the last striking exception to the ‘law of periodicity ” 


AT a recent meeting of the Washington Society of Anthropo- 
logy, Mr H M Reynolds read a paper on Algonquin metal- 
smiths He expressed the opinion that the working of the 
copper-mines of Lake Superior 1s not of such high antiquity as 
has been supposed, and that ıt may have been continued un‘il 
comparatively modern Indian times 


SOME time ago the Smithsonian Jastitution issued inquiries as 
to the existence and geogiaphical distribution of ‘rude and 
unfinished implements of the Paleolithic type” The American 
Naturalist says that responses have been received fiom thuty 
States and Territories The implements already noted amount 
to between six and seven thousand, and their distribution 
extends nearly all over tne United States Several hundreds of 
implements—none of which seem to have been found in the 
mounds—have been sent to the Institution The object of the 
Institution in undertaking this investigation was to determine 
whether there was ın America a Paleolithic Age, and, if so, 
whether it had any extended existence 


THE Fiee Public Libraries and Museum of Sheffield seem to 
bein a most flourishing condition According to the last Report, 
which, has just been sent to us, there has been a steady increase 
i the number of books issued The number issued during the 
year ending August 31, 1887, was 410,395 The number issued 
dugng the previous year was 399,653, so that there was an 
increase of 10,742 

Messrs LONGMANS, GREEN, AND Co have sent us a 
series of their test cards .n mechanics, packed ın neat liftle card- 
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board cases The questions on the many and various branches 
of the subject are arranged in thee stages Each stage consists 
of about thirty cards with six questions on each, and ıs supple- 
mented by cards contaming the answers to all the numerical 
questions The questions are excellently chosen, and me 
arranged ın an intelligible and progressive order 


A CAREFUL and very valuable bibliography of the works of Su 
Isaac Newtor, with a list of books illustrating his hfe and works, 
by G J Giay, has just been issued by Messis Macmillan and 
Bowes, Cambudge The bibhography is divided into ten 
sections (1) collected editions of works , (2) the “Principia”, 
(3) “ Optics ” , (4) “ Fluxions” , (5) “ Arithmetica Universalis ” 5 
(6) minor works, (7) theological and miscellaneous works 5 
(8) works edited by Newton , (9) memoirs, &c , (10) index 


A NEW edition of the late Prof Humpidge’s translation of 
Di Hermann Kolbe’s ‘Short Text-book of Inorganic Chemis- 
try” (Longmans) has been issued The greater part of this 
edition was prepared by Dr Humpidge last summer Being 
unable, owing to failing health, to cofiplete the task of revision, 
he asked Prof D E Jones, of the University College, Aberyst- 
with, to undertake it, and to see the book through the 
press 


A REPORT, with admirable illustrative maps, on the geology 
and natural resources of part of Northern Alberta, and the 
western parts of the districts of Assinibora and Saskatchewan, 
by Mr J B Tyrrell, Field Geologist of the Geological Survey 
of Canada, has just been, published at Montreal The Report 
1s, to a certain degree, preliminary, but the author hopes 
that, for the present at all events, ıt may suffice as a guide 
to the extent, position, and character of the mineral wealth of 
the district 


AN interesting paper by Mr Tyrrell, giving an account of the 
journeys of David Thompson in North-Western America, has 
been issued at Toronto It was read lately before the Canadian 
Institute, and ıs published ın advance of the Proceedings by 
permission of the Council The materials for this narrative 
are contained in Mr Thompson’s field note-books and journals, 
which are preserved in the office of the Crown Land Depart- 
ment of Ontario Mr Thompson died in 1857 at the age of 
eighty-seven 


Mr LELAND will shortly send to the printer his work on 
“ Americanisms,” which will follow on the ‘Dictionary of 
Slang, Jargon, and Cant ” now ın the press It will contam much 
folk-lore in the form of proverbs, songs, and popular phrases, 
and also the etymology and history of the words, as fai as they 
could be traced The work will include an account of American 
dialects, such as Pennsylvanian Dutch, Chinook, Creole, and 
Gumbo A number of American scholars will deal with special 
subjects 


WE have 1eceived a copy of the Zoya Gakuget Zasshi (the 
Eastern Science Journal), printed ın Japanese characters This 
magazine 1s published monthly, and 1s edited by a committee, 
most of whose members are Professors of the Imperial Uni- 
versity at Toxio Nearly 3000 copies of each number are 
sold 


THE first part of the second volume of the Journal of the 
College of Sc.énce, Imperial University, Japan, has been sent 
tous The contents include, besides a mathematical paper, in 
German, by Dr P R Fuyisawa, the followmg articles in Eng- 
lsh on the composition of bird-lhme, by Dr E Drivers, 
FRS, and Michitada Kawakita, on anorthite from Miya- 
keyjima, by Yasushi Kikuchi, the souree of Bothriocephalus 
latus n Japan, by Dr Isao Ijma, and earthquake-measuie- 


ments of recent years, especially relating to vertical motion, by 
S Sekiya 
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Messrs D C ĦEATH AnD Co (Boston) will publish at 
once Compayre’s ‘‘ Lectures on Pedagogy: Theoretical and 
Practical,” a companion volume to their Compayre’s ‘‘ History 
of Pedagogy” It 1s translated and annotated by Prof Payne, 
of the University of Michigan 


ProF J VIoLLE has just issued the first part of the second 
volume of his ‘‘Cours de Physique” ‘The present part relates 
to acoustics 


WE reprint from Sczence of June 1, 1888, the following 
suggestive paragraph —‘‘The Committee of the House of 
Representatives on acoustics and ventilation has actually 
reported favourably a Bill appropriating seventy-five thousand 
dollais to subsidize a man who thinks he can construct a steel 
‘vacuum’ balloon of great power He ıs to be allowed to use 
the facilities of one of the navy-yards for the building of his 
machine, and 1s to have the money as soon as he has expended 
seventy-five thousand dollars of private capital upon his air ship 
One of the mathematical physicists of Washington was asked 
by a member of Congré8s whether such a balloon could be 
successfully floated He set to work upon the problem, and 
here are some of his results, which are rather curious —A 
common balloon 1s filled with hydrogen gas, which, being lighter 
than air, causes the balloon to rise and take up a load with ıt 
But, as the pressure of the gas within 1s equal to the pressure of 
the atmosphere without, no provision other than a moderately 
strong silk bag 1s required to prevent collapse The inventor of 
the proposed steel balloon hopes to gain greater lifting-power by 
using a vacuum instead of gas, the absence of substance of any 
kind being lighter than even hydrogen gas But he has to con- 
tend with the tendency of the shell to collapse fiom the enormous 
pressure of the atmosphere on the outside, which would not be 
counterbalanced by anything inside of it The first question 
which presented itself was, How thick could the metal of the 
shell be made, so that the buoyancy of the sphere, which would 
be the most economical and the strongest form in which it could 
be constructed, would just float it without lifting any lof? 
The computations showed that the thickness of the metal might 
be 000055 of the radius of the shell For example if the 
spherical shell was one hundred feet m diameter, the thickness 
of the metal composing ıt could not be more than than one- 
thutieth of an inch, provided ıt had no braces If it was 
thicker, ıt would be too heavy to float Now, if it had no 
tendency to buckle, which of course ıt would, the strength of 
the steel would have to be equivalent to a resistance of more 
than 130,000 pounds to a square inch to esist absolute 
crushing from the pressure of the air on a cross-section of the 
metal Steel of such high crushing-strength 1s not ductile, and 
cannot be made into such a shell If the balloon 1s to be braced 
inside, as the inventor suggests, just as much metal as would be 
used in constiucting the braces would have to be subtracted from 
the thickness of that composing the shell Of course, such a 
shell would buchle long before the thickness of the metal of 
which ıt was composed was reduced to 000055 of itsradius In 
other words, ıt ıs mathematically demonstrated that no steel 
vacuum balloon could be constructed which could raise even its 
own weight, This 1s an illustration of how intelligently Congress 
would be likely to legislate on scientific maiters unguided by 
intelligent scientific advice ” s 


THE additions to the Zoological Society’s Gardens dung 
the past week include two Pig-tailed Monkeys (Macacus 
nemestiinus 8 Ì ) from Java, presented by Mr C W Eliacott, 
a Bonnet Monkey (Macacus sinicus 9) from India, presented by 
Mr J Wiltshire, a Pig-tailed Monkey (A/acacus nemesirinus) 
from Java, presented by Mrs Gleg, two Spotted Cavys 
(Celogenys paca 8 9) from South Ameiica, presented by Mr 


W H. Stather, a Mauge’s Dasyure (Dasyu us maugat) from | 


Australia, presented by Mr H R Brame, three Abyssiman 
Sheep (Ovzs ar zes, var ) from Abyssinia, presented by Mr A J 
Baker , two Pallas’s Sand Grouse (Syrrhaptes par adoxus) from 
the Island of Tiree, Argyllshire, presented by Lieut -Colonel 
Irby and Captain Savile Reid, F ZS , a Wapiti Deer (Ce vus 
canadensis 8), born m the Gardens 





OUR ASTRONOMICAL COLUMN 


THE CONSTANT OF ABERRATION —In the year 1862, Prof 
J S Hubbard commenced a series of observations of a Lyre 
with the prime vert.cal instrument of the Washington Naval 
Observatory, which was continued by either Profs Newcomb, 
Harkness, or Hall until 1867 The purpose of these observa- 
tions had been to obtain corrections to the assumed values of 
the constants of nutation and aberration, and to afford an abso- 
lute determmmation of the annual parallax of the star The series 
was not continued for a sufficient period for the first purpose , 
and Prof Asaph Hall, when engaged on the determination of 
the parallax of a Lyre by another method, found that these 
observations would give it a small negative value From this 
and other circumstances he was at that time mduced to think 
the observations would not repay the trouble of a careful dis- 
cussion , but recently, reflecting that they had been skilfully 
designed, and carried out with care, he resolved to ascertain the 
result they would furnish for the constant of aberration The 
observations commenced 1862 March 25, and extended to 1867 
Apul 25, and were 436 ın number The mean resulting value 
of the parallax is— 


m = — 0” 079 + 0 "0134, 
whilst 
Constant of aberration = 20” 4506 + o” 0142, 


with an average probable error for a gingle observation of 
+ o” 174 
Adopting a parallax of + 0” 15, the result would be— 


Constant of aberration = 20” 4542 + 0” 0144 


Prof Hall prefers this latter result, notwithstanding the un- 
certainty as to the true parallax of the star The negative 
result obtained for the parallax may probably be due to the fact 
that the coefficient of parallax obtains its extreme values in 
January and July, when the mean temperature 1s likewise at its 
extreme points , the January obseivations also are made in day- 
hight, but the July at mght, which would tend to produce a 
systematic difference ın the method of observing The coefficient 
of aberration, on the other hand, has its greatest values in April 
and October, when *he conditions of observation will be neatly 
the same 

The above value of the constant of aberration gives, fo. the 
solar parallax— 

a = 8” 810 + o” 0062, 


Ifansen’s values of the mean anomaly of the earth, and eccen- 
tricity of its orbit being assumed, together with Clarke’s value 
for the equatorial 1adius, and Michelson and Newcomb’s deter- 
mination of the velocity of light, viz 186,325 mules per second 


THE MARKINGS ON Mars —The observations of M_Perrotin 
at Nice, and M Terpy at Louvam, and, m England, of Mr Den- 
ning at Bristol, have confirmed the presence on the planet of most 
of the “canals” or narrow dark lines which were discovered 
by M Schiaparelli 12 1877, and at subsequent oppositions M 
Perrotin has also been able to detect, in several cases, the 
gemination or doubling of the canals, and M Terby has ob- 
served the same phenomenon in one or two cases, but with 
much greater difficulty than ın the opposition of 1881-82 But 
some curious chan.es of appearance have been noted An 
entire district (Schiaparell’s Zyéza) has been merged in the 
adjoming ‘“‘sea,” 2e its colour has changed from the reddish 
hue of the Martial “ continents” to the sombre tint of the “seas ” 
The district in ques‘ion 1s larger than France To the ngrth of 
this district a new canal has become visible, and again another 
new canal has appeired to traverse the white North Polar cap, 
or, according to M Terby, to divide the true Polar cap from a 
white spot of similar appearance a little to the south of 1t With 
the exception of these changes, the principal markings, both 
light and dark, are those which former oppositions have rendered 
familiar 
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COMET 1888 a (SAWERTHAL) —The following ephemeris for 
Berlin midnight is by Heir Berberich (4str Nach , No 2838), 
fiom elliptic elements which he has found for ıt, and which 
closely resemble those of Piof Boss given m NATURE of 
May 24 (p 88) — 


1888 RA Decl Log r Log 4 Bright 
m s o 7 ness 
June 23 O5511 46115 N 02760 03129 0042 
25 057 I 46405 
27 05842 47 89 o 2887 .03173, 0039 
29 I O16 47366 
July r I 142 48 37 © 3009 032I12 0. 036 
3 130 48302 
5 149 48560 o 3127 03247 ©0033 
7 1 59 49212 
9 IĜI 49457 03241 03278 0031 
II I 644 50 96 
13 1 718 50328N © 3352 03306 ©0029 


The brightness at discovery 1s taken as unity 


THE Kazan Observatory has celebiated its ‘‘Jubilee” by 
publishing an interesting ieport about its activity since it was 
founded by Littrow fifty yeais ago The mapping of the stars 
between 75° and 80°, which was begun by Prof Kovalsky, was 
continued and extended by his successor, Pioz Dubyago 


THE Tashkend Observatory has just issued the second volume 
of its ‘© Works ” 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JUNE 24-30 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 


At Greenwich on June 24 


Sun rises, 3h 46m., , souths, 12h 2m 137s , sets, 20h 19m 
right asc on meridian, 6h 145m , decl 23° 25’ N 
Sidereal Time at Sunset, r4h 33m 

Moon (Full, June 23, 2th ) rises, 19h 57m *, souths, oh gm , 
sets, 4h 20m right asc on menidian, 18h 19 6m , decl 


21°5' S 
Right asc and declination 
Planet Rises Souths Sets on meridian 
m m m h m A a 

Mercury. 5 33 13 25 21 17 7 372 19 52N 
Venus 3 23 II 41 19 59 5537 23 36 N 
Mars 13 28 18 53 o rB" 13 65 7395S 
Jupiter 17 6 2I 29 I 52* 15427 18 47S 
Satun 6 29 14 19 22 9 8 313 19 34 N 
Uranus 12 56 18 36 © 16* 12493 4355 
Neptune 1 59 9 45 17 31 3 569 18 47N 


* Ind cates that the rising 1s that of the preceding evening and the setting 
that of the following morning 


Comet Sawerthal 


Right Ascension Decunation 
June. h h m ga 
24 o O 5532 46 12N 
28 o o 587 47 9 
Occultations of Stars by the Aloon (visible at Greenwich) 
Corresponding 
angles from ver 
June Star Mag D sap Reap tex to right for 
inverted image 
hon h m o o 
24 50 Sagıttaııı 6 22 6 23 16 65 250 
28 50 Aquarn 6 2 28 259 163 215 
June h 
25 9 Mercury stationary 
27 e 23 Meicury at greatest distance from the Sun 
Meteor-Showers 
ee RA Decl 
Near 52 Herculis 253 47 N June 25-30 Swift 
» 9 Cygni 295 40N Slow 
» € Delphim 305 9N June 28 
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Variable Stars . 


Star RA Decl 


h m E ka h m 

U Cephe: 0524 8r 16N. June 25, 22 54 m 
: 2 sy 30, 22 33 me 

R Geminorum 7 06 2253N. a 275 
ô Libree 14 550 8 4S » 29, 2 2m 
U Ophuchı 17 109 I 20N » 28, 2 52 m 
3, 28,23 Om 
W Sagittarn 17579 2935S » 24, 2 om 
T Heiculis 18 49 31 ON iy 027 AL 
U Sagittarn 18 253 I9 12S » 30, 2 Om 
B Lyre 18 460 33 14N » 28,22 Om 
S Vulpeculæ 19436 27 IN 3 26, M 
n Agulæ 19 468 0 43 N 3) 24,21 Om 
R Sagıttæ 20 GO 16 23N is 275 m 
X Cygni 20390 35 uN » 26,22 of 
ò Cephe A 22 250 57 51N » 27,21 OAL 


M sign‘fies maximum , #2 minimum 





‘GEOGRAPHICAL NOTES 

I IEUTENANTS KUND AND TAPPENBECK have been conduct- 
ing an expedition into the Cameroons mteio1 during the latter 
pait of 1887 and the beginning of the present year Staiting 
from Batanga they succeeded ın penetiating as far as 12° 30’ W 
long , when, being attacked by Soudan Negro traders they were 
foiced to retieat both of them seriously wounded They suc- 
ceeded ın tracing the course of the Beundo or Njong River far 
into the interior, and brought bacx much information conceining 
the people and the procucts of the country With regaid to 
general results, they fourd that the water-parting between the 
riveis that discharge in the Cameroons 1egion and those that flow 
into the Congo Basin les not near the coast as has hitherto been 
supposed, and therefore it 1s hoped that a navgable route may be 
discovered that will lead well into the inte1ior The water- 
paiting between the left tributar.es of the Binue and the rivers 
in the German Cameroons also hes fai ın the interio The 
division between the Soudan Negroes and the Bantus is not to 
be looked fo. in the duestion of Adamawa, but southwards 1s 
formed by the Zannaga Rive: and eastwards lies at a distance of 
150 miles hom the coast Lie tenants Kund and Tappenbeck 
asgeit that the area of Mohammedan influence extends much 
farther south than has hitherto been thought No signs of 
volcanic action have been met with as far as the Zannaga River 
o1 ın the mountains to the north The profilewhich accompanies 
the report shows a coast plain about 70 feet high, succeeded by a 
shatp slope 11sing to a height of from 3000 to 4000 feet, beyond 
which the country slopes giadually to the inner Afiican plateau, 
abou’ 2500 feet above the sea 


THE June number of Petermann’s Maerterlungen 1s mostly 
occupied with a memon by Dı Supan on ‘A Centmy of 
African Exploration,” written m commemoration of the 
centenary of the British African Association, founded in June 
1788 Dı Supan taces the gradual opening up of the 
continent and its various regions, the text being illustrated by 
a series of most instructive maps In imdicating what yet 
remains to be done, Dr Supan maintains that it 1s a mistake 
to assert that the days of pionee: exploration aie over He 
shows that while a few patches have been suiveyed with some 
care, while of others we nave a general knowledge, and while 
1n other regions lines of tiavel have been run thiough, there are 
gieat 1egions that sti'l remain absolutely blank In the north, 
in the region of the Sahara, which has been so long known to 
Europe, the blanks xe almost gieate: than elsewhere, leaving 
ample room for pioneer work, which may very well be carried 
on alongside cf more minute exploiation 


ENN 


TECHNICAL INSTRUCTION! 


J5 celebrating as we are now doing the fifty first annual 
meeting of the Yorkshire Union of Institutes, one’s thoughts 
naturally 1.eveit to the foundation of that Union and to thes edu- 
cational progress which our country has made since the earher 
years of the century , and round these thoughts will gravitate 
recollections of the life and labours of you 1everel Piesident, 
1 Address delivered by Sir Henry Roscoe, MP, F RS, at Castleford, 


on Wednesday, June 20, on the occasion of the fifty-first annual meeting of 
the Yorkshire Union of Mecharics’ Institutes 
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Sir Edward Baines, for ın hım we have a hving picture of the 
history of the edugational progiess of the century Tiuly, he 
has been a witness, and an active witness, of English educa- 
tional reform from his earliest years, nor have his efforts ın the 
gieat cause from that time forward eve ceased Was he not 
even as a boy in Leeds so long ago as 1809 an earnest listener 
to the expositions of one who may be justly 1egaided_as the 
founder of ow present system of national education, I mean 
Joseph Lancaster? The aame of Bames, again, 1s intimately 
connected with those of Birkbeck and Biougham ın the gieat 
work of founding mechanics’ institutes 

The English characte: 1» ever prone to consecutive action, 
sudden 1evolutions are contrary to its spuit, and this character- 
istic 18 evidenced by the present phase of interest ın so-called 
technical education, for this ıs doing nothing more than cairying 
out in accordance with the necessities of the hour the old prin- 
ciple enunciated by Buhbeck, Brougham, and Baines in 1825 
in the founding of mechanics’ stitutions, which have foi their 
object the teaching to om workmen the principles of ait and 
science which underle the trades they practise This, too, 1s our 
definition of technical mstiuction We do not attempt to teach 
trades, but the principles, artistic or scientific, upon which these 
trades depend The school can teach how to make the best 
article, how to apply the principles which le at the foundation 
of the manufacture Tle workshop, on the othe: hand, teaches 
what the workshop alone can teaci—how to produce the article 
most economically This I take to be the essential distinction 
between school teaching and workshop practice The boy at 
school leains how to do the work well, the man at the factory or 
shop must learn to do ıt not only well but most cheaply If we 
keep these two parts of the question separate, give to the school 
ewhat belongs to the school, and to the workshop what belongs 
to the woikshop, we shall avoid all conflict between the so 
called theouist and the practical man, we shall preserve what 1s 
greatly to be pi zed, our English workshop expenence, but add 
thereto a knowledge of minciples which have hitherto been 
greatly wanting Each dues neces aly woik , what we desire 
and need to develop and to foster ıs the prope: union of theory 
and practice, without which the supremacy in manufactu mg 
industry, the chief glory and mainstay of our country, will be 
endangered in the industial wai fare in which all crvilized nations 
are now engaged 

This, then, 1» the problem which Bunes souzht to solve, an l 
which your Union and al ardent educationists of the present 
day ae stiving to accomplish Fo. this end we now seek 
Government aid, and are asking for national recognition of a 
national necessity What else 15 the meaning of the Bills for the 
promotion of technical education now before Parliament? We 
ask simply for powers to develop and to strengthen the work 
which mechanics’ institutes were founded to accomplish We 
desne to cary on that work on sound lines, that, whilst asking 
for Imperial aid and foi the imprimatur of a national system, we 
shall be left to decide for ourselves the exact mode of carrying 
out that system which each locality and each special industry 
knows 1s best adapted to sa'isfy 1ts peculiar requirements These 
should be the main objects of any Technical Bill Ave these 
objects properly put forward, and are these conditions properly 
safe-guarded m the Government Technical Bill now before 
Parliament? ‘This 1s the presang question of thehour It 1s for 
you, and for similar associations throughout the length and 
breadth of the land, to say whethei this ıs so or not, to satisfy 
youmselves on this point, and to urge your representative in 
Parliament—than whom none 1s more willing or more able to 
assist you—to see that jo 1r claims and opinions on this subject 
aie made known to the Government which 1s responsible for 
bringing this great subject forward Foi, gentlemen, it 1s a 
great question, one which les at the foundation of the future 
welfaie—I had almost said the future existence—of the nation 

May I, then, venture to call your attention to one or two of the 
salient pom's in this Bull, and to point out to you what I consider 
some ofits valuable provisions as well as some of its defects? In 
the fist place, then, the chief and leading priaciple of the Bill 
is the recognition that the time has arved for giving national 
aid, whether from local rates 01 from Imperial sources, fo. the 
promotion of technical instruction The establishment of this 
principle 1s one, I venture to think, of the highest possible 
importance, which if once admitted may well cover a multitude 
of minor defects Still, every benefit may be purchased too derr, 
and ıt 1s well to look at the conditions with which this concession 
to publie opmion ıs coupled Heire Iam speakıng to educa- 
tionists, but I am also speaking m Yorkshne and to Yoikshiremen, 


who have always upheld, and especially at the present moment 
do uphold, the standard of Liberal opinion m political as well as 
ın educational matters, and I therefore feel that m expressing my 
opmion against certa n conditions attached to the Bill—condhtions 
which aie diametrically opposed to the ideas and puinciples upon 
which the I iberal paty has always acted—I say ın eapressing 
these objections I may claim your support as well as your 
attention 

Clause 2 of the Bill makes ıt compulsory on every School 
Boaid adopting its provisions as to technical mstiuction—that 1s, 
upon every School Board undertaling to 1ate its district to the 
limited penny in the pound—to aid thesupply of technical instruc 
tion in any other public elementary school not under its 
management ın hhe manner as it aids the supply of such instruc- 
tionin its own schools ‘This clause, which as you all will see 
may be most sweeping 1N Its effects, must be entnely 1ejected , 
indeed, ıt could no: stand one hom’s sciutiny in the Flouse of 
Commons, foi it offends against the c1rdinal principle that those 
who pay the rates should have a voice, eithe: duectly or in- 
directly, in the spending of them, and this 1s not provided for 
But whilst strongly objecting to this compulsory clause—the only 
compulsory one ın the Bill—I, for one, am willing to consider, 
and to deal fairly w th, the just claims of the voluntary schools , 
for although I am a believer ın the Liberal creed, I am before 
all things an educationist, and I cannot forget that if we are to 
have om childien made more fit for succeeding in the modein 
battle of life, we must endeavom to bring to beat upon them all, 
without distinction of creed or of party, the lever which will 
raise them 1n the social scale and enable them to use their heads 
and then hands to then own benefit, and therefore to that of the 
nation of which they forn the units 

Hence, 1emember ng that more than one-half of our popula- 
tion are educated in voluntary schools, and that in many localities 
these schools are the only ones in existence, and moreover that 
they are doing excellent educational w ork, J, speaking for myself, 
whilst strongly op.0sed to any compulsory powers, do not feel 
the same difficulty .n admitting the provisions of the fist clause 
in the Bill by which “any School Board. England may fiom 
time to time supply, or aid the supply of, such manual or 
technical instruction or both, as may be 1equired, fo supplement- 
ing the imstiuctton in any public elementary school ın 1ts district, 
whether undei its own management or not” This clause, you 
will perceive, enab'es School Boards if they think fit to assist 
voluntary schools in then districts by aid from the rates for the 
special pun poses of technical instruction, and through the School 
Board the 1atepayers have a voice as to whether their 1ates shall 
or shall not be thus spent But here comes in the limiting 
clause that not more than 1d ın the pound shall be spent I 
object to this hmit It will obviously be very difficult for any 
School Boaid to ascertain how far the expenses of giving 
technical instruction can be accurately defined, and I should. 
prefer to leave the amount spent on this obyect to the good sense 
and judgment of the locality as represented by the School Boaid 
But how about districts which possess no School Boaid? Are 
they to be left out ın the cold? No — Puovision 1s made in a 
further clause by which any local authouty having adopted the 
Fiee Libraries Acts may hand over to the voluntary schools in 
its district a sum not exceeding Id 1n the pound for the purpose 
of supply ing technical education to be given in its district public 
elementary schools Here again the clause 1s a peimissive one 
only, and the local authority as 1epresenting the 1atepayeis 1s 
the judge of whether and how far such aid 1s to be given I do 
not like the plan of miaing up the vexed question of free libraries 
with that of technical education, and should much prefer the 
names of the authorities to be simply scheduled, as I see grave 
objections to the necessary plébrscite in districts which have not 
already adopted the Acts Still I do not know that on this 
account I should wish to see the Bull rejected 

Another giave defect in the Bull 1s a limit 1s placed on the 
teaching of techn cal subjects in Board schools at the seventh 
standard This Ceals a fatal blow at the higher elementary 
schools Thus in the Central School ın Manchester at the 
present moment no fewer than 500 scholars who have passed 
Standard VII are now learning the sciences —subyects included 
within the teim technical instruction These scholar cannot 
continue thus to be taught unde: the Bill We must have a 
similar provision m.roduced to that in the Scotch Bill, by which 
the Boards aie empowered to use the rates for the maintenance 
of hıghe: giade sc'ools , and these matteis must be attend@d to 
if we are to have a Technical Bull worthy of the name The 

i higher technical education, as that given in the Colleges, may be 
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assisted by rates levied by local authorities or by Imperial grants, 
m addition to those made now by the Department All acknow- 
ledge the importance of this higher traming If the head is not 
educated, the hands are apt to get into mischief Hence, as these 
University Colleges can never be self-suppoiting, it 1s greatly to 
be hoped that they wil receive that national aid which their 
importance to the State demands 

But we have a second Bull before the House of Commons— 
one introduced by myself on behalf of the National Association 
for the Promotion of Technical Education I naturally prefer 
the provisions of my own Bill to those of the Government 
They are much simpler, less clogged and hampered by con- 
ditions, and confer the same benefits as the Government Bill 
Proposes to confer, with one exception only, viz aid from the 
rates to voluntary schools, for to this many of my friends are 
strongly opposed , but, so far as I am myself concerned, I am 
free to admit that I should not object to see the difficulty settled 
by peimissive powers being given to the School Boards to aid 
voluntary schools in their district, just as ıt 1s proposed that local 
authorities shall have power to do the same where no School 
Boards exist , for, as I have pointed out, the ratepayers have it 
in thew power to refuse such payments by electing memoers who 
will oppose such an appl.cation of the rates 

Now, to turn to the more immediate question relating to your 
Union, you may, I think, be gratified with the results of your 
fifty-one years’ work You can look back upon half a century of 
admirable endeavour You have now 260 institutions 1n union, 
containing upwards of 500,000 members and 14,000 technical 
students You have spent halfa million of money in burldings 
contributed by voluntary subscriptions, with the exception of 
I per cent derived from S K grants for building All the mem- 
bers of your committees are unpaid and many of them have 
been at work for you all their lives Your claims for national 
aid are therefore high, and such aid 1s much needed, for, though 
the progress you have made 1s great, you have not nearly accom- 
plished all that has to be done We want continuation evening 
schools established on a new and generous basis We want 2 
new and more elastic evening school code We want to eman- 
cipate from the rigid® lines and requirements of payment on 
individual results © We want an attendance and merit grant for 
evening continuation schools—say 12s per head for attendance 
of sixty nights to msure good and continuous teaching Above 
all, we wish that existing institutions should be rendered effective 
The 260 institutes are in existence, but need help 

When we look abroad we see that both Governments and 
municipalities vie with each other in aiding technical schools 
They are proud to do so, for they know their value “Do you 
suppose,” said an intelligent German to me, “ that we, weighted 
as we are with heavy taxation for our military and civil services, 
would willingly further tax ourselves for the purposes of technical 
schools unless we were convinced that the outlay will repay us 
over and over again®”’ This 1s German opinion, and it ıs the 
opinion which we need to meulcate in the minds of our own 
people, for then we shall get what we want 

Nor need we be ashamed of the beginnings which we have 
already made , many of our existing institutions will bear favour- 
able comparison with Contmental models Take Huddersfield 
for example , the school there exactly meets the requirements of 
the district, and it has already exerted a very marked and bene- 
ficial influence on the trades of the district, especially as 
concerns dyeing and design This school cost £20,000, all 
raised by voluntary effort, but though doing excellent work it 1s 
heavily in debt, and its friends have difficulty in raising funds to 
keep ıt gomg—not for lack of pupils, for the school 1s largely 
attended, but fo. the reason that such highe: schools cannot be 
self-supporting, and the greater the number of pupils the gieater 
the cost Surely, 1f our people understood their true interests as 
well as our neighbous and competitors do, they would not rest 
until such an institution 1s placed m a position to do all ıt can 
to raise the condition of their industries by supplanting the too 
common and worn-out rule of thumb by scientific knowledge 
always new and always productive Then again at Yeadon, a 
small place, you have a school which cost 47000 to build, and 
in which 350 students are being instructed But here, too, 
funds aye urgently needed to carry on the work Surely there 
ought not to be many who grudge spending a penny ın the 
pound on such objects In Castleford itself, you. Mechanics’ 
Institute has done during its forty years of life, and is now 
doing, good work The building 1s, however, too small for the 
requirements of the day , your numbers have increased from 80 
to 210, and the necessary appliances *for teaching science and 
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technology are deficient Let us hope that when the Technical 
Bill becomes en Act, Castleford will be one of the first to take 
advantage of 1ts prowsions 

But you may ask, What good will come to om leading industites 
here—coal and glass—by your technical education? How shall 
the employers and employed benefit therefrom? In the first 
place, then, there is no industry ın which the value of even a 
little scientific traming 1s so important for both masters and men 
asın that of coal-getting Such a traming may, for instance, 
be, and indeed has often been, the means of saving hundreds 
of valuable ves One ignoiant man may place in jeopardy 
or even sacri‘tce by a single careless act the lives of his 
comrades, an act which no one acquainted with the ploperties 
of explosive gases would dae to commit In a thousand other 
ways scientific knowledge—which after all is only organized 
common-sense—will help all concerned ın this great industry 
So again in glass-making, how great ıs the aid given by scientific 
and artistic knowledge What a step was the intioduction of 
the Siemens regenerative tank furnace, and how much more 
remains to be achieved Then your bottle tiade might, by the 
application of aitistic knowledge, be made the foundation of a 
higher and more tasteful inaustiy which might successfully com- 
pete with the wares of Bohemia and Venice Why not? Are 
not our workmen both mentally and physically superior to the 
foreigner? I beleve them to beso Shey only need teaching, 
and that we have hitherto withheld from them 

It has been well said that whilst we have confined om atten- 
tion to improving our machines, the Germans have devoted 
themselves to educating then men Let us lose no time in 
following their lead “© What we fear,” said one of the masters 
to me, ‘‘is not either fiee tiade or protection What we fear 1s 
that some day you English will wake up to the necessity of 
educating your manufacturing population as we do, and then 
with your racial and physical advantages ıt will become difficult, 
if not impossible, for us to compete with you” Let us, then, 
take to heart tne old adage that victory comes to the strong, 
but rememter that it 1s not to the bodily strong, but only 
to the strong mentally and morally that the victory comes 
Let us see that in this struggle for existence om people are 
healthy and vigorous ın all these three essentials, and act upon 
the true and eloquent words of Huxley, “You may develop the 
mtellectual side of a people as far as you hike, and you may 
confer upon them all the shill that traming and instiuction can 
give, but if there is not undeineath all that outside form and 
sup¢ ficial polish the firm fibre of healthy manhood and earnest 
desire to do well, your labow 1s absolutely in vain ” 





THE INTERNATIONAL GEOLOGICAL 
CONGRESS 


A PMIRABLE arrangements have been made for the London 

meeting of the International Geological Congress, fiom 
September 17 to 22 next The following details are taken 
fiom a printed letter signed by the General Secretaiies, Mi J 
W Hulke aid Mr W Topley. The meetings will be held in 
the rooms of tne University of London, Burlington Gaidens, 
where accommodation for the Council, Committees, Exhibition, 
&c , has been granted by the Senate of the University There 
1s a refreshment-room in the building, and there are several 
restaurants and hotels in the immediate neighbourhood Arrange- 
ments will be made at one of these restaurants for a 100m to be 
set apart for the social meetings of members of the Congress 
The opening meeting of the Congress will take place on Monday 
evening, September 17, at 8 pm, when the Council will be 
appointed, and the general order of business for the session 
will be determined The ordinary meetings of the Congress will 
be held on the mornings of Tuesday, the 18th, and succeeding days, 
beginning at 10am In the afternoons there will be visits to 
Museums, or to places of interest in the neighbourhood of 
London Arrangements for the evenings will be made at a later 
date The ordinary business of the Congress will include the 
discussion of questions not considered at Berlin, or adjourned 
thence for fuller discussion at the London meeting Amongst 
these are the geological map of Europe, the classification of 
the Cambrian and Silurian rocks, and of the Tertiary strata , and 
some points of nomenclature, &c , referred to the Congress by 
the International Commission Miscellaneous business will also 
be considered In addition to these questions, the Organizing 
Committee proposes to devote a special sitting to a discussion on 
the Crystalline Schists An Exhibition will be held during 
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the week of the Congress, to which geologists are invited to send 
maps, recent memoirs, rocks, fossils, &c Foreign members of 
the Congress are invited by the Couneil of the British Association 
to attend the meeting of that Association at Bath During the 
week when the Association meets, there will be short excursions 
in the neighbourhood of Bath, and longe: excursions will be 
made afte: the meeting At these excursions excelleat sections 
of the Lower Secondary and Upper Paleozoic rocks will be visited 

Excursions will take place in the week after the meeting of the 
Congress (September 24 to 30) The number of these will 
depend upon the number of members desnous of attending, and 
upon the districts which they most wish to visit The excursions 
at present suggested are —(1) The Isle of Wight (visiting the 
Ordnance Survey Office at Southampton on the way)—Creta- 
ceous, Eocene, Oligocene (2) North Wales—P:e-Cambrian and 
the olde: Palaeozoic rocks, West Yorkshire (Ingleborough, &c ) 
—Sulurian and Carboniferous Limestone (3) East Yorkshue 
(Scarborough, Whitby, &c )—Jurassic and Cretaceous Should 
the number of members be so large as to make additional 
excursions necessary, they will probably be —(4) Norfolk and 
Suffolk—Pliocene (Crag) and Glacial beds (5) To the Jurassic 
rocks of Central England The short excursions during the 
week of the Congress will probably be to Windsor and Eton, to 
St Albans, to Watford, to Brighton, to the Royal Gardens at 
Kew, and to other places @f interest Brief descriptions of the 
districts to be visited in these excursions will be prepared (with 
ulustrative sections, &c), and will, if possible, be sent to 
members before the meeting The full Report of the London 
meeting will be issued soon after the close of the session It 
will contain, ın addition to reports of the oidinary business of 
the Congress, the Report of the American Committee on 
Nomenclature (about 230 pp ), the Memoirs on the Crystalline 
Schists (about 150 pp ), and reports of discusston on the same , 
and probably a reprint, with additions, of the Report of the 
Enghsh Committee on Nomenclature (about 150 pp ) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxForD —The Burdett-Coutts Scholarship in Geology has 
been awarded to Mr M Hunter, B A , Queen’s College 

The degree of M A hoxorts causé has been conferred on Dr 
S J Hickson, the Deputy Linacre Professor, and on My 
Wyndham R Dunstan 

Scholarships in Natural Sc.ence are announced for competition, 
at Merton and Corpus jointly on June 26, at Magdalen on 
October 9, and at Balliol, Christ Church, and Trinity jointly on 
Novembe: 20 Information may be had from the science tutors 
of the various Colleges 

A statute 1s being discussed by Congregation, which will place 
the biological sciences on the same footing as the physical 
sciences so far as the examinations for pass degrees are concerned, 
and ıt 1s hoped that the changes to be introduced will mcrease 
the numbers of the biological and medical schools 

Mr F J Snuth, of the Millard Laboratory at Trinity, has been 
appointed University Lectuier in Mechanics and Expeumental 
Physics 


CAMBRIDGE —An amented report on the Natural Science 
Exammerships has just appeared, but the scheme proposed 1s 
very complex It having been found difficult to get examiners 
to undertake the honours, and ordinaiy degree, and MB 
examinations combined, it 1s proposed to separate the elementary 
examination work, and appoint two exammeis each ın element- 
ary chemistry, in elementary physics, and in elementary biology, 
while two exammers ın each subject of the Natural Sciences 
Tripos aie to be appointed as before, and two ın pharmaceutical 
chemistiy, for the second M B Thus there will be twenty-four 
examiners in all The examiners are to be paid a minimum of 
fifteen, twenty, or thirty pounds each, with a Bayment of five 
shillings for each Tripos candidate in their subject, or one, two, 
and fow shillings pe: candidate in otherexaminations Moreover, 
it is requued that all papers and all practical work in honours 
shall be examined by both examiners in a subject Both 
examineis are to be present at all oral work in their subject , 
and all examiners must be present at the meeting for arranging 
the class-list for any examination We prognosticate that the 
list of examiners, if at all woithy of the University, will not 
largely consist of non-residents, unde: the new scheme. The 


; regulations ought tə be made 


worst mistake perhaps that the University makes 1s ın coatinuing 
the one-sided o1dmary degree examinations in single subjects, such 
as geology, botany, and zoology, for all combine theie were 
only fom candidates ın the last acade nical year, and for these 
there were six separate examinations provided, tiouzh two 
were not held The chemistry ‘‘special” attracts a number of 
candidates, who might be much better employed in preparing 
for the Fust Part of the Natural Sciences Tripos It would be 
far easier to work the Natural Science Exammnations if these were 
abolished It 1s absurd to heep up a machinery of examination 
which ıs tabooed even by candidates The Iripos ıs a success, 
whicn the specials are not, and still more liberal payments and 
It ought to be reme nbered that 
the graduates pay heavy degiee fees ın addition to examination 
fees 

The examiners for 1888 in the Second Part of the Mathe- 
matical Tripos were Edward John Routh, Sc D., Peterhouse, 
James Whitbread Lee Glaisher, Sc D , Trinity College , Joseph 
John Thomson, MA, Trinity College, Andrew Russell 
Foisyth, M A, Tiimity College The names, in each class and 
in each division, are arranged ın alphabetical order, and not in 
order of merit All the candidates passed the Mathematical 
Tripos, Part I , in June 1887 

Class I —Division 1 —Baker, B A., Joh , Berry, BA, 
Trin , Flux, BA, Joh , Mitchell BA, Trn Division 
2—Brown, BA, Christs, Clay, BA, Trn , Iles, BA, 
Trin 

Class II —Little, BA, Trin , Norris, BA, Joh. , Peace, 
BA, Emman , Soper, BA, Trin 

Class ITI —None 

The faint hope that there was till lately that a Geological 
Museum might soon be begun has been dissipated by the 
Financial Board having reported that the University has no funds 
avauable at present, although the Sedgwick Fund has £19,000 
in hand to supplement the University contribution. 

Tne late Sir Charles Bunbury’s valuable herbaria have been 
presented to the University by Lady Bunbury 

At the Annual Scholarship Election at St John’s College, on 
June 18, the following awards in Natural Science were made — 
Foundation Scholarships continued or augmented—Seward, 
Rolleston, Rendle Turpin, Groom, d’Albuquercue, Foun- 
dation Scholarships awarded—Hankin, Horton-Smith, -Locke, 
Baily, Simpson, Exhibitions awarded—d’Albuquerque, Han- 
kin, Horton-Smith, Blackman, Schmitz In Mathematics, the 
following awards were made —Foundation Scholarships con- 
tinued or augmented—Baker, Flux, Norris, Orr, Sampson, 
Harns, Rudd, Bennett, Foundation Scholarships awaided— 
Palmer, Carlisle, Burstall, Monro, Cooke, Lawrenson , Exhibi- 
tions awarded~Sampson, Harris, Monro, Dobos, Reeves, 
Bennett, Burstall, Cooke, Lawrenson, Brown, Fina, Kahn, 
Salisbury, Schmitz, Shawcross, Proper Sizarship awarded— 
Finn Whight’s Prizes to Simpson, Hankin, Blackman, for 
Science, and Orr, Burstall, Reeves, for Mathematics The 
Herschel Prize to Salisbury, for Astronomy , the Hockin Prize 
for Electricity not awarded The Hutchinson Studentship of 
460 a year for two years 1s awarded to Mr G S Turpm for 
research in Organic Chemistry, and the Hughes Prize to Orr 
(Senior Wrangler) and Brooks (Senior Classic) 





SCIENTIFIC SERIALS. 


American Journal of Science, June —Note on earthquake- 
intensity in San Francisco, by Edward S Holden The object 
of this pape 1s to obtain an estimate of the absolute value of the 
earthquake-intensity developed at San Francisco during the 
American historic period, based on the very complete records 
collected by Thomas Tennant The intensity of each separate 
shock (417 altogether) is assigned on the arbitrary scale of Rossi 
and Forel The total average intensity during the 80 years from 
1808 to 1888 1s found to be nearly equal to the intensity of 28 
separate shocks as severe as that of 1868, and the 417 shocks of 
known intensities correspond to 33,360 units of acceleration — 
On the relations of the Laramie Group to earlier and later 
formations, by Charles A White The author’s futher studies 
of this group, by some geologists referred to the Tertiary, by 
otheis to the Cretaceous ages, lead to the conclusion that the 
uppe: strata form a gradual transition from the latte: to the 
former, while there 1s strong presumptive evidence of the Cre- 
taceous age of the greater part of ıt —The gabbros and dionites 
of the ‘‘ Cortlandt Series” om the Hudson River near Peekskill, 
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New York, by Geoige H Williams With this paper the 
author concludes for the present his elaborate pet ogiaphic 
studies of the extiemcly varied massive rocks of the ‘‘ Cortlandt 
Senes,” as ıt has been designated by Piof J D Dana He 
treats m detail the gabbio, diorite and mica diorite vaieties of 
noite occurring chiefly an the sout1-westemn portion of the area 

—Thiee formations of the Middle Atlantic slope (contmued), by 
W J McGee In this concluding paper the whole subject o 
the Columbia formation 1s 1ecapitulated, the gencial conclusion 
being that it 1s much olde: than the moame fiinged dift sheet 
of the Noith-Lastein States, and that while th evertebrates of its 
correlatives suggest a Pliocene ongin, both stratigi phy and the 
invertebrate fossils prove that it 1s Quaternary Thus the 
Columbia format on not only cnlaiges cmient conceptions of 
Quaternary time, and opens a hitheito sealed chapter ın geology, 
but at the same time bridges over an impoitant break in geo- 
logical history, between the Tertiary and Quaternary epochs — A 
comparison of the clastic and the electiical theories of light with 
respect to the law of double 1efiaction and the dispersion of 
colours, by J Willard Gibbs The main object of this papei 1s 
to show the gieat supertoutty of the electe over the elastic 
theortes of light as appl ed to the case of plane waves piopa- 
gated in tiansparent and sensibly homogeneous media The 
phenomena of clspeisi07 here studied corroborate the conclusion 
which seemed to follow inevittblv fiom the law of double refiac- 
tion alone —Mi Henry J Biddle contiibutes some valuable 
notes on the surface geology of Southcin Oregon, v.sited by him 
during the summe: of 1887 


SOCIETIES AND ACADEMIES. 
LONDON 


Royal Society, June 7 —‘“ An Additional Contibution to 
the Placentation of the Lemurs” By Prof Sir Wm Turner, 
Knt,MB,LLD,FRS A 

In 1876 the author contributed to the Royal Society a memoir 
‘ On the Placentation of the Lemurs,” which was published in 
the Philosophical Transactions of that year (vol clxvt Part 
2) The gravid uteri which he examined and desciubed were 
from specimens of 27 opi'hecus diadema, Lemur 1ufifes, and Indris 
bı evicaudatus 

In Apni of the present yea’ he received from Mr F E 
Beddard, Prosector to the Zoological Society of London, the 
gravia uterus of a Lemur, which was emur vanthomystar 

The examination of this gravid uterus confirmed the conclusions 
to which both Alphonse Milne Fdwaids? and the autho. had 
arrived independently fiom previous investigations, that the 
placenta in this important group of animals 1s diffased and non- 
decid ate, and that the sac of the allantois ıs large and persistent 
up to the tıme of partwition In these important respects, 
theiefore, the Lemurs, are, in tben placental chiicters, as far 
removed from man and apes as it .s possible foi them to be 

Although the autho 1s not disposed to attach too much weight 
to the placenta as furnishmg a dominant character for puiposes 
of classification, yet he cannot but think that animals which 
are megallantoid, non-deciduate, and with the villi diffised 
generally over the surface of the chorion, ought no longerto 
be associeted in the sawe orde: with animals in which, as in the 
apes, the sac of the allantois early disappears, and the vill: ae 
concentiated into a special placental area, in which the foetal and 
maternal structwes are so intermingled that the placenta 1s highly 
decidaate Hence he is of opinion that the Lemurs ought to be 
grouped apart from the Apes ım a special order, which may be 
named either with Alphonse Milne Edwards Zeuria, or with 
Victor Carus and others Prosim: 

The fœtus possessed an imperfect covering, external to the 
hairy coat, and quite independent of the amnion, composed of 
a cuticular membrane It corresponded with the envelope 
named by Welche: efz¢7 chium, and described both by him and 
by the author as present ın Bradypus and Cholopus But it 
occurred in the foetus both of Zemu: xanthomystax and Pro- 
pithecus diadema m flakes and patches, and not as a continuous 
envelope as in the Sloths 

Poysical Society, May 26 —Mi Shelford Bidwell, F RS, 
Vice-President, ın the chan —The followirg communications 
weie read —Note on the governing of electromotois, by Profs 
W E AyrtonandJ Perry Ina paper read before the Society of 








1 « Historwe Naturelle des Mammuféres de Madagascar,” forming vol vi 
chap ix of Grandidier’s “ Histoire de Madagascar ” 


Telegiaph-Engineers ın 1882 the authors deduced the conditions 
of self-regulation of electiomotors fo. varying load when sup- 
plied either at constant potential o1 with corstant curent The 
conditions involved ‘‘differential winding,” ze the use of a 
shun* motor with series demagnetizing coils With this arange- 
ment fairly good regulation has been obtained, but owing to 
want of economy the methods have not been developed further 
Since then anothe: arrangement, ın which a simple shunt motor 1s 
used, and a few accumulators placed ın seres with the armature, 
has been devised for working in a constant curent system By 
means of a sutable switch, the accumulators can be charged 
when the motor is at rest On the assumption that the 
EMF of metoisis given by E = x(p + iZ), where z = speed, 
Z = number of tuns on magnets, and g and ¢ are constants, 
it is shown that the sneed at which a motor will govein 1s 
given by 
, 
n= etate, 


and the constant curent 





where sand æ ae the resistarces of the shunt and amatue 
respectively, and e and a’ the EMF and resistance of the 
accumulators Since a and a’ may be small and 724 not large, the 
value of e need not be great to give £ consideiable value for C, 
and thus only a small number of accumulatois will be requned 
— On the formule of Beinoulli and Haecke: for the lifting-power 
of magnets, by Prof S P Thompson, read by Piof Peny 
The foimulz referred to are Pax ¢/\ye and P = aX Wi re- 


spectively, where P = hifting-power, W = mass of magnet, and 
a a constant depending on the material and shape of the magnet 
These formule, the autho. shows, me equivalent to saying that 
the lfting-power of magnets in which the magnetic induction, 
B, has been carried to an equal degiee, 1s proportional to the 
polar su face, and that Haecke1’s coefficient æ 19 propoitional to 
B> through tne surface Assuming the induction uniform over 
the surface, ıt 1s shown that 
I 
p 8r 
where A = area of surface, and this gives a very convenient 
method of determining B fiom measurements made upon the 
pull exerted at a given polai surface If P be measwied in 
hilogiammes and A in square centimetres, the formula for B 
b€comes 


BA, 


B = 5000 P 
5 Ro 


and ıf the measurements be made ın pounds and ınches, the 
constant becomes 1317 It will be readily seen that the greater 
powe of small magnets in proportion to weight does not 1equire 
for its explanation the sometimes alleged fact that small pieces of 
steel can be more highly magnet*zed than laige ones, foi if B 
be the same, the lifting power will be propoitional to the polar 
suface and not to weight, and hence must necessarily be greater 
relatively to weight in small magnets In the case of electro- 
magnets for inductions between 6000 and 16,000, between which 
the permeability, 4, 1s approximately given by 


2 16,000 — B 
32 8 
the lifting-power 1s shown to be 


p=a( 325 y. 
Caer : 


where P ıs m kilogiammes, A im square centimetres, Sz =ampere 
tuns, and /= mean length of the magnetic cucut —Expert- 
men s on Electrolysis , Part 11 , Irreciprocal Conduction, by Mr 
W W Haldane Gee and Mr H Holden An abstiact was 
1ead by the Secyetaty The authors have observed, when stiong 
sulpauric acid is used as an electrolyte, the electrodes being of 
platinum, that the decomposition nearly ceases, 1f, by decreasing 
the resistance in circuit, 1t is attempted to inciease the cunent 
beyond a cetan maumum When this condition (called the 
msulating condition) is arrived at, reversing the cunent 1mme- 
diately estores the conductivity, Expernment shows that the 
cuirent density 1s an important factor, and that the composition, 


t Irreciprocal conduction ts said to occur if a reversal of the d rection of a 
current causes any change in its magnitude 
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viscosity, and temperature of the electrolyte, as well as the 
previous history of the electrode, have considerable influence on 
the current density at which the insulating condition occurs 
The seat of the insulalin r layer 1s found to be at the anode, and 
the authois believe ıt due to very concentiated acid formed 
around the electrode, whose specific resistance 1s very high 
Experiments weie also made with catbon and gold electrodes, 
and phosphouic acid, caustic potash, soap, and sodium benzoate 
were used as electrolytes, the results of which seem compatible 
with the concentration hypothesis above stated The paper 
contains an historical and critical account of allied phenomena, 
and tables expressing the numerical results obtained by the 
authors are given 


Linnean Society, June 7 —Mr Carruthers, President, in 
the chair —The following were nominated Vice-Pre-idents 
Mr F Crisp, Dr Maxwell Masters, Dr John Anderson, Mr 
C B Clarke —An exhibition under the microscope of decalcifed 
and stained portions of the test of Laganum dep essum was then 
given by Prof Martin Duncan, who made some very instructive 
remarks on the structmal chatacters to be relied on for discrim- 
inating the species —Mr D Morus, of Kew, exhibited some 
drawings of a Fungus (Exobasıdıum) causing a singular distortion 
of the leaves of Zyonza, from Jamaica —A paper was then 1ead, 
by Mı H N Ridley, on the natural history of Fernando 
Noronha, ın which he gave the general results of his investigations 
into the geology, botany,®and zoology of this hitherto little 
explored island 


Royal Meteorological Society, May 16 —Dr W Marcet, 
F R S , President, in the chair —The following communications 
were read —Report of the Wind Force Committee on experi- 
ments with anemometers conducted at Hersham, by Mr 
G. M Whipple and Mr W H Dnes A whirlmg 
apparatus, with arms 29 feet radius, was rotated by means of a 
small steam-engine On the aims of the whirler four different 
anemometers were placed Each experiment lasted fifteen 
minutes, the steam-piessure 1emamıng constant during the ran 
For the Kew standard anemometer, with arms 2 feet long, the 
experiments give a mean value for Robinson’s factor of 2 15 , 
and for two smaller instruments the faclor ıs 2 51 and 2 96 
Mr Dine’s helicoid anemometer gave very satisfactory results, 
the mean factor being o 996 —On the measurement of the 
increase of humidity ın rooms by the emission of steam fiom the 
so called bronchitis kettle, by Dr W Marcet, F RS Theauthor 
described a number of experiments which he had made by steam- 
ing a room with a bronchitis kettle, and ascertaining the rise angl 
fall of the relative humidity from readings of the dry- and wet- 
bulb thermometers He found that the air in the room could 
not be saturated, the relative humidity not exceeding 85 per 
cent 


Entomological Society, June 6 —Dr D Sharp, President, 
an the chair —Mr Pascoe brought for exhibition a book of fine 
plates of Mantıdæ, drawn by Prof Westwood, which it had been 
hoped would have been published by the Ray Society —Mr E 
Saunders exhibited a species of Hemiptera, Afonanthta angustata, 
H-S , new to Britain, which he had captured by sweeping, near 
Cisbury, Woithing The insect 1s 1ather closely allied to the com- 
mon Avonanthia cardut, L —Mr McLachlan exhibited a species 
of Haltecede, which had been sent him by Mr D Morris, Assıst- 
ant Director of the Royal Gaidens, Kew, who had received them 
from Mi J H Hart, of the Botamc Gardens, Trinidad, with a 
note to the effect that they had attacked young tobacco and egg- 
plants badly ın that island Mr Jacoby had, with some reserve, 
given as his opmion that it might possibly turn out to be Epit 2x 
fuscata, Duv , a species which had been described from Cuba — 
The Rev H S Gorham exhibited a collection of beetles lately 
captured in Brittany including Deachiomus germanus, L, 
Onthophagus taurus, L, Alster sinuatus, Ill, and other 
species which are exceedingly 1are, o1 altogether wanting in 
Brita, and yet occur very commorly ın the north of France — 
Mr White exhibited living larvee of Eds onyis ver sicolora, 
from near Bustol, and remarked that when quite young they are 
nearly black, owing to being very thickly spotted with that colour , 
the body-colour ıs green, and after two or three changes of skin 
the spots disappear Mı White also exhibited two preserved 
larvae of Phos odesma smaiagdarza, which he had 1ecently taken, 
and made some remarks concerning the so-called “case,” which 
this insect 1s said to construct fiom the leaves of its food-plant, 
Artemisia maritima This he did not consider to be really a 
case, but he had discovered that the larva possessed on its 
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segments ceitain secietory glands, at the apex of each of which 
there 1s a bustly hair, this appéars to 1etain pieces of the plant, 
which aie probably fixed firmly afteraaids by means of the 
secreted fluid These pieces are very irregularly distributed, and 
then purpose does not seem quite evident —M: Lewis exhibited 
about three hundred specimens of the genera Heferius, E1 , and 
Eretmotus, Mars The most remarkable of these was Heterius 
acutangulus, Lewis, discovered last year by Mr J J Walker 
near Tangier, and recently taken by him at San Roche, in 
Spain 


PARIS 


Academy of Sciences, June 11 —M Janssen, Piesident, in 
the chair —A study of the refmngeiant mixtmes obtained with 
solid carbonic acid, by MM Caulletetand E Colardeau These 
researches seem to show that the ether generally used in com- 
bination with snow and carbonic acid for the pm pose of obtain- 
ing intense cold, plays a much greater part than has been 
supposed in lowerng the temperature of the mixture —Repre- 
sentation of the attitudes of human locomotion by means of 
figures inrehef, by M Marey The figure ofa runner at a given 
moment 1s here reproduced from a relief obtained by M Engrand 
by means of the photochronograph It 1s pointed out that a 
continuous series of such figures, obtained by this process, would 
be of great service in determining for artists and physiologists the 
successive changes of attitude in running and walking —Deter- 
mination of the mean level of the sea, by means of a new 
instrument, by M Ch Lallemand Ina previous note (Comptes 
rendus, May 28, 1888) the principle was described of this appara- 
tus, which ıs here figured and named the medzmaremeter It 
gives the mean sea level without any mechanical adjustments, and 
almost without the need of calculations —On the artificial 
reproduction of hydrocerusite, on the chemical composition of 
this mineral species, and on the constitution of white lead, by 
M L Bourgeois These synthetic researches throw much 
light on the hitherto problematical nature of hydrocerusite, as 
well as on the constitu‘1on of white lead (ceruse), ın which the 
author distinguishes only two definite substances, both eusting 
in nature—hydrocerusite and cerusite “` Analysis shows that the 
formula of the artificially prepared hydrocerusite 1s 3PbO, 2COs, 
HO, or 2(PbO,CO,) + PbO,HO, which 1s no doubt that of 
the natural substance also —On the variations of the personal 
equation ın the measurement of double stars, by M G Bigourdan 
Thielesupposes that the personal equation of each observer remains 
somewhat constant during a ‘‘season of observations,” and then 
takes a different value for another period, the duration of the 
‘seasons ” varying from a few days to several months But 
according to Struve these variations are rapid, occurring in a few 
hours, and lasting only a s.ngle night The observations of the 
author tend to show that these apparently contradictory views 
are capable of being reconciled, both being to a certain extent 
true —On the determmation of some new rings of Saturn lyng 
beyond those already known, by Dom Lamey These were first 
vaguely perceived by the aathorin 1868, and have been repeatedly 
observed since February 12, 1884, with the 16 cm refractor 
in the clearer atmosphere of the Grignon Observatory They 
are four in number, and are visible as well defined elliptical 
rings ın the regions irtermediate between Mimas and Titan, first 
and sixth satellites of Satarn The semi-diameter of the planet 
being taken as 1, thesemi-diameter of the rings, measured from 
the middle of the most intense region, would be 245-005, 
336 +002, 490050, 8174023 They were also 
independently observed by two of the author’s fellow-workers, 
and cannot therefore be explained away as optical illusions due 
to the terrestrial atmosphere or any other sources of error —On a 
point in the history of the pendulum, by M Defforges, with 
remarks by M C Wolf In connection with Katers memoir 
of 1818, presented to the Royal Society, on the ‘‘ convertible ” 
pendulum, and his repudiation of de Prony’s claim to priority of 
invention, M Defforges announces the discovery of some 
documents ın the Ecole des Ponts et Chaussées fully confirming 
de Prony’s clam M Wolf, however, points out that these 
documents (undated, but no doubt wiitten in 1800) were never 
published, and certainly unknown both to Bohnenbeiger when he 
announced the project of a pendulum with reciprocal axes (1811), 
and,to Kater when he rejected de Prony’s claim to priority of 
invention (1818) Hence, although de Prony now appears 
to have been the precursor, the mghts of Bohnenberger and 
Kater remain intact as discoverers of the principles to which 
is due the revolution effected im the observations of t®e 
pendulum dung the present century —On a correction to 
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be made in Regnault’s determinations of the weight of a 
litre of the elementary gases, by M J M Crafts The 
error already pointed out by Lord Rayleigh ıs here corrected 
for air, N, H, O, and CO, —Experments with a non-oscillating 
pendulum, by M A Boillot It ıs shown that the oscillating 
pendulum, which in Foucault’s experiment demonstrates the 
movement of the globe, may be used for the same demonstration 
by suppiessing the oscillatory action and opeiating 1n a room — 
Measurement of the velocity of ethertfication by means of electric 
conductors, by M Negreano A process 1s explained for measu: - 
ing the rapidity of the chemical reactions which take place 
between certain resisting bodies at the moment their electric 
resistances become varied These 1esistances have been measured 
according to the method indicated by Lippmann —Ona diamanti- 
ferous meteorite, which fell on September 10/22, 1886, at Novo- 
Ure, ın the Government of Perza, Russia, by MM, Ierofeieft 
and Latchinoff Analysis of this specimen, weighing 1762 gr, 
shows that it contams 1 per cent of very fine carbonado, or 
diamond dust, besides 1 26 of amorphous carbon ‘The other 
chief substances were—peridot, 67 48, pyroxene, 23 82, and 
nickled iron, 5 45 
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Physical Society, June 1 —Prof von Helmholtz, President, 
in the chair —Dr Lummer gave an account of experiments which 
he had made on the determmation of the focal length of lenses 
by the method of Abbe in Jena The method ıs based upon the 





equation f = 5 £ 5? where / 1s the focal length, æ the distance 
a DA 

of two objects from the lens, and £, £a the 1espective magnifica- 
tions of their mages The speaker discussed first the way by 
which Abbe had arrived at the above equation, and then went 
thoroughly into an explanation of the methods for measuring the 
amount of magnification of the images It must suffice here to 
say briefly that the magnification was measured by a microscope 
directed along the principal axis of the lens, and at might angles 
to its surface, the microscope then being moved backwards and 
forwards, until the apper and lower ends of the image were 
visible Prof von Helmholtz explained that dunng his physio- 
logical-optical researches he had already determined the focal 
lengths of Jenses by the measurements of the magnification, 1n 
accordance with the formula given above, admitting at the same 
time that his methods were perhaps less exact —Dr Lummer 
then gave an abstract of apaper on the movement of air in the 
atmosphere, which he had recently read before the Academy of 
Sciences In solving the problem, he had made use of the 
principle of mechanical similarities When the hydrodynamic 
equation for a given motion 1s known, it 1s only necessary to 
multiply all the factors by 2 ın order to represent the motion in 
much larger dimensions, Accordingly if the conditions of the 
occurrence of air currents, such as take place mm the atmosphere, 
have been experimentally determ ned in the laboratory for I 
cubic metre of air, and if the atmosphere 1s assumed to be 8000 
metres high, then the space, time, and moment must be 
multrphed by 8000, while on the other hand the internal friction 
must be taken as bemg only 1/8000 of that which has been 
determined by experiment It follows from this that the 
internal friction 1s of very small account , but as against this, the 
friction of the earth’s suface has a considerable influence and 
cannot be neglected Supposing a mass of air moving horizon- 
tally zs considered, then a series of particles of air, which were at 
the outset vertically each above the other, will finally place them- 
selves along a curve of sines as the result of friction at the earth’s 
surface Calculation shows that it would require a period of 
42,000 years before the motion was reduced to one-half as the 
result of mteinal friction The speaker then considered the atmo- 
sphere as made up of rings of air which surround the earth in 
comcidence with the parallels of latitude each of these rings of 
air has its own moment of rotation, which depends on its radius, 
and ıs therefore greatest at the equator and least at the poles 

If the air which is streaming upwards at the equator were to 
stream down again to the earth in higher latitudes, 1t would be 
moving with a velocity far exceeding that of any known storm, 
even at the latitude of 30° Since the internal friction of 
the @ir 1s so small that ıt may be neglected, the speaker 
proceeded to point out the other factors which have an influence 
im slowing down the aras ıt falls He 1egards them as being 
the vortex motions which take place m the atmosphere at the 
iscontinuous surfaces of two masses of air moving with different 
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velocities These vor ex motions cause the adjoinmg layers of 
the two masses of air to mix, and thus dimmish „therr velocity 
This 1s the explanation of the calms, tiade-winc®, sub-tropical 
rains, and other phenomena which occm wfthe atmosphere It 
would occupy too much space to give even a buef statement of 
how these conclusions are arrived at 
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THE EARLY CORRESPONDENCE OF 
CHRISTIAN HUYGENS 


Œuvres Completes de Christian Huygens publiées par la 
Société Hollandaise des Sciences Tome Premier Corie- 
spondance 1638-1656 (La Haye Martinus Nyhoff, 
1888 ) 


EVER before, we venture to assert, even in this age 
of “complete editions,” has so colossal a literary 
monument been raised to the memory of a great man as 
the edition of the works of Christian Huygens, of which 
the first instalment now lies before us In a huge and 
splendid volume of 621 quarto pages, 1s contained the 
correspondence, from his ninth to his twenty-eighth year, 
of the “ young Archimedes,” as his friends delighted to 
callhim Yet out of 26q) documents ın the hands of the 
Commission charged by the Amsterdam Academy of 
Sciences with the superintendence of the publication, 
no more than 365 have as yet been printed Seven ad- 
ditional tomes, at least as massive as that just now issued 
from the press at the Hague, will be needed to bring to 
corfipletion the initial section of the comprehensive record 
The works of Huygens, edited and inedited, will follow, 
with an elaborate biography, so that we may safely assume 
that the present century will not see the end of an enter- 
prise the pecuniary responsibility of which has been 
generously undertaken by the Scientific Society of 
Holland 
We have nothing but praise to accord to the manner in 
which it has so far been conducted All selective diffi- 
culties were indeed spared to the Commission , for the 
collection at Leyden was of such exceptional value that 
their resolution to print everything ıt contained admitted 
of no cavil, and was arrived at without hesitation Room 
was, however, left for discretion as to the manner of pre- 
senting to the public the materials at their disposal, and 
it has been wisely exercised The notes are elucidatory 
without being obtrusive , the prefatory remarks are few 
and to the point , the indexes (of which there are no less 
than five) afford a satisfactory clue to a labyrinth of 
close upon four hundred letters in Latin, French, and 
Dutch, miscellaneous in their contents, and necessarily 
chronological ın their arrangement They are of great and 
varied interest Scientific history, the dispositions and 
modes of thought of “men of light and leading” ın the 
seventeenth century, the manners and customs of the 
time, are all in turn illustrated by them. above all, their 
perusal offers singular advantages for studying the develop- 


ment of the powerful and active mind of the protagonist | 


in the hfe-drama they partially unfold 

Christian Huygens was born at the Hague, April 14, 
1629 Every educational advantage which the age could 
afford was showered upon hım His father, Constantine 
Huygens, was distinguished as a statesman, a poet, a man 
of letters, and a musician Himself a product of the 
most varied culture, he desired that none of the brilhant 
faculties early apparent in his two elder sons should rust 
ın disuse They were accordingly taught to sing and 
play the lute as well as to compose Latin verses , they 
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attended the juridical lectures of Vinnius, and studied 
mathematics under Van Schooten, they were accom- 
plished in dancing and drawing no less than in Greek, 
rhetouic, and logic, they travelled to see the world and 
improve their manners , they could, as occasion required, 
play the courtier, or work as skilled mechanics The 
native turn of each was, however, different Constantine 
excelled in the lighter branches of literature , Christian 
promptly shot ahead of him in geometry Study and ın- 
vention went, with him, in this direction, hand in hand 
Before he was seventeen, he had begun to strke out 
original lines of investigation, and the promise of these 
juvenile essays was discerned, among the first, by 
Descartes Mersenne about the same time opened a 
correspondence with him, and predicted for him greatness 
beyond that of the towe1ing figure of Archimedes 

He made his début in print in 1651 with a treatise on 
quadratures, to which he appended a refutation of the 
theorems on the same subject of Gregory of St Vincent, 
with the unusual result of gaining (besides many admirers) 
a friend in the person chiefly interested in the controversy 
The little book was received with acclamations of praise 
At once and everywhere, the genius -of its author was 
acknowledged The mathematicians of France, England, 
and Germany vied with those of Holland in doing him 
honour He was lauded as “ Vieta redivivus,” placed on 
a level with Pappus and Apollonius, hailed as the great 
coming light of science Yet it was not in pure mathe- 
matics that his brightest laurels were to be gathered’ 
Many lesser men did more to help on the great revolu- 
tion in method which signalized his age He remained, 
throughout its progress, constant to the ancient models, and 
looked on, mdifferent or averse to changes the full 1mport 
of which he failed to realize His extraordinary ability 
was, however, never more conspicuous than in his suc- 
cessful grappling with problems—such as that of the 
isochronous curve—unapproachable by geometers of a 
more common-place type without the aid of the calculus , 
and there 1s reason to think that, had he lived longer, he 
would have reinforced his powers by its adoption It 
appears from a letter of Leibnitz to him, of October 1, 1693, 
that he was just then, eighteen months before his death, 
“ beginning to find the convenience ” of the infinitesimal 
mode of calculation, and had gone so far as to expiess 
publicly his approbation 

The most interesting part of the correspondence now 
before us refers to Huygens’s observations on Saturn 
As early as November 1652, we find him making ın- 
ques as to the best manner of preparing and polishing 
lenses Assisted by his brother Constantine, he prosecuted 
the subject with a diligence for which he half apologized 
to his learned friends, and which produced unwelcome 
gaps in his communications with them By the com- 
mencement, accordingly, of 1655, he was in possession 
of a telescope of 12 feet focal length, undoubtedly the 
best produced up to that date It showed him, not only 
the phases of Venus and the satellites of Jupiter, but— 
March 25, 1655—‘“‘aliud quid memorabile,” unseen by 
Fontana or Hevel:us, namely a Saturnian moon, agter- 
wards named Titan, the sixth counting outwaid from the 
planet, the first ın order of terrestrial detection He con- 
cealed and endeavoured to secure his discovery, after the 
fashion set by Galileo, ın an anagram which was widely 
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circulated, and expounded in the foJlowing year The 
precaution was nevertheless insufficient to prevent a claim 
to priority being put forward Dr Wallis, the Savilian 
Professor of Geometry, prepaied on behalf of his friends 
Wien and Nele, a storage-battery of fame in the shape 
of a countet-anagram, which—if Huygens’s private notes 
are to be relied upon—he fraudulently inteipreted as an 
announcement similai in purport to that umpaited to him 
fromthe Hague Some unexplained cicumstance possibly 
underlies a transaction on the face of ıt highly disceait- 
able to our countrymen The pretensions of the English 
observers were at any rate quickly and quietly withdrawn, 
and Huygens was left in undisturbed enjoyment of the 
credit most justly due to him 
Shortly after his return from Pais, 
constructed a telescope of 23 feet, magnifying one 
hundred times, and the companison of the observa- 
tions it afforded him with those of the pievious year 
enabled him at once to penetrate the myste1y of Saturn’s 
enigmatical appendages lis hypothesis as to their 
nature, wrapt up in the customary logogiyph, was ap- 
pended to his httle tiact on the Satuinian satellite, with 
an accompanying prediction of the future changes of 
figure to be expected in the planet Its verification, how- | 
ever, falls outside the hmits of the publication we ate at | 
present concerned with No1 does it include any mention 
of the novel sight disclosed to Huygens by his improved | 
instrument ın the constellation of O11on, where a certain 
“hiatus” in the firmament permitted (as he supposed) 
| 
| 
| 
J 
I 
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late ın 1655, he 


| 
| 








tae pure, faint splendour of the empyrean to shine through 
on his amazed vision 

Huygens had an eminently sane and sagacious mind 
His fortunate intuitions were numerous, and the inves- 
tigations they suggested weie sing ilaily solid and com- 
plete A great part of his work was thus fitted to be, and 
has actually become, the substructure of the modern 
scientific edifice He was, howevei, less happy in the 
few cases in which, 1elaaing his habitual piudence, he 
gave ‘the rein to speculation His prevision that the 
measure of discovery in the solar system was filled by the 
disclosure of Titan, was belied with scarcely civil haste 
by Cassini’s futhe: detections hopelessly overthrowing the 
numerical balance between six piimaiy and six second- 
aiy bodies And the surmıses which constituted the bulk | 
of his “ Cosmotheoros” were, for the most pat, infelicitous 1 
Yet he 1eprehended, as woven out of figments, the Car- | 
tesian theory of the origin of the uniersc, and concluded 
with the wise and memoiable words —“ To me it would 
be mucn if we could understand how things actually are, | 
which we are far enough fiom doing How they were | 
brought about, what they are, and how begun, I beleve 
to be beyond the 1ange of haman ingenuity to discover, 
o1 even by conjectures to appreach ” 





A M CLERKE 





NORWEGIAN GEOLOGY 
Boumeloen og Karmocn med Omgivelser Geologisk 
beskrevne af Dı Hans Reusch (Kristiana Published 
By the Geological Survey of Norway, 1888 ) 
ae attention of geologists in all parts of the woild 
has for some years been concentrated upon the 
cij stalne schists, which hay e,so long presented insupei- 


able difficulties to those who would explore then origin 
Little by Lttle the darkness has been rising from these 
ancient foundation stones of the earth’s crust, and 
though a long time must probably still elapse before their 
history can be even approximately sketched, there can 
be no doubt that we are now at last on the ight road of 
investigation Fresh evidence 1s continually being ob- 
tained from the most widely-separated 1egicns, and each 
additional body of facts goes to support the view that the 
schistose rocks are the records of gigantic terrestuial 
displacements, whereby portions of the crust have been 
pushed over each other, and so crushed and deformed as 
to acquue new internal rock-stiuctures Out of these 
mechanical movements, with then accompanying che- 
mical transformazions, a true theory of metamorphism 
wi no doubt eventually be evolved In the meantime 
it 1s too soon to generalize , what we need 1s a far larger 
mass of observations The subject ıs a wide one, for it 
involyes the labours of the field-geologist, the petro- 
giapher, the mineralegist, the chemist, and the physicist 
And only by the united exertions of these fellow-workers 
can we hope for good piogiess and solid results 

Ihe most recent contrioution to the question of the 
ougin of the ciystalline schists has just appeared in the 
foim of a handsome volume, by Dr Hans Reusch, on 
the Bommel and Karm Islands off the mouth of ‘the 
Haidanger Fjord It consists of a mass of detailed ,ob- 
seivations on the structure of the crystalline rocks of that 
part of the Scandimay.an coast, and furnishes an admu- 
able array of fresh data for the study of the problems 
of 1egiona. metamorphism Dr Reusch’s previous 1e- 
seaiches on the compressed conglomerates and meta- 
moiphosed fossilferous 10cks of the same district were 
of the utmost value in the discussion of the question, 
and he now augments these by new details from the 
Surrounding region 

Especially important are the numerous illustrations of 
the effects of pressure and stretching in the production 
of the well-known structures of the crystalline schists 
The strangely deceptive resemblance to stratification 
resulting fiom these piocesses 1s exhibited in many ex- 
amples Excellent instances are hkewise given of the 
production of foliation in dykes Eruptıve diabases and 
gabbios are shown to pass into duotitic rocks, and horn- 
blendic scnists and granite into various foliated com- 
pounds More novel features of the essay aie the 
careful studies of the deformation and foliation of what 
we e unquestionably at one time ordinary sedimentary 
deposits—sandstones, conglomerates, and hmestones It 
1s shown, for instance, that in a mass of still 1ecognizable 
corglomerate the planes of stratification ate cut acloss, 
almost at right angles, by those of foliation, while the 
lines that mark the direction of stretching or deformation 
slant upwards acioss the latter 

Dr Reusch brings forward some remarkable observa- 
tions 1egardyng the connection between conglomerates 
and gianitie rocks He thinks that in some places v hat, 
1s now gianite has resulted from the metamorphism of 
what was origmally a bieccia or conglomerate composed 
of fiagments of granite, gneiss, quartzite, and quartz 
The quaitzte and quartz, being Jess lable to change, 
remam still visible, while the granite and gneiss have 
passed ito common gramte In another locality he 
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finds what he beheves to be evidence of the pas- 
sage of a conglomerate mto augen-gneiss Without 
ın any way calling in question the accmacy of h.s 
obsetvations, a geologist who has had much expe- 
rience among the crystalline schists in districts whee 
great thrust-planes and other proofs of powerful dıs- 
placements prevail, will recall examples of breccias that 
might at first be taken to be sedimentary masses, but 
which have eventually proved to be portions of rocks 
crushed dung the disturbances that pioduced the 
schistose stiucture  Coaise pegmatites, for example, 
may be traced through various stages of commuinution, 
until they pass at length, along the plane of movement, 
into finely fissile rocks, that ın some cases might be mis- 


taken for shales, ın others foi eruptive rocks with che ' 


most eaquisitely developed flow-structure The “eyes” 


In some augen-gneisses are almost certainly fragments 
i 


resulting ftom the crushing of largely crystalline 10cks, 
such as coaise pegmatites 

Dr Reusch shows thatein Scandmavia, as in the north- 
west and north of the Bntish Isles, the axes of the great 
terrestrial plications run, on the whole, from north-east 
to south-west, and that as they have involved Upper 
Silurian stiata in their folds, the movements must be of 
later date than some pait, if not the whole, of the Upper 
Silirian period His essay ıs most welcome as a valu- 
able contuibution to one of the most perplexing problems 
in geology It once more shows him to be a careful and 
intrepid field-geologist, and, at the same time, a skilful 
worker with the microscope This combination of quah- 
fications fits him in a special manne: for the researches to 
which he has devoted himself with so much ardow and 
success His volume ıs copiously illustrated with figures 
in the text, and a selection of coloured geological maps 
English geologists will also welcome in it a copious 
English summary of the contents We may confidently 
predict that, before long, some of his drawings will be 
reproduced ın the text-books as standard representations 
of the facts of regional metamorphism, AG 





TRAVELS IN ARABIA DESERTA 


Travels in Arabia Deserta By C M Doughty 
(Cambridge Unversity Press, 1888 ) 


M the old travellers His wanderings were in countries 
where not only no European had preceded him, but 
where he had to travel with his life continually in his 


2 Vols 


star While he possesses most of the requisites of a 
successful tiaveller—a love of adventure, an insatiable 
curiosity, indomitable patience, and extraordinary powers 
of endurance—he lacks, on the other hand, just those 
qualities which would have smoothed his journey and 
made his life more comfortable He is a man, by his own 
confession, of blunt and plain speech, impiovident and 
forgetful, with an old woild belief in the falsity of 
Mohammedanism and the Koran, and the iniquity of 
countenancing them even by a politic word His 
explorations took place at the ture of the war between 
Turkey and Russia when the fanaticism of the Moham- 
medans of Arabia was excited to the utmost, and he had 
to leave Damascus at the outset of his journey without 
any letters or help fiom the Bntish Consul The latter, 
indeed, declared that “he had as much regard of ’ him, 
would he “ take such dangerous ways, as of his old hat ” 
Itis no wonder that Mr Doughty complains of conduct 
which caused him ‘many times come nigh to be foully 
murdered ” 

His explorations were conducted in Central Arabia, 
a country which ıs less known than Central Africa 
Iie accompanied the Mecca pilgrims as far as “the 
kella ” or fort of Medain, where he lived with the Turkish 
garrison, visiting ‘rom time to time the 1uins of Medain 
Salihh, and taking squeezes of the Nabathean inscrip- 
tions there Afteı some months he joined the nomad 
Beduin, and wardered with them m various duections, 
visiting the lava crags on the west and Teyma on the 
north-east Eventually he made his way to Héyil in the 
Nejd—a centre of Wahabi fanaticism—where a sort of 
settled government was established under Ibn Rashtd 
From Nejd he was forwarded. along with some Beduin, 
to Kheybar, not far to the north of Medineh, where he 
found himself once more within what was nominally 
Turkish territor:, and was arrested as a spy Released 
afte: a while, he was sent back again, for 1easons which 
e1e never explained, to Hdynl, and here his troubles began 
The people of the place would not receive the Christian 
stranger a second time, his Beduin escort were afraid 
of bringing hia back to Kheybar, and after a series 
of misadventures he was finally deserted nea Aneyza, a 
town considerably to the south of Háyıl The governor 


«and leading merchants of Aneyza fortunately befriended 


R DOUGHTY’S book takes us back to the age of , 


hand He travelled alone, and without any of the equip- i 


ment which the modern explorer considers a necessity of 
existence, living with the Beduin of the desert, and 
shaung with them their wietched subsistence Even 
the style in which he writes 1s a style in which it is safe 
to say no Englishman has written for the last two 
hundred years, and while it attracts us by its quaintness 
it makes us not unfrequently wonder what ıs eaactly the 
author’s meaning Indeed, were it not for the very 
excellent index, 1t would often be almost impossible to 
find one’s way through the labyrinth of Mr Doughty’s 
sentences or to ascertain the exact chronology of his 
route 

Mr Doughty seems to have been born under an evil 


him, and he a’ last found his way to Taf and Jedda, 
though not without being first stripped of the httle that 
still belonged to him, and narrowly escaping with his life, 
Mi Doughty was a careful observer, and he has not 
only made important additions to our geographical know- 
ledge of Arabia, but also to our geological knowledge of 
it The inscriptions he obtained at Medam Salhh and 
elsewhere have been pubushed by the Fiench Govern- 
ment, and important inferences have been drawn fiom 
them They prove not only that a powerful and civilized 
State existed .n this pait of Arabia fa: on into the 
Christian era—a fact which was already known—but that 
this State was Nabathean in its language and character 
M Beger has come to the conclusion that before the 
rise of Mohammedanism the Arabic of the Koran was 
the language of Mecca only and the suirounding district, 
the Nabathean with its Aramaic affinities prevailing in 
the northern part of Arabia, and the Himyaritic m thé 
south It seems clear, at gll events, that the Nabathean 
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and Humyaritic civilizations once adjoined one another, 
and that their overthrow marked the trumph of the Beduin 
children of Ishmael Since Mr Doughty’s travels, Prof 
Euting and M Huber (who was afterwards murdered 
by the Hharb Arabs) have visited Medain Salıhh and 
Teyma, and cairied away with them a large number 
of valuable inscriptions One of these, on a stélé 
discovered at Teyma, ıs now in Paris. 

It is interesting to find Mr Doughty confirming the 
statement that the final z of classical Arabic ıs still 
pronounced in the Nejd Hisiemarks on the diseases 
prevalent among the natives are also curious, though ıt 1s 
difficult to believe that the ophthalmia ftom which he had 
himself suffered 1s due to drinking cold water before 
going to bed Everyone, however, who has had much 
experience of the Beduin will agree with the character 
he gives of them The Egyptians havea proverb “He 
who shows a Beduin the way to his door will have 
long sorrow”, and the traveller 1s unfortunate who 1s 
compelled to intrust himself to their tender mercies 

AHS 





OUR BOOK SHELF 


Charts showing the Mean Barontetrical Pressure over the 
Allantsc, Indian, and Pacific Oceans (London Published 
by the Authority of the Meteorological Council, 1888 ) 


THESE charts are issued in the form of an atlas, and 
deal in a very complete manner with the barometer means 
and range of all oceans The months for which separate 
charts are given are February, May, August, and 
November, which have been selected to represent the 
mean values for winter, spring, summer, and autumn 
iespectively in either hemisphere In addition to the 
large charts, which give the material ın considerable detail, 
there are four index charts, on a smaller scale, which 
exhibit for the same months the isobars, or lines of equal 
pressure, over the entire globe These are followed by 
four charts, on the same scale, showing the range of 
barometrical pressure The observations have been 
derived from logs and documents deposited in the 
Meteorological Office, logs and 1emark-books of Her 
Majesty's ships, furmished by the Admuralty , published 
narratives of various voyages, and various published 1esults 
of other nations, also observations at coast stations and 
islands obtained from all available sources The number 
of obseivations obtained from the Meteorological Office 
logs for theseveral oceans are the Atlantic Ocean, 3 39,300, 
the Indian Ocean, 162,000, the Pacific, 88,300 


The barometrical means are given ın large figues for | 


areas of 5° of latitude by 5° of longitude, and for the 

benefit of those who require the material in greate: detail 

smaller figures aie given to show the means for areas of 

2° of latitude by 2° of longitude, the several means being 

obtained from the daily averages The range to the | 
nearest tenth of an ınch for each 5° area ıs placed over | 
the mean for that area, and the number of observations | 
under ıt, so that the charts not only supply the navigator 

with all the detail he ıs likely to require, but afford | 
opportunity of the values being combined by other com- | 
pilers with material of a similar nature The isobais are 
given for each tenth of an inch, and the free use which 
has been made of the barometrical values for the coast 
stations greatly enhances the degree of dependence of 
the several hnes To facilitate the use of the charts for 
the*navigator, the observations are corrected for a 
constant altitude of 11 feet above the sea, and are 1educed 
to 32° F , but are not corrected for gavity, a table 18, 
h&wever, given on the face of „each chart to facilitate 


this correction i 


| (7%e Editor does not hold himself responsible 


occasion I have noticed any very 


The general charts which give the isobars of the globe 
show very conspicuously the prevalence of high-pres- 
sure areas in each ocean in each óf the four seasons 
Change ıs of course shown in the distribution of pres- 
sure, but there is the same tendency to the persistency 
of high ieading It is seen that these areas oscillate and 
alter somewhat ın intensity with the season, but there 
are many characteristics in common The northern 
Indian Ocean, which is much more surrounded by land, 
1s, however, an exception, the high pressure being situated 
over the northein pait of the ocean, in November and 
February, and decreasing southwards, whilst in May 
and August the pressure 1s lowest ın the north and 
increases southwards, this change being intimately related 
to the monsoon winds The charts of range show well 
the influence of season, the largest differences occurring 
in the winter months in each hemisphere In February 
the range to the west of the Bntish Islands is 20 inches, 
whereas ın August it 1s only one-half as great The effect 
of latitude on the amount of range ıs very evident, the 
values near the equator being very small “These charts, 
which have been compiled by Nav -Lieut Bailie, R N, 
are considerably in advance of any previous work of a 
similar nature, and will materilly aid in explaining the 
general cuculation of the wind over the globe, barometric 
pressure and wind being so intimately co-related 


Commercial Mathematics 
and Co, 1888) 


THIs volume is the continuation of a series of bookseon 
commercial education, and specially adapted for can- 
didates preparing for the Oxford and Cambridge Schools 
Examination Board Arithmetic 1s first dealt with, the 
first chapter consisting of an account of the decimal 
system in France Moneys, weights, and measures, of 
Germany, Italy, Spain, Portugal, and Russia, are next 
discussed, followed by numerous examples , and the first 
part concludes with a chapter on “Exchange” Algebra 
1s the subject of Part II , which extends as far as quadratic 
equations, including imvolution and evolution, and a 
chapter on the methods of testing algebraical results 
elhe examples are very numerous throughout, and the 
book ought to be much in demand by the above- 
mentioned students and others The volume concludes 
with a list of results of the various examples 


A Wanderer’s Notes By W Beatty-Kangston 
Vols (London Chapman and Hall, 1888 ) 


For about thirteen years Mr Beatty-Kingston acted as a 
newspaper correspondent, and in this capacity he had to 
visit many centres of life on the Continent In the 
present volumes he offers a selection from the mmnumer- 
able pen-and-ink sketches taken during his “ multifarious 
peregiinations” The work, we need scarcely say, has 
no strictly scientific interest , but ıt 1s fresh and amusing, 
and will no doubt give pleasure to many a reader who 
has never had an opportunity of seeing the places de- 
scribed in its lively pages The author 15 particularly 
successful in the chapters devoted to Germany, where he 
seems to have had exceptional means of making himself 
acquainted with the characteristics of the various classes 
of the community 


(London Longmans, Green, 


In Two 





LETTERS TO THE EDITOR 


Jor opinions 
expressed, by hes correspondents Neither can he under- 
‘ake to retuin, or to correspond with the writers of, 
rejected manuscripts wntended for this or any other part 
of Nature No notice ıs taken of anonymous communi- 
cations ] 


The “ Sky-coloured Clouds” again 


THESE clouds have reappeared Last night was the first 
distinct display of them 
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this yea , but I fnst gaw them on June 12, and again on the 
14th, and I think I saw them on June 13 and 17, but was not 
sure Previous to that, on May 15 and 16, the gieen sky, when 
the sun had set, was of unusual brightness, showing, as I 
thought, a tendency to the formation of these clouds Each 
summer they appear to be giowing fante: since they were first 
generally noticed in 1885 

This year’s observations weie made in Coinwall, with the 
exception of last night’s, which was at Sunderland 

Sunderland, June 26 T W BACKHOUSE 





Earth Pillars in Miniature 


I HAVE taken two photogiaphs of an interesting specimen I 
obtained fiom the cliffs here The stone 1s composed of very 
fragile sand-rock containing fragments of flint A laige mass 
of this became detached from the higher part of the cliff, and 
some of the pieces chanced to fall on a ledge upon which dry 
sand was constantly pourmg ın windy weather ‘The action of 
this falling sand wore away all parts of the sw face of the stone 
save those protected by the small embedded fragments of fint, 
and hence the formation of these miniature pillars 

Owing to the extreme incoherency of the substance, I un- 
fortunately lost one of the most perfect pillars before the 
photograph was taken 

I conclude that the formation of these pillars was the work of 
a very few days—perhaps hours On visiting the spot a few 
days later, all traces of sand-action had heen obliterated by 
1am An analogous case was that described by Mr Blake 
(Geol Miscell Tracts,” 10) as occurring in the Pass of San 
Bernardino, Cahfornma, the surface of the gramte had been 
worn by blown sand, but the garnets therein stood out in relief 
upon long pedicles of feldspa., as a proof of their superior 
hardness Cecit CARUS-WILSON 

Bournemouth, June 23 





Egg-masses on Hydr obra ulve 


CaN any of your readers give me information ın regard to the 
eggs of the Gastropod Hy'drobia ulve ? 

Åt a recent excursion of the Biological Society to Hilbre 
Island, while crossing the great stretch of wet sand which lies in 
the estuary of the Dee, it was noticed that the surface was 
covered in some places with vast numbers of Hyd obra 
of these were brought back to the laboratory in their wet sand , 
and, on bemg put in a dish of sea-water, the mollusks were 
found next day to have crawled out of the sand, and I then 
noticed that nearly every specimen had several little rounded 
excrescences scattered ovei the surface of its shell On examin- 
ing these, ıt was found that each was a little mass of small 
sand grams, m the centre of which was a clear jelly containing 
several segmenting ova or young embryos They were undoubt- 
edly molluscan eggs, as I kept them alive until one or two had 
reached a velger stage, but did they belong to the Hydrobva 
or to some other mollusk? No other mollusk was, however, 
noticed in any abundance ın the neighbourhood Has, then, 
the Æydiobia acquired the habit of laying its eggs upon its 
neighbours’ shells, as being the only comparatively stable objects 
to be found in the fine shifting sands around ıt? Possibly the 
method of oviposition of Hyd7o4za 1s already known, but I have 
not come across any reference to it W A HERDMAN 

Zoological Laboratory, University College, Liverpool, 

June 23 


Interpretation of the Differential Equation to a Conic 


May I ask, with reference to Mr Asutosh Mukhopadhyay’s 
geometrical interpretation of the above ın NATURE of the 21st 
inst , how to draw a curve at every point of which the radius of 
curvature vanishes, or the curvature 1s mfinıte? * 

Ts it not evident that the osculating conic of a gonic ıs the 
conic itself, and the “‘abeirancy curve” therefore a fort, the 
centre of the conic ? 

The ‘‘sought found,” then, 1s the fact that a conic 1s a conic ' 

June 24 RBH 


The Nephridia of Earthworms 


THE last number of the Quarterly Journal of Maci oscopical 
Sczence has just come into my hands, contaimng a paper, by Mr 





Som 


Beddaid, on the nephridia of ceitam earthworms In Novem- 
ber of last yea: I 1ead a paper, before the Royal Society of 
Victoria, on the anatomy of the laige Gippsland earthworm, 
Megascoldes austrahs This, which reaches the length of 6 to 
8 feet, ıs, I believe, the largest recorded earthworm, and its 
nephvidial system 1s of great interest, corresponding closely in 
many points to that described by Mr Beddard, in the above 
paper, as present ın Acanthods lus meultrporus and Perichata 
aspergtlium My drawings have been for some time ın the 
hithographers’ hands, but as ıt will still be one or two months 
before the full paper 1s pubhshed, I should be glad to draw 
attention to the, ın some ways, still more interesting features of 
the nephridial system in Afegascoldes austrahs The nephridia 
are very evident, and can be divided clearly into two sets 

(1) A great number of small vascular-looking little tufts lining 
the body-wall, save ın the mid-dorsal and ventral lines, espe- 
cially abundant in the segments contaming the repioductive 
organs (segments 11-19) They have no internal opening 

(2) A series of much large: nephridia, one pair of which only 
1s present in each of the segments in the middle and posterior 
regions of the body—that 1s, from about segment 120 to segment 
500, or whatever may be the number of the last segment, which 
varles according to the worm’s size They are placed in the 
anterior part of each segment, whilst the smaller nephridia form 
a ring round the body-wall posteriorly Each one has the usual 
ciliated funnel opening through the septum into the segment in 
front 

Throughout the body, where the smaller nephridia occur, 
there ıs a network of intra cellula ducts lying immediately 
beneath the peritoneal epithelium ın connection with the 
nephidia, and giv.ng off an irregularly arranged series of 
branched ducts openmg externally Ventrally, also, there 
appears to be on either side, ın tne middle and posterior por- 
tions of the body, a longitudinal duct running from segment to 
segment within the most ventral pair of set into this duct 
open, first, the larger nephridia, and, secondly, the most vent- 
rally placed small nephridia of the same segment, the latter, 
again, are united with the network of ducts connected with the 
ring of smaller nephridia 

In the case of the latter there appear to be two somewhat 
differently formed sets of eaternal openings All over the body, 
except in the clitellar region, where there 1s a great glandular 
development in the body-wall, the duct leading to the exterior 
1s intercellular, small, and composed of minute cubical cells , m 
the chitellar 1egion, on the other hand, the duct, though similarly 
intercellular, 1s much swollen out, slightly coiled, and always 
provided with a distinct cotled blood-vessel running by its side 
its lining cells form a flattened epithelium 

The external opening itself 1s formed of cells of the epidermis, 
so modified as to present very much the external appearance of 
a taste-bulb—that ıs, they form a sphere with the cells thicker in 
their middle parts, and the two ends attached to the poles of the 
sphere, the duct passmg right up through the centre This 
structure of the ex'ernal opening 1s common to all the ducts in 
the body, but ıs more clearly made out in the case of those 
referred to 

The large size and ciltated funnels of the paired nephridia 
distinguish these clearly from the more numerous smaller ones, 
which are devoid of internal openings, and are without a doubt 
homologous with those of Acanthodrilus and Pericheta At the 
same time it ıs important to note that histologically the network 
of ducts and the longitudinal duct, which are intimately con- 
nected with each other, are precisely similar ın structme, and, 
a priort, might be expected to have a simular origin, + e to be 
derived from the same ge: minal layer 

Leaving out of consideration at present the question dealt 
with by Mr Beddard and others as to the homology of the larval 
nephnidia of Chactopods, and assuming the existence of a genetic 
relationship between the adult nephridial system of Platyhelminths 
and Cheetopods, the followmg questions suggest themselves with 
regard to the various nephridial structures present in different 
forms — = 

(1) Are the longitudinal ducts ın Zawzce, the embryo of 
Lumbricus and Afegascoldes, homologous with each other? 
Before this can be determined the development of each must be 
known 

(2) Granted, of which there can be little doubt, that the, 
smaller nephridia of Megascoldes are homologous with the 
nephridia of Peszcheta and gcanthodrtlus, are not the large 
nephridia of the former, which are completely wanting m both 
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of these, homologous with the nephridia of other worms, such as 
Lumbricus, to which they a.eat all events suspiciously similar in 
arrangement and stiucture? 

(3) What 1s the 1elationship of the luge to the smaller 
nephnidia? Ate they modifications of the atter, or independent 
later developments ? 

(4) In either case the Platyhelminth system must be more 
closely represented by the small rephridial bodies devoid of 
Internal openings and provided with a network of ducts such as 
is found in Pericheta, Acanthoditlus, and Megascolides, tnan 
by the more specialized paned nephridia of such a form as 
Lumbricus 

Possibly the course of development as repiesented ın living 
forms may be somewhat as follows — 

(1) A series of numerous nephriaia present in each segment 
devoid of internal openings, and connected by a contimuous 
network of ducts, as in Pes echel2 

(2) The aggregation of these smaller ne »hridia into tufts in 
vailous paits, as in the posterior region of Acanthoditlus, the 
subsequent enlaigement of certain o” these nephridia and the 
acquuement by them of secondary inteinal openings It 
is interesting to note in Megascoudes that in the anterior 
part of the body, where the smali nephridia are scattered 
over the whole body-wall of tle segmert, laige nephidia 
aie absent, whilst they are present im the posterior 1egion, 
wheie the small nephiidia aie confined to a ing ın the 
posteiior part of the segment In this case, as the nephudia 
become aggregated into tufts in the arteno: part, the ducts 
connecting them with those in tke posterio: region of the seg- 
ment neat in front will become fewei, entil when, asin Afegasco- 
“ides, only a single, modified, large nephitdiwm 1emams on 
either side antentoily, there will be simply one duct fiom seg 
ment to segment uniting with a network of ducts in the region 
where the small nephridia still persist 

It is mteresting to note that tne aggiegation of the smaller 
nephudia, and on this supposition the modification of certain of 
them to form the lgige: ones, com-rences im. the postero legion 
of the body 

In certain woims, such as Acanthoar ius, the connection of 
the network of ducts fiom segment to segment seems to have 
bzen lost, at any 1ate m the adult agguegation of these ın the 
neighbourhood of the sete, and s bsequert modification, would 
give use to a certain numbei o° nepnudia in each segment 
without any longitudinal duct 

(3) The next stage ıs reached ın such 1 form as Zanıce, where 
the longitudinal duct persists, but al. trace of the smaller 
nephiidia 1s lost 

(4) The final stage 1s present in most eathwoims where, in 
the adult, all traces of both smal! nephudia and longitudinal 
duct are los’, though the latte: 1s present, as in Z.ed7 icus, duwung 
development 

These lead to three conclusions, ‘wo of whicn me practically 
identical with those of Mr Beddard — 

(1) That the smaller nephidia without im.ernal openings, 
imegularly scattered, and with a network of ducts such as 
are seen in Acanthodrrlus, Peric? eta, and Afegascoldes, are 
homologous with the nephiidial system of Platykelminths 

(2) That the lager nephnidia typical of most eaithwoims are 
secondary modifications of certain of the smaller ones subsequent 
to their aggregation into gioups, he modifiee ones acquinng 
each an internal opening 

(3) That there ıs no homology betweer the longitudinal duct 
of Lumbricus, Lance, Megascolides, &c , with that of the Platy- 
helminths, since it has only been de veloped in the above forms 
im connection with the lage: nephnidia and as a modification 
of the ougmal network, and has thus had its oligin within the 
Cheetopod group W BALDWIN SPENCER 

Melbomne Univeisity, May 3 


Strange Rise of Wells in Rainless Season 


Mì attention has been duected to a letter published by youa 
few weeks ago (May 31, p 103) under the above heading It 
would appear that there 1s something mysterious an the eyes of 
the autho: of the communication in question 1n the fact that the 
vater 1n two wells at Fareham rose several feet in the month of 
March, as he states, ‘after a contimuance of north east wind, 
wethou’7 azn, but with half a gale blow mg”, so that ıt would 
appeai that there was some ca@nnection between the noith- 
easterly gale and the 11se of the water 


In this, however, the autho: is entuely mistaken, the rise of 
water in the wells m qvestion 1s nothing More than the ordinary 
seasonable 11se due to percolation For twelve years past I 
have been carrying on constant observations of the underground 
water-supplies m vaiious parts of this country, and it 1s quite 
true, as mentioned by the writer of the letter, that ordinarily the 
water ın wells 11ses in the winte: and falls ın the summer , but 
this 13 by no means an eaceptional iule, for in the present season 
there have been two lo v wateis, the last of which occurred ın 
the southern counties on the 8th of March in the present year 
After that date commenced a very wet period, and before the 
erd of the morth over 24 inches of rain had absolutely passed 
through the ground as measured by my percolation gauges 
The water in a well on the Surrey hills, which had been falling 
up to March 8, rose before the end of the month over 30 feet, 
which 11se was entirely due to the replenishment from 1anfall 
I may point out that there are many wells at the present time 
in which the water 1s suil 1ising, while ın others m the same 
districts the wate 1s falling, for the simple 1eason ‘hat as a rule 
undergiound watei follows the same law as water flowmg in a 
nve, and that the floods or high wateis descend from the 
highest to the lowest distiicts, so that at present in wells situated 
in high posit.ons the water 1s falling, while the ciest of the wave 
of high water ın the same watershed has not yet been reached 
11 the lowei ievels of the distuict 

That the water in wells does fluctuate unde: certain conditions 
of the wind there 1s no doubt, as I have aheady drawn attention 
both to the fluctuations which take place in the water-levels of 
wells under baremetiic pressure and also in the volume of water 
discharged from the giound with a fall of the baromete: It 
shou'd be noted that the rise of wate: in wells when due to 
barometric changes coincides with the fall of the barométer 
Now a nouth-easterly wind as a rule 1s accompanied by a high 
barometer, and therefore ıs not likely to mfluence the nse of 
water ina well During the month of March the 1ainfall was 
above the average, while there were compaiative.y few days 
with easterly winds, the cnly time when it could be termed 
a half gale fiom the north-zast occuring on the gth of March, 
by which time the water in all the wells had made a consider 
able . se, due simply to ordinary percolation Thus there 1s no 
mystery attaching to the zsng of the watei ın these wells at 
Fareham The nse simply took place from the 1eplentshment 
of the spiings, which this year occurred at a’period somewhat 
@ifferent from ordmary years BALDWIN LATHAM 

7 Westminste:. Chambers, Westminster, June 21 





THE OPENING OF THE MARINE BIOLOGICAL 
LABORATORY AT PLYMOUTH 


TEE Laboratory at Plymouth, which 1s now ready 
for work, 1s remarkable as being the first mstitution 
in this country designed purely for scientific research 
which has been onginated and firmly established by the 
efforts of scientific men appealing to the generosity and 
confidence of wealthy individuals and corporations who 
desire the progress of knowledge for practical ends and 
the general good of the community 
It miy be said that the Marine Biological Association 
will begin its active career on and after Saturday next 
On that day Prof Flowe: will, on behalf of the Associa- 
tion, declare that the Laboratory at Plymouth, which is 
now complete, 1s open for the purposes of biological 
reseaich The opening of the Laboratory may be said 
to mark an epoch in English zoological science, just as 
the opening of the Stazicne Zoologica at Naples, which 
1s essentially a German undertaking, marked an epoch in 
German scignce It 1s true that small sea-side labora- 
tories have alieady been established in the United King- 
dom—at Gianton, St Ancrews, and Live: pool Bay, but 
none of them can compate with the present undei taking 
1n size and importance, and none can offer such advantages 
to the investigator 
The present institution ıt may be remembered, ıs 
historically the outcome of the International Fisheries 
Exhibition held in London ım 1883 That Exhibition 
served paitly as an amusement to Londonets, but ıt also 
performed a far more important service—it duected 
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people's minds towards the importance of our fisheries, 
and made them in. some slight. degree acquainted with 
he conditions under which those fisheries are worked. 
At the close of the Exhibition a large balance was left in 
the hands of its promoters, and it was hoped by many 
leading men of science that the money thus obtained 
would be utilized, in part at least, for the purpose of en- 
couraging investigations upon the habits and economy of 
d-fishes. But the money was appropriated to other 
purposes, excellent in themselves, though useless as a 
means of promoting the welfare of the fishing industry. 
Prof. Lankester, however, nothing daunted by this want 
“ef. success in obtaining funds from the surplus of the 


strike whilst people’s minds were awakened to the im- 
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eminently successful. The Duke of Argyll proposed a 
resolution to found the Marine Biological Association of 
the United Kingdom, and was supported by the most” 
eminent biologists in the country. An appeal was made 


| for subscriptions in aid of the Association’s projects, an 


i was soon liberally responded to. 


His Royal Highness 


| the Prince of Wales graciously consented to be patron 


| of the Association, and gave liberally to its funds; 


the 
scientific Societies, the City Companies, the Universities, 
and finally Her Majesty's Government, joined the lis 
subscribers ; and in a short time the Association was In 
position to undertake the building of a laboratory. A 


; f , some debate as to the most suitable locality for a laborato: 
Fisheries Exhibition, and feeling that it was time to | 


‘portance of our fisheries and to the lack of scientific | 


knowledge concerning them, determined to found an 


the marine fauna of the British coasts, and with the 
“consent. and co-operation of the officers of the Royal 
“Society called a meeting for this purpose in the rooms 
of the Society on Mawh 31, 1884. The meeting was 


Plymouth was selected, partly because it is a rge 
and important fishing port, partly because the rich- 
ness of the marine fauna of the Sound and neighbouring 


l ' shores was extolled by such eminent authorities as the: 
Association for the purpose of encouraging the study of | 


| Charles Stewart. 


late Dr. Gwyn Jeffreys, Mr. C. Spence Bate, and Prof 
The Association was fortunate in ses. 


| curing a magnificent site for the Laboratory from the 


Office. For this site,than which a better could not. 


| the Association is greatly indebted to the Earl of Mor 




















South Front of the Laboratory of the Marine Biological Association, on the Citadel Hill, Prymouth. 


hen: Under-Secretary of State for War, and to Sir Andrew 
Clarke; Inspector-General of Fortifications. The site 
granted is that part of the fosse of the Citadel lying to 
the south of the portion of the Citadel wall known as 
King Charles’s Curtain ; it has a frontage towards the sea 


-of 265 feet, and extends some 240 feet southwards of the © 


Citadel. 


main part of the building contains on the ground flo 

aquarium or tank-room, and on the first floor the lar 

laboratory. The tank-room is fitted with slate an 

tanks, of which one on the northern side is able 

window tank, 30 fect in length, 9 feet in breadth, and 

5 ‘There are three large window tanks on 
tanks on the 


“The Laboratory which has been erected upon this | sou 


; site is admirably adapted to the purposes of the As- i 
It is, indeed, more than a laboratory, it is _ 


ociation. 
oan aquarium, whose tanks are extensive and fitted 


‘every improvement that modern scienge can suggest. | 
: I-cost of building, machinery, and fittings, includ- _ 
es, bas been about £12,500. The structure com- — 
entral portion with a wing at either end. The 
east wing is almost wholly taken up by the residence of © 
The west | 
wing has on the ground floor the caretaker’s rooms, anda | 

eceiving-room into which the results of the day’s fishing | 
On the first floor are | 


a% 
ises a 


the Director, and.needs no further comment. 


_ will be brought for examination. 
emical and physiological laboratories, and on the 


second floor a library, a work-room, and lavatory. The | 


the openings 
ve th 


fortnight, and there is every reasor ob 
arrangements for aérating the water. 
down the air deep into the water 
filled with minute bubbles soas to. 


jets carrying - 
he tank cause it to be 
resemble champagne, 





and all the animals that have hitherto been placed in the 
tanks are thriving in a remarkable manner, which is the 
more surprising as new tanks are generally supposed to 
be highly injurious to organisms introduced into them at 
an early a date. It would be too much to expect that 
tanks which have been so lately put up should be fully 
stocked within a fortnight, nevertheless they will present 
to the visitors on Saturday next a sufficiently interesting 
collection of local marine forms. For the rest the tank- 
room is a plain room, without any attempt at ornamenta- 
tion. It is felt that the scientific nature of the institution 
must be kept in the foreground, and therefore nothing has 
been done to make the aquarium a place of popular 
amusement. 

The main laboratory is at present fitted with seven 
compartments, each to contain a single naturalist, along 
its north side. When the necessity arises, similar com- 
partments will be placed along the south side. In the 
centre of the room is a series of slate and glass tanks 
supplied with salt water from the circulating pumps. 
Beneath these a convenient shelf has been arranged, so 
that naturalists will be able to arrange for themselves 
any temporary apparatus that they may devise on as 
small a scale as is desired. All the arrangements for 
laboratory work will be completed at the end of the week, 
and the only thing now required is a company of ardent 
naturalists ready to undertake the work that lies to hand. 

The material for work and for stocking the tanks is 
obtained from the Sound and the sea outside the break- 
water by means of the trawl, dredge, and tow-net. In 
general a small shrimp-trawl is used in preference to a 

edge, as it is much wider and equally effective in 
collecting the animals that live at the bottom. Hitherto 
the Association hàs been content to hire fishing-boats for 
dredging and trawling. Most of the work has been done 
in a small hook-and-line boat, the Quickstep, of about 6 
tons burden, and on special occasions the trawler Zola, 
of 50 tons burden, has been hired. But this method of 
hiring is too expensive to be continued ; the Association 
will soon have to purchase boats, and probably will find 
it necessary to acquire a steam-boat. Without a steam- 
boat the station is at the mercy of the weather. If it is 
a dead calm—and calms are frequent in summer along 
the south coast—no dredging or surface netting can be 
done, a cruel fate when one knows that the pelagic 
surface fauna swarms thickest on bright calm days. Or 
if it is wished to explore a certain region on a certain 
day, if the winds prove contrary more than half the day 
is lost in beating up to the station ; in any case one may 
generally expect to have a contrary wind on either 
the outward or the homeward journey. Such losses 
of time and material are most prejudicial to an institu- 
tion like the Marine Biological Association. A steam- 
launch has been found necessary at all other marine 
stations. Dr. Dohrn has two, the Johannes Miller and 
the Francis Balfour, at Naples ; and the Granton Station 
is well provided for by the steam-yacht Medusa. But the 
funds of the Association have been well nigh exhausted 
in the building of the Laboratory. If a steam-launch is 
found requisite, it will be necessary to make another 
appeal to its friends, which, let it be hoped, will be as 
heartily responded to as the first appeal for funds for 
building the Laboratory. 

It was stated in the early part of this article that the 
Association would begin its active existence on the 3oth. 
It would have been more proper to say its active public 
existence, for its staff has been active for some time past. 
Ufder the guidance of Mr. W. Heape, the late Superin- 
tendent, a careful though necessarily incomplete explora- 
tion of the Sound has been made, and numbers of 
‘Animals have been identified, preserved, and put aside 
for future reference. Mr. Heape has also drawn up a 
complete list of the fauna afid flora of the Sound, as 
recorded up to the present date, and a very formidable 
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list it is} Botanists will note that there are more 
than 250 species of marine Alge recorded from the 
neighbourhood, and some of them are extremely rare. 
Zoologists will see that there is an unlimited field in 
certain groups, particularly in the Crustacea and the 
Mollusca, but that some of the most interesting forms 
the “pets of the laboratory,” such as Amphioxus an 

Balanoglossus, are absent. But to say that they are 
absent means only that other less familiar forms are 
present, and that these old favourites have not been 
recorded, A good authority states that Amphioxus can 
be found in the immediate neighbourhood, whilst it is 
confidently expected that both Balanoglossus and Amphi- 
oxus can be introduced from the Channel Isles, and 
kept aliv> in the tanks. The zoologist need not fear that 
he will l.c hindered by the poverty of the fauna; there is 
materia! enough and to spare. The remarkable Hydroid, 
Myriothela, occurs at low-tide mark in considerable 
quantities. The interesting Actinie, Ldwardsia and 
Peachia, are to be found. Appendiculariz and Sagittz are 
taken in hundreds in the tow-net. Antedon rosaceus is 
abundant a quarter of a mile fromethe Laboratory, and mag- 
nificent specimens of Pinna will attract the interest of the 
malacologist. 

Such an institution as that at Plymouth challenges 
comparison with Dr. Dohrn’s famous zoological station at 
Naples, But there is this remarkable difference between 
them. The Naples Station was founded for purely 
scientific objects: it does not profess to undertake in- 
vestigations for the benefit of economic interests. The 
Marine Biological Association receives an annual grant 
from the Treasury, on the express understanding that 
it shall conduct researches upon questions relating to 
the life-history and habits of food-fishes. It must not 
be supposed that this work is not scientific because 
it has a practical object in view. Science is not only 
the art of thinking correctly, but of observing and 
recording correctly, and correct observations and records 
of the life-history of our food-fishes are just what are 
wanted at the present time. The work of Mr. J. T. 
Cunningham, Naturalist of the Association, is an admir- 
able example of scientific method as applied toa I seers 
investigation. Mr. Cunningham has been working for 
several months at the development of fishes, with the view 
of obtaining and artificially fertilizing their ova and rear- 
ing their young in captivity. His results are necessarily 
incomplete, as he has been working in a half-finished 
laboratory, without gas or water, and under unfavourable 
conditions as regards boats and men. But he has suc- 
ceeded in tracing out the life-history of the “ merry sole” 
(Pleuronectes microcephalus), and has acquainted himself 
with such important facts concerning the development of 
the common sole, that he confidently expects to be able to 
hatch out the young next season, his experiments this year 
having failed only for want of the proper apparatus. He 
has also recorded the interesting fact that the herring 
spawns continuously from January toje in the Channel, 
and appears to have no definite breeding-season as it has 
in northern waters ; and has discovered important facts 
relative to the breeding of the mackerel, conger, and 
pilchard, which will be made public as soon as his re- 
searches are complete. He has now stocked one of the 
large tanks in the aquarium with conger, and hopes in a 
short time to give a final opinion on the obscure question 
of the breeding of this fish. Not less interesting than Mr. 
Cunningham’s researches are those of Mr. Weldon on the 
breeding of the common lobster, and the rock-lobster 
or craw-fish (Palinurus). Another of the tanks in the 
aquarium is occupied by the “ berried” females of these 
forms, whose bright colours and active movements are as 
attractive to the casual spectator as their study is interest- 
ing to the zoologist and fisherman. So much has been 


* Mr. Heape’s list will be erent in the forthcoming number (No. I.) 
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done already by Messrs. Cunningham and Weldon under 
the most unfavourable conditions that it cannot but be 
anticipated’ that when. a number of investigators are 
working under favourable conditions on different groups, 
but with a-common object in view, results of the greatest 
scientific and practical importance will accrue. 
-The ceremony on Saturday will be interesting and im- 
ortant. Many of the leading biologists in England will 
present, but unfortunately the eminent President of the 
tion, Prof. Huxley, will be absent on account of 
-health, and so, unfortunately, will Prof. Moseley, one of 
its most ardent and generous supporters. The Fish- 
mongers’ Company have added to their munificent 
patronage of the institution by undertaking the entertain- 
: ment of the numerous guests who have been invited to 
the ceremony ; and the Association will be launched on its 
~ career of usefulness in a manner worthy of its aspirations, 
and satisfactory in the highest degree to its energetic 
romoters. G. C. B. 


















TR PERSONAL IBENTIFICATION AND 
DESCRIPTION? 


H. 


ERSONAL characteristics exist in much more 
4 minute particulars than those described in the 
last. article. Leaving aside microscopic peculiarities 
Rich are of unknown multitudes, such as might be 
udied in the 800,000,000 specimens cut by a micro- 
¿say of one two-thousandth part of an inch in 
S, and one tenth of an inch each way in area, 
he 4000 cubic inches or so of the flesh, fat, and 





















t are visible with or without the aid of a lens. 
The markings in the iris of the eye are of the 
ve kind; they have been never adequately studied 


usands of varieties of them. These markings well 
sserve being photographed from life on an enlarged scale. 
Ishall not dwell now upon these, nor on such pecti- 
liarities as those of hand-writing, nor on the bifurcations 
and interlacements of the superficial veins, nor on the 
hape and convolutions of the ear. These all admit of 
rief approximate description by the method explained in 
jẹ last article—namely, by reference to the number ina 
andard collection of the specimen that shall not differ 
m it by more than a specified number of units of 
unlikeness. I: fully explained what a unit of unlikeness 
‘was, and certain mechanical means by which a given set 
‘of measures could be compared with great ease and by a 
‘single movement with every set simultaneously, in a large 
standard collection of sets of measures. 
= Perhaps the most beautiful and characteristic of all 
uj ial marks are the small furrows with the inter- 


uperuct 
-- vening ridges and their pores that are disposed in a sin- 
gularly complex yet even order on the under surfaces of 
the hands and the feet. I do not now speak of the 
~darge wrinkles in which chiromantists delight, and which 
“may be compared to the creases in an old coat or to the 
“deep folds in the hide of a rhinoceros, but of the fine 
lines. of which the buttered fingers of children are apt to 
tamp impressions on the margins of the books they 
jandle, that leave little to be desired og the score of 
istinctness. These lines are found to take, their origin 
rom various centres, one of which lies in the under 
‘surface of each finger-tip. They proceed from their 
several centres in spirals and whorls, and distribute them- 
selves in beautiful patterns over the whole palmar surface. 
< A- corresponding system covers the soles of the feet. 
The same lines appear with little modification in the 
- bands and feet of monkeys. They appear to have been 
4 ‘The substance ofa Lecture given by Francis Galton, F.R.S., at the Royal 
Lastitution on Friday evening, May 25. 1888. Continued from p. 177. 
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carefully studied for the first time by Purkinje in 182 
since then they have attracted the notice of many writers 
and physiologists, the fullest and latest of whom” 
Kollman, who has published a pamphlet upon them, 
“Tastapparat der Hand” (Leipzig, 1883), in which their: 
physiological significance is fully discussed, Into’ that 
part of the subject I am not going to enter here. It 
has occurred independently to many persons to propose — 
finger-marks as a means of identification, In the Ja: 
century, Bewick in one of the vignettes in the 
“ History of Birds” gave a woodcut of his own thumb- 
mark, which is the first clear impression that I know 
of. Some of the latest specimens that I have'see! € 
by Mr. Gilbert Thomson, an officer of the Ame 
Geological Survey, who, being in Arizona, and having 
make his orders for payment on a camp suttler, hit 
upon the expedient of using his own thumb-mark ‘to 
serve the same purpose as the elaborate scroll engraved 
on blank cheques — namely, to make the alteration 
of figures written on it, impossible without detecti 
I possess copies of two of his cheques. 
Francisco photographer, Mr. Tabor, made 
photographs of the finger-marks of Chinese, 
proposal seems to have been seriously consider 
means of identifying Chinese immigrants. — 
that I can obtain no verification of a-come 
ment that the method is in actual use in the prison 
China, The thumb-mark has been used there as else- 
where in attestation of deeds, much as a man might 
make an impression with a common seal, not his own, 
and say, “ This is my act and deed” ; but I cannot hear of 
any elaborate system of finger-marks having ever been: 
ployed in China for the identification of prisoners, It w. 
however, largely used in India, by Sir, William Herse 








Bengal Civil Service. He found it to be mo 
cessful in preventing personation, and in puttin 
end to disputes about the authenticity of deeds. 
described his method fully in NATURE, in 1880 (vol. 
p. 76), which should be referred to by the reader ; 
paper by Mr. Faulds in the next volume. I 
refer to articles in the American journal Sez 
(vol. viii. pp. 166 and 212). 
The question arises whether these finger-mark: 
unaltered throughout the life of the same person. | 
reply to this, I am enabled to submit a most interesting 
piece of evidence, which thus far is unique, through the 
kindness of Sir Wm. Herschel. It consists of the imprint 
of the two first fingers of his own hand, made in 1860 a 
in 1888 respectively ; that is, at periods separated by an 
interval of twenty-eight years. I have alse two inte 
mediate imprints, made by him in 1874 and i 
respectively. The imprints of 1860 and 1888- 
been photographed on an enlarged scale, direct u 
engravers block, whence Figs. 9 and 11 are cut 
woodcuts may therefore be relied on as very correc! 
sentations. Fig. 1¢ contains the portion of Fig. 9 to whic 
Iam about to draw attention. On first examining these anc 
other finger-marks, the eye wanders and becomes confust 
not knowing where to fix itself ; the points shown in Fig. 1 
are those it should select. They are those at which eac 
new furrow makes its first appearance. The furro 
may originate in two principal ways, which are. no al 
clearly distinguishable; (1) the new furrow. ma 
the middle of a ridge; (2) a single furrow ma 
and form a letter Y. The distinction between 
is not greatly to be trusted, because one of the 
the ridge in case (1) may become worn, or ben 
low, and not always leave an imprint, thus co 
into case (2); conversely case (2) may | 
(1), The position of the origin of the new 
however, none the less de -I have noted 
furrow-heads and. bifuragtions ows in Fig. 9, and. 
shown them separately in Fig. 10, The reader will be able 
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to identify these positions with the aid of a pair of com- 
passes, and he will find that they persist unchanged in Fig. 
11, though there is occasional uncertainty between cases 
(1)and (2). Also there is a little confusion in the middle of 
the small triangular space that separates two distinct 
systems of furrows, much as eddies separate the stream 





Fic. 9.—Enlarged impressions of the fore and middle finger tips of the right 
hand of Sir William Herschel, made in the year 1860. 





Fic 11.—Enlarged impressions of the fore and middle finger tips of the right 
hand of Sir William Herschel, made in the year 1888. 


lines of adjacent currents converging from opposite 
directions. A careful comparison of Figs. 9 and 11 isa 

t instructive study of the effects of age. There is an 
obvious amount of wearing and of coarseness in the 
latter, but the main features jn both are the same. I 
happen to possess a very convenient little apparatus for 


recording the positions of furrow-heads, It is a slight and 
small, but well-made wooden pentagraph, multiplying five- 
fold, in which a very low-power microscope, with coarse 
cross-wires, forms the axis of the short limb, and a pencil- 
holder forms the axis of the long limb. I contrived it 
for quite another use—namely, the measurement of the 
length of wings of moths in some rather extensive experi- 
ments that are now being made for me in pedigree moth- 
breeding. It has proved very serviceable in this inquiry 
also, and was much used in measuring the profiles spoken 
of in the last article. Without some moderate magnifying 

wer, the finger-marks cannot be properly studied, It 
is a convenient plan, in default of better methods, to prick 
holes with a needle through the furrow-heads into a 
separate piece of paper, where they can be studied without 
risk of confusing the eye. There are peculiarities often 
found in furrows that do not appear in these particular 
specimens, to which I will not further refer. In Fig. 10 
the form of the origin of the spirals is just indicated. 
These forms are various; they may be in single or in 
multiple Ines, and the earlier turns may form long loops 
or be nearly circular, My own ten fingers show at least 
four distinct varieties, 

Notwithstanding the experience of others to the con- 
trary, I find it not easy to make clear and perfect 
impressions of the fingers. The proper plan seems to be 
to cover a flat surface, like that of a piece of glass or zinc, 
with a thin and even coat of paint, whether it be printers’ 
ink or Indian ink rubbed into a thick paste, and to press 
the finger lightly upon it so that the ridges only shall 
become inked, then the inked fingers are pressed on smooth 
and slightly damped paper. If a plate of glass be 
smoked over a paraffin lamp, a beautiful negative im- 
pression may be made on it by the finger, which will show 
well as a lantern transparency. The blackened finger 
may afterwards be made to leave a positive impression on 
a piece of paper, that requires to be varnished if it is to be 
rendered permanent. All this is rather dirty work, but 
people do not seem to object to it; rivalry and the hope 
of making continually better impressions carries them on. 
1? is troublesome to make plaster casts; modelling-clay 
has been proposed ; hard wax, such as dentists use, acts 
fairly well; sealing-wax is excellent if the heat can be 
tolerated ; I have some good impressions in it. For the 
mere study of the marks, no plan is better than that of 
rubbing a little thick paste of chalk (“prepared chalk”) 
and water or sized water upon the finger. The chalk lies 
in the furrows and defines them. They could then be 
excellently photographed on an enlarged scale. My own 
photographic apparatus is not at hand, or I should have 
experimented in this. When notes of the furrow-heads 
and of the initial shape of the spiral have been made, 
the measurements would admit of comparison with those 
in catalogued sets, by means of a numerical arrangement, 
or even by the mechanical selector described in the last 
article. Ifa cleanly and simple way could be discovered 
of taking durable impressions of the finger tips, there 
would be little doubt of its being serviceable in more 
than one way. 

In concluding my remarks, I should say that one of the 
inducements to making these inquiries into personal 
identification has been to discover independent features 
suitable for hereditary investigation. It has long been 
my hope, though utterly without direct experimental 
corroboration’ thus far, that if a considerable number of 
variable anf independent features could be catalogued, 
it might be possible to trace kinship with considerable 
certainty. It does not atall follow because a man inherits 
his main features from some one ancestor, that he may 
not also inherit a large number of minor and commonly 
overlooked features from many ancestors. Therefore it 
is not improbable, and worth taking pains to inquire 
whether each person may not carry visibly about his body 
undeniable evidence of his parentage and near kinships. 
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A MAGNIFICENT METEOR. 

Yy E have recejved from Mr. C. Weatherall Baker (who 
writes from Penang) the foliowing notes on a 
magnificent meteor seen from the s.s, Prometheus in 
longitude 62° E., latitude 10° 20’ N., at 10 40 p.m. on 
Friday, April 6, 1888 :— 
“It rose from the north by west horizon, and, pass- 
ing behind a small cloud, travelled in a south by 
€ast direction, being at one period of its transit im- 
mediately above the ship. Sketch A represents the 
meteor when in that position. It traversed the whole 
are of 180°, and was visible from first to last with 
the exception of the time when it was behind the small 
cloud before mentioned, the transit occupying about 30 





A.—View as seen directly over ship at 10.40 p.m. 





B,—View as seen shortly after appearing. 


seconds. When directly above the ship, the head ap- 
peared as near as possible the size of the moon when at 
its height, and the tail streamed out as in the sketch, to a 
length of about 15 diameters of the head. It was a 
brilliant white, and threw shadows on the deck as dense as 
those caused by the moon at the full. Sketch B represents 
the meteor as it appeared a few degrees above the horizon 
on its upward course, and on reaching the same distance 
above the south by east horizon it was simply a dull red 
ball with no tail whatever. Captain J. K. Webster, of the 
s.s. Prometheus, who has had many years’ experience in 
most parts of the world, tells me that he has never seen a 
meteor in any way equalling this one for size or brilliancy. 





NOTES. y 

THe Council of the Royal Meteorological S ciety have issued 
a circular requesting that photographs of lightning may be sent 
to them. In response to a similar appeal last year, about sixty 
photographs of lightning-flashes were received from various parts 
of Europe and America. The Council remind photographers, 
amateur and professional, that the photography of lightning 
does not present any particular difficulties. “If a rapid 





plate, and an ordinary rapid lens with full aperture, be left un“ 
covered for a short time at night during a thunderstorm, flashes 
of lightning will, after development, be found in some cases to 
have impressed themselves upon the plate. The only difficulty 
is the uncertainty whether any particular flash will happen to 
have been in the field of view. A rapid single lens is much 
more suitable than a rapid doublet ; and it is believed that films 
on paper would effectually prevent reflection from the back. 
The focus should be that for a distant object ; and, if possible, 
some point of landscape should be included to give the position 
of the horizon. If the latter is impossible, then the top of the 
picture should be distinctly marked. Any additional informa- 
tion as to the time, direction in which the camera was pointed, 
and the state of the weather, would be very desirable.” 


THE Kew Bulletin for June contains, besides an account of 
the manufacture of quinine in India, papers on “ Job’s Tears ” (the 
round, shining fruits of a grass widely distributed in tropical 
countries, and used by the Karens for the decoration of cloth 
ing); on China grass or Ramie, the fibre of which, if it could 
be extracted and cleaned at a cheap rate, would have great 
economic value; and on a new botanical station at Lagos, 
which promises to exercise a very favourable influence on the 
industrial development of the West African colonies, 





SOME time ago the Agassiz Association appointed a Commit- 


tee to arrange for a seaside meeting during the present summer. 
is Committee, according to Science, proposes that the meeting 
ll be known as the ‘ Agassiz Seaside Assembly.” Its 


membership is to consist of such persons as shall send their 














| names to the secretary before the opening of the assembly, or 





such as shall be 


ed members according to by-laws adopted 
afterwards. It is 


led that the organization shall be made 
A six-days’ session will be held this year, at Asbury 
, N.J., provided suitable accommodations can be secured 
at place in the month of August. The subjects to be 

year will be principally botany and entomology, 
the direction of sach practical specialists as can be 
secured. The work is to include several field-day excursions 


with experienced guides, 
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THe heat in India lately has been unprecedented, in conse- 
rence of the delay of the On June 24, when the 
of the Times despatched a telegram on 
erature was the highest that had ever been 
gistered. Professional business was almost entirely suspended, 
and trading operations were greatly hampered. Many persons 
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had suffered from heat-apoplexy and sunstroke, some cases having 
terminated fatally. 


\ conversazione was given yesterday evening by the President 
and Fellows of the Royal College of Physicians, at the College. 
The President of the Society of Telegraph-Engineers and Elec- 
tricians, and Mrs. Grave:, have issued invitations for a conver- 
in the galleries of the Royal Institute of Painters in 
Water Colours on Tuesday, July 10. 


SATOH! 


A REMARKABLE rew series of compounds of silicon tetra- 
fluoride with organic derivatives of ammonia have been prepared 
by Messrs. Comey and Loring Jackson, of Harvard. Many years 
ago, Gay Lussac and Thénard discovered that silicon tetrafluoride 
formed with gaseous ammonia a singular compound, ZN Ha. SiF, ; 
this substance, which is comparatively stable in air and distinetly 
crystalline, is decomposed by water with formation of ammonium 
fluoride and silicofluoride and deposition of silicic acid. The 
American chemists now show that a very large number ef sub- 
stituted ammonias similar compounds, and give an 
interesting description of the methods by which they have 
t Aniffhe 


forms two such compounds the most sta‘le being represented 


form 


isolated the most important members of the series. 
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by the formula 3C, aSiF,and the other 2H; NH} SiF p 
corresponding to the well-known cospound with ammoniaitself. 
The first was obtained by passing gaseous tetrafluoride of 

ver aniline, the gas delivery tube not quite touching the surface 
the aniline so as to avoid the stoppage of the passage by the 
solid product, 
nthe fluoride is absorbed, considerable heat being evolved during 
the process pand, which is very satisfactory, the reaction is one 
of the few quantitative ones, the whole of the aniline being 
ventually converted into-a loose white crystalline solid, which 
“sublimes about 200° C, without fusion, This new substance is 






























































solvents, alcohol alone slowly acting upon it with decomposition. 
» Brought in contact with water it is at once decomposed with de- 
* position of silicic acid; the solution, on evaporation, yielding 
beautiful. pearly tabular crystals of aniline fluosilicate, aniline 
“fluoride remaining dissolved. When aniline vapour was con- 
«ducted into a receiver filled with silicon tetrafluoride the second 
“compound was formed as a white powder, decomposing when 
warmed or when treated with water and even spontaneously on 
keeping. From the fact that the products of spontaneous de- 
composition are the first compound and free aniline, it is very 
probable that the true formula is 4Cy,H,NH,.2SiF,, double the 
empirical formula; and it is evidently more than a mere 
coincidence that the values obtained by Mixter for the vapour 
density of the ammonia compound also point to the fact that its 
-real composition is 4N Ha. 2SiF 4. 


; A SEVERE shock of earthquake was felt in the Herné, an 
lin the Baltic, on June 7, at 7.24 a.m. Houses shook, 
furniture moved. The shock went in a direction north- 
north-west. At the Lungé Lighthouse the shock was felt at 
“9.50, and was accompanied by a detonation like that of heavy 
artillery. Here the shock went in a direction north-east to 
south-west. The shock was also felt in the town of Hernésand, 


A SPECIAL Committee, under Prof. Mushketoff, appointed 
to. inquire into the causes of the earthquake which nearly 
destroyed Vyernyi, in Russian Turkistan, on June 9, 1887, has 
delivered its report to the Russian Geograph:cal Society. The 
Committee, which consisted of four mining engineers and several 
topographers, began its work in August with a systematic explora- 
tion of the crevices in the buildings and the soil, both at Vyernyi 
vandin the surrounding region as far as Lake Balkhash, Kulja, 
ake Issyk-kul, and Tashkent, Detailed maps were made, and 
humerous photographs taken of the destroyed buildings. The 
chief shock of earthquake took place at gh. 35m. a.m. on 
June 9; it destroyed nearly all the stone buildings of Vyernyi. 
It-was followed at 4h. 45m. by another severe shock. Severe 
shocks continued for nearly half an hour, at intervals of one 
minute, and they were succeeded by feebler shocks which were 
felt throughout the day. Nearly 1500 stone houses were 
destroyed, while scarcely any harm was done to houses made of 
wood. Ofa population of 30,000, no fewer than 332 persons were 
killed. The shocks continued almost every day throughout the 
“months of June, July, and August; since September they have 
; ji en so frequent, but they go on still, and on March 4, 1888, 
there was a rather severe shock. The total number of shocks 
noticed (without instruments) reaches more than 200. It appears 
that the wave of earthquake had its origin in the south of 
< Vyernyi, in the Alatau Mountains ; and in the spur of mountains 
which separates the Kaskelen and the Berezovaya Rivers, the 
Expedition. discovered at a height of from 5000 to 6000 feet 
; region where a dislocation of the rocks had taken place on an 
“immense scale. The granitic and porphyritic rocks were dislocated 
-and covered the slopes with masses of fresh débris. As to the softer 
dqposits—clays and so on—which were still mote softened by the 
ery severe showers which preceded: the earthquake, they were 












The combination is so rapid that practically all | 
| wide on the northern slope of the Alatau. 


further remarkable by being insoluble in the usual organic | 








flowing sid gliding like laciers on the 


| than 10,000,000. cubic metres. 


pes of the mount 
“One of these masses, on the Aksai River; has a volume of no less 
The cent® of the earthquake: 
was at adepth of from 5000 to 8900 metres, and its projection 
on the surface of the earth of the most severely affected. regions 
covers a surface about twenty-three miles long and three miles 
The earthquake 
spread with greater force towards the north than to the south ; 
thus the region of the greatest destruction extends for about 
twenty-five miles northwards, and for only ten or thirteen miles” 
southwards ; bat the whole region where the earthquake was felt 
has a length of nearly 1000 miles from south-west to north-east, 
and about 600 miles from south-east to north-west. As to its 
cause, it obviously mus: be searched for in the interior movements 
of the rocks—not in volcanic agencies, - Regular. seismological 
stations in Turkistan and the Caucasus will probably be the 
immediate outcome of the work of the Committee. 







In the American Meteorological Journal for May, Mr. Bocher 
contributes an article on the labours of Dove, Redfield, and Espy, 
the greater part of whose work was included between the years 
1830 and 1860. Redfield’s first papgr on the theory. of. storms 
was published in 1831, and was due to'the fact of his having 
previously noticed, during a journey after a storm, that the trees 
were lying in opposite directions to those near his home. Espy 
supposed that the wind always blows inwards from the edge of 
the storm to a central point or line. He was a persistent 
opponent of Redfield. Dove’s work on the theory of storms 
was essentially the same as Redfield's, but he also deals with» 
the subject of winds in general. In a second article Mr. Rotch 
gives the description and history of the Sonnblick Mountain 
Observatory in Austria, and some of the preliminary results 
obtained. Mr. W. Upton contributes, on the part of the New 
England Meteorological Society, a very able paper on the- 
remarkable storm which visited the eastern portion of the United 
States from the 11th to 14th of March last, and which is known 
as the New York © blizzard.” Its peculiar characteristics were 
(1) the rapidity with which its energy was developed; (2). the 
extessive precipitation which accompanied it, principally as snow.. 
West of the 72nd meridian it was almost wholly snow, piled up 
in immense drifts, making it absolutely impossible to measure it. 
East of this meridian it was snow and rain mixed, In. a-table 
giving the ratio of unmelted aud melted snow it is shown: that 
the density varied greatly, and furnishes proof that the method 
of assuming that r'o iach of snow equals o'r inch of rain is 
exceedingly erroneous, (3) The relatively small area of its 
maximum intensity. This storm was one of the most notable 
in this century over the Atlantic, and its behaviour over the 
ocean will be the subject of a special investigation by the 
United States Hydrographic Office, 


Tue Pilot Chart of the North Atlantic Ocean for the month 
of June shows that seven pronounced cyclonic storms passed 
over portions of the North Atlantic during May, but none 
appear to have traversed the entire ocean. Ice has been reported 
in increased quantity west of the 46th meridian, and, although 
confined for the most part to the coast of Newfoundland, it has 
been met with as far south as latitude 41°, in longitude 46° W. 
There has been a marked increase of fog over the Grand Banks 
and off the American coast north of Hatteras, while the amount 
encountered east of the goth meridian has been unusually large. 
It is attributed almost entirely to the prevalence of southerly 
winds in that part of the ocean, During the past six months 51: 
vessels are known to have met with disaster in the North 
Atlantic ocean ; the general drift of the logs of the great raft 
has been about east by south, and most of them are now about 
west-south-west from the Azores. Very few, if any, have- 
drifted north of the goth parallel. On April ro, latitude 41° 590" 
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N , longitude 47° 30' W , Capt McKay, of the ss Pavona, saw 
a large waterspout fravelling north-east at about 30 miles an 
hour The gieat column of water 1eached up to a dense black, 
low-lying cloud, and was in shape like a huge houi-glass It was 
accompanied by a tenfic roaring The spout bioke, with a 
thunder and hail storm Many pieces of ice, 4 to 6 inches 
in diameter, fell on board the ship On the next day three 
distinct spouts weie seen by anothe ship, about 250 miles north 
east of the above position These spouts giadually merge | into 
one, and travelled out of sight 


FISHERMEN report that eaily on the moining of June 13 a 
waterspout was seen In the Grosses Haff, off Stettin About 11 45 
another one appeared near Danimausch A steamer was, at Lhe 
time, only 100 yards distant, and had to reveise her engines ın 
order to escape n Each lasted about a quarter of an hour 


Sir TERENCE O'BRIEN, Governor of Helgoland, in his 
report on the condition cf that colony during the past year, 
states that at his mstigation the Council of the Meteorological 
Department agreed to start a station thee, and the Secretary, 
Mr Scott, having gone over to superintend the putting up of the 
instruments, the observatosy was established m August last, and 
will, he hopes, not only be of benefit to this branch of science, 
but will enable more accuate data than weie formerly obtain- 
able from the old and imperfect instruments at their disposal to 
be forthcoming ın futwe Blue-book statistics 


IN a recording rain-gauge, recently devised by M Brassard, 
the water passes from the bottom of the receiver into a centrally- 
pivoted trough, having each arm slightly depressed in tne 
middle It fills the two divisions alternately the filled aim 
goes down, and empties itself into a lower trough, and the 
rocking thus caused 1s registered by an oidinary counter Hach 
rocking of the trough indicates one-tenth of a miJhmetie of 
water having fallen into the ieceiver The instrument ıs 
designed to eliminate the e1or usually arising from evaporation 


ADVICES from the fishing village of Kerschkaranza, in the 
Kola Penmsula, on the White Sea, state that on January 5 a 
cuious and destructive phenomenon occuried there At 4a n? 
the mhabitants were awakened by a peculiar, dull, heavy detona- 
tion like that of distant artillery Pıled up to a height of several 
hundred feet, the 1ie—1n consequence, no doubt, of the enormous 
pressure of the ocean ice without—was seen to begin moving 
from the north-west towards the shore The gigantic ice wall 
moved mrresistibly forward, and soon reached the shore and the 
village, which it completely buried, the 1ce extending a mile 
inland ‘The forward movement of the ice lasted fom hours 
No lives were lost 


On April 29, when off the Westman Islands, Iceland, the 
captain of the Danish mail-steame: Zaura threw overboard a 
letter written in Danish On May 6 the lette: was found in 
the stomach of a cod caught by a French fisherman off Reyk- 
janes, about 120 miles distant The man showed it to the 
French Consul at Reykjavik, who submitted it to the captain 
of the Zaura It was much decomposed, but still readable 


A LANCE, an axe, a sword—all of bronze—an urn, a couple 
of whetstones, and some human remains have been found in 
a mound at Ogue, on the south-west coast of Norway 


Ar the last meeting of the Asiatic Society of Japan, Dı Knott 
read a biographical note on Ino Chuke1, the great Japanese 
suveyor and cartographer The following summary is taken 
from the report of the Japan Weekly Aail —Ino was born 
in 1744, but did not begin his scientific career till he was 
fifty yems of age Up to that time he was a successful brewer 
Towards the close of the century he went to Yedo, and theire 
studied astronomy under the elder and younger Takahash1 The 
latter ıs the man who was put on his trial m 1830 for having 
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exchanged maps of Yesso and Japan with Von Siebold for some 
books , the case, however, was never coacluded, for he died in 
the meantime Inthe yea: 1800, Ino began his work of sur- 
yeying the coasts and islands of Japan, and for eighteen years 
he co itinued to labour at ıt, making m that time mnumerable 
measuiements of distance, and between 1100 and and 1200 dnect 
measurements of latitude The wonder ıs that he did so much 
with such 1ude instruments as he had, which resembled those in 
use in the West ın the sixteenth and seventeenth centuuies The 
records of his survey were compiled ın 1821, and were pub- 
lished, unde: the authouity of the Tokio University, ın book 
form in 1870 In fact, the charts he constructed have been the 
basis of all maps that have since been made About six or 
seven yeais ago, Ino wis raised by Imperial decree to the rank of 
“¢ Posthumous,” o1 Senior Fourth Class, an honom seldom held 
in his time by any but nobles, and, moreover, posthumous 
honours are veiy raiely given, Ino might be named the 
Japanese Picard, the French astronomer who made the first 
good calculation of the size of the earth The instiuments— 
an azimuth circle and a quadrant—used by Ino in his survey 
were destroyed by fie, but exact copies of them, constructed in 
1828, were exhibited at the meeting 


ACCORDING to the report of the Inspector of Schools m 
Hong Kong for the past year, the to.al number of schools subject 
to Government supervision was 94, as against 45 in 1877 and 
13 sn 1867, the numbeis of scholais for the corresponding years 
being respectively 5974, 3144, ana 700 Of the 5974 pupils 
who attended schools undei Goveinment supervision in 1887, 
4160 attended missionary schools, and 1814 the Government 
undenominauonal establishments In the colony there are five 
classes of schools (1) Chinese, where a pwely Chinese 
education 1s given , (2) Romanized Chinese, ya which a European 
education 1s given in the Chinese language, (3) Portuguese, 
where a European education ıs given in the Portuguese language 
only , (4) Anglo-Chinese schools, numbering eight, with 1160 
scholars , (5) English schools, numbering six, with 688 scholars, 
in which the chilaren aie taught in the English language only. 
lhe Government Central School presented 384 boys for the 
annual examination, and of these 375 passed—that 1s, the very 
high peicentage of 9765 At this latter school the subjects 
taught ale readmg, dictation, anthmetic, Chinese into 
English, English into Chinese, giammar, geogiaphy, map- 
drawing, composition, Luchd, algebra, mensuration, history, 
and Laun 


Messrs EYRŁ AND SPOTTISWOODE, as the Government 
publishers, have issued two new volumes of the ‘‘ Report on the 
Scientific Results of the Voyage of the Challenger” vol. xxiv 
Zovlogy (2 parts, text and plates), Report on the Crustacea 
Macrura, vol xxv Zoology, Report on the Tetractinellida 


A PAPER on '‘ Wasted Sunbeams,” by Dr G M Smith, of 
New Yoik, has just been reprintea from the Medical Record 
The author’s aim ıs to show that great advantages to health 
might be secured by a rearrangement of the upper stories of 
private dwellings ‘‘ Cannot architectural ingenuity,” he asks, 
“ coached by sanitary science, contilve some method of using 
the thousands of acres of housetops, so that roofs, now so useful 
ın affording ndooi piotection from cold, sleet, and rain, can be 
made additionally useful, at certain seasons, by affording out- 
door recreation and protection from invalidism? Cannot the 
same skill contrive new designs for the upper and most salutary 
stones of our dwell.ngs, playimg-iooms and sunning-rooms, 
especially adapted for the witer season, but so cleẹerly 
fashioned that too intense torrid beams can be excluded in 
summer ?” 


Mr J ELLARD Gor has in the press a volume entitled 
“ Planetary and Stellar Studges pipers on the Planets, Stars, 
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and Nebulæ ” 
and Diowley 


It will be published shortly by Messrs Roper 


~ 


THE Fifteenth Annual Report of the progress of the 
Geological and Natural History Survey of Minnesota, by Mr 
N H Winchell, State Geologist, has been issued This Report 
relates chiefly to the geology of the iron-bearing 10cks It seems 
that during the last two years great interest has been manifested 
with regard to the iron industry ın Northern Minnesota 


WE have teceived Part 3 of the twenty-first volume of the 
Journal and Proceedings of the Royal Society of New South 
Wales Among the contents are papers on Port Jackson silt 
beds, by F B Gipps, some New South Wales tan-substances, 
‘parts 3 and 4, by J H Maiden, Curator of the Technological 
Museum, Sydney, soils and subsoils of Sydney and sububs, 
,by J B Henson, quarantine and small-pox, by J Ashbuiton 
Thompson, on the presence of fusel-oil in beer, by W M 
Hamlet , autogiaphi instiuments used in the development of 
flying-machines, by Lawience Haigrave 


PART I of the seventh volume of the ‘‘ Encyclopzdic 
Dictionary” (Cassell and Co ) has just been issued This care- 
fully-compiled work, as we have repeatedly had occasion to note, 
contains all the words in the English language, with a full 
account of their origin, meaning, pronunciation, and use 
Great pains are taken to secure that scientific terms shall be 
properly explamed 


Messrs OLIVER AND BoypD are about to publish ‘India in 
1887, as seen by Robert Wallace, Professor of Aguicultme and 
Rural Economy ın the University of Edinburgh ’? The autho 
was fou months in India and Ceylon, and made inquuy as to 
the breeds of cattle and horses, and as to the condition of 
native agriculture,*soils, nrigation, &c, The wok contains 
290 1llustiations Prof Wallace especially wished to “lemn 
in an unmistakable manner what fruits the Cuenceste: College 
tiaining had borne ” 


WE have teceived Paits x1 and 2 of ‘The Speaking 
Pauots,” by Dr Karl Russ (Upcott Gill) Much useful 
Information 1s given as to the purchase and reception of paniots, 
the cages ın which they ought to be kept, their food, the best 
way of taming and training them, the preservation of their 
health, and as to their diseases 


AN Australian edition of Longmans’ “ School Geogiaphy,” by 
Mi George G Chisholm, has just been issued For this 
edition the sections on Australasia and the Buitish Isles have 
been entuely re-written, and modifications have been made in 
other parts of the text with the view of calling attention to 
matters of special interest in Australia and New Zealand. 


A NEW catalogue of mathematical works has been issued by 
Messrs Dulau and Co 


THE current number of the Technology Qua: te: ly opens with 
an interesting paper, by Mr James P Munroe, on the beginning 
of the Massachusetts Institute of Technology The Institute 
was legally established on Apııl 10, 1861, after more than two 
years of almost constant effort ın the face of opposition and 
discouragement 

IT has been decided that the Miss Williams Scholaiship for 
Women, of the annual value of £20, tenable for three yeais, 
shall be offered at the entrance scholaiship examination at 
University College, Cardiff, on September 18, and that it may 
be held with a College exhibition As it ıs specially intended 
to e&hcourage the higher education of women in Wales, pieference 
will be given to the children of Welsh parents 


æ A COLLECTION of American pottery for the American National 
Museum 1s about to be made by Dr David T Day of the United 
States Geological Survey Sczente says that the collection of 
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Sevies pottery piesented by the French Government 1s an ex- 
ceedingly fine one, as 1s also that of Japanese ceramics, and the 
depaitment of Indian pottery 1s not approached elsewhere ın the 
world But the Museum possesses very little modern American 
pottery 

THE additions ‘o the Zoological Society’s Gardens during 
the past week clude a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mr A B Parker, a Lager Hill- 
Mynah (Gracula intermedia) from Noith India, presented by 
Mis M von Kornatzki, two Naked-footed Owlets (Athene 
nostua) from France, piesented by Miss Pierce, a Swainson’s 
Lorikeet ( Zrzchoglossus nove hoilandi@) from Australia, presented 
by Mr H A Hankey, two Loggerhead Ducks (Tachyeres 
cinereus) from the Falkland Islands, presented by Mr Archibald 
McCall, a Duyker bok (Cephalophus meigens 9) from South 
Afiica, a Red legged Patridge (Caccadis rufa), a Barbary 
Partridge (Caccabzs peti osa), five Pigeons (Columba baili) 
fiom Teneriffe, deposited , a Bennett’s Wallaby (Halmatus us 
bennettt 2), two Long fronted Gerbilles (Gerdzllus longifrons) 
born in the Gardens , a Yellow legged Hering Gull (Zarus 
cachinnans), bred in the Gardens e 








OUR ASTRONOMICAL COLUMN 


ROTATION PERIOD Ob THE SUN FROM FACULA —The fifth 
part of vol iv of the Publications of the Astrophysical Observa- 
tory at Potsdam has iecently appeaied, and contais a déter- 
mination by Dr J Wilsing of the rotation period of the sun 

from observations of facule The previous determinations of 
the solar rotation have been based upon observations of the 
spots, où upon the relative displacement of lines in the spectra 
of the east and west limbs, for, as facula can usually only be 
seen well when near the lmt, and therefore can seldom be 
watched for more than three consecutive days, and as they 
often undeigo 1apıd changes, they did not seem well suited for 
such a discussion Their uregular and often stiaggling shapes, 
too, 1ender measuies of their positions much less~ precise than 
those of spots Notwithstanding these difficulties Dr Wuilsing’s 
inquiy seems to have met with a measuie of success. Of the 
aculz shown on the solar photographs taken at Potsdam fiom 
1884 March 14 to August 31, 144 groups were seen at three o1 
mote different epochs, at mtervals of one or more semr-rotations 

Ananging these according to their distribution ın solar latitude, 
in zones of 3° wide, Dr Wilsing finds practically the same 10ta- 
tion period for each zone from + 24° to — 33° the difference 
from the mean of the daily angula1 motion only exceeding 2’ in 
a single instance, and in many cases amounting only to 20” o1 
30’ As these differences are so small and follow no law, ıt would 
appear that, whilst, as Cannington and Spoerer have shown, the 
different spot zones have diffe.ent 1ates of rotation, the layer of 
the faculze rotates asa whole Since the facule are certamly at 
a higher level than the spots, this conclusion 1s one which will 
fail to be accepted until we have much futher and more con- 
vincing evidence than we have at present In the present dis- 
cussion ıt sometimes happens that a group of faculæ 1s considered 
as identical with an eailie: group seen two or three semi- 
rotations earlier, when the same part of the sun has been seen 
in the interval, but without showing the gioup, although the 
district has been favourably presented for displaying facule In 
such a case, and particularly 1f several semi-rotations have 
elapsed, the two gioups will be identified o1 not according to 
the 1otation period assumed , so that if a single rotation period 
for the whole sun be assumed 1a the prelimmary reductions of 
position for the sake of identification of the groups, there will be 
an inevitable tendency towards a single 1otation period in the 
final result | 

The mean daily angular veloc.ty given by the faculæ ıs 14° 16’ 
11” 3, coriesponding to asideieal period of 25d 5h 28m 12s, the 
values for the northern and southern hemisphere, taken sepa- 
rately, differmg only by 11” 5 It ıs worthy of note that this 
corresponds to the 1otation period of spots about latitude 10°, as 
given alike by Carrington and Spoerer's formule, and that the two 
zones 5° to 15° yield the greater number both of spots and faculæ 
which ate available for these mvestigations The present dis- 
cussion, with whatever reserve its conclusions are to be accepted, 
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1s, however, both interesting and important and should lead to 
further inquiries in the same dnection, when a more extended 
series of observations should be lard under contribution 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JULY 1-7 


(FOR the reckoning of time the ctyil day, commencing at 
Greenwich mean midmght, counting the hours on to 24, 

1s here employed ) 

At Greenwich on July I 

Sun rises, 3h Som , souths, 12h 3m 385s , sets, 20h I7m 
right asc on meridian, 6h 435m , decl 23° 4’ N 
Sidereal Time at Sunset, 14h 58m 

Moon (at Last Quarter July 1, 4h ) uses, oh 8m , souths, 

gm, sets, I2h 22m ught asc on meridian, 

oh 475m , decl o° 16’S 


Right asc and declination 


Planet Rises Souths Sets on meridian 
h m m h m h m P 

Mercury. 5 9 I2 51 20 33 7 315 18 16N 
Venus . 3 33 II 5I 20 9 6 312 23 41N 
Mars 13 16 18 35 23 54 13 159 8 465 
Jupiter 16 35 .. 20 59° 123% 15405 18 428 
Saturn 6 6 1355 21 44 8347 19 22N 
Vianus 12 29 I8 9 23 49 12 495 4 365 
Neptune I 32 9 18 17 4 3578 18 4gN 


* Indicates that the setting 1s that of the following moring 
Comet Sawes thal 


Right Ascension Declination 
July h h m ar) 
I o I IO 47 51N 
5 o 1 36 48 44 
July h 
3 17 Sun at greatest distance from the Earth 
Variable Stars 
Star RA Decl 
h m oo hm 

U Cephei o 524 rN July 5,22 12 m 
R Sculptors 1218 33 78S » 4 AL 
V Tauri 4456 17 21IN a 2 af 
T Cancri 8 503 2017N 5» 6, m 
R Leonis Minos 9389 35 2N PPE Ad, 
W Vuginis 13 203 2488S » 7%, 21 0 at 
ò Librae 14 550 8 48 » 6, I 36 m 
U Coronze 15 13 32 3N » 2 218 m 
R Urse Minous 16315 72 30N y To 1 
U Ophuchı 17 109 I 20N 31 3 2346m 
U Sagittarn 18 253 19 12S » 3 1 off 
B Lyræ 18 460 33 14N » 2330M 
R Lye 18 519 643 48N, 3s M 
n Aguile 19 46 8 o 43N » 2 I On 
S Sagittee 19 509 16 20N » 6 I om 
S Cygni 29 32 5740N » Ts At 
X Cygni 20390 35 11N » 6,23 Om 
T Vulpeculee 20 467 27 50N, » 2 I OAL 

9 3, 2 Om 
è Cepher 22250 57 51N » 7, 0 Om 
R Cassiopeice 23527 3046N 3 Ts M 


M sagnifies maximum , 7t mimmum 





GEOGRAPHICAL NOTES 


AT Monday’s meeting of the Royal Geographical Society, Lieu- 
tenant Wissmann was present, and was formally presented by the 
President with the gold medal which has been awarded to lim by 
the Society for his exploring work in Afiica Lieutenant Wissmann 
afterwards gave some account of his explorations in the region 
to the south of the geat Congo bend He began his African 
work eight years ago m company with the late Di Pogge, with 
whom he traversed the 1egion lying between Loanda and 
Nyangwe on the Uppei Congo The Kassai and several others 
of the great rivers that flow north to the Congo were ciossed, 
and a lage area of new country, thickly covered with an 
interesting population, opened up Di Pogge retuned to 
the west coast, whilst Lieutenant Wissmann proceeded fiom 
Nyangwe to Zanzibar He returned to Aftica a second time m 
the service of the King of the Belgians, and ın company with 


Dr Wolf, Lieutenant von Francois, and otheis, made his way 
again from Loanda into the interior Durmg the period between 
1884 and 1887, Lieutenant Wissmann explored the Great Kassar, 
and did much to unravel the complicated system ofriveis, of which 
it ts the centre Moreover, his observations on the people, as weil 
as the fauna and flora, render his work of great scientific value 
He again ciossed to Nyangwe, and, py Lakes Tanganyika and 
Nyassa, 1eached the east coast at the mouth ofthe Zambesi He 
ieturned to Ewope in the autumn of last year, with his health 
shattered, and was compelled to go to Madeira to recinit Now 
Lieutenant Wissmann returns to Germany, and will no doubt 
there work out the results of his eight years’ work m Africa. 
Alieady one volume Fas been published, dealing with the 
exploration of the Kassai-Sankun1 


CAPTAIN W J L WHARTON, the Hydiogiaphei, also read a 
paper at Monday’s meeting of the Royal Geographical Society 
He described the results of a very complete examination which 
has recen'ly been made of Christmas Island, in the Indian 
Ocean, some 200 mules south of the westein end of Java The 
island 1s a peculia one, and extremely ditficult to explore It 
consists apparently of hgh cliffs of coral, covered with the 
densest vegetation After describing the results of examination 
by Captain Aldrich and otkers, Captain Wharton concluded by 
giving a summary of the conclusions to be drawn We have, 
he said, a high island, on the surface of which, wherever ex- 
amined, we find limestone, beating m most places the appearance 
of coral origin, thougi m some specimens the shells of the 
Fo.amuinifera abound, and ın none of them have direct evidences 
of coral structure been detected It must be remembered, how- 
evei, that coral limestone becomes so altered by the deposition 
of lime by infiltration, that a large surface of it may be 
searched before a piece retaining its voralline structure 1s found, 
and that the specimens sent home are very small From the 
description of Captain Aldrich, who ıs well acquainted with 
coral formations, ıt may be taken for granted that the majority 
of this rock is of coal ongm The iock formmg the 
summit is of this structuieless character In two spots, and 
at the bottom of a hole in the summit of the ndge, we have 
volcanic rock The island is very steep on all sides, gieat 
depths being found close to the chffs, while o% all sides, at a 
short distance, soundings over three miles in depth were 
obtained It appears, then, most probable that Christmas 
Island 1s founded on a volcanic mound which rose fiom the 
bottom to a certain distance fiom the surface of tne sea, that 
Foraminifera shells dymg on the surface were rained upon it in 
sufficient numbei to form a stiatum, since solidified into lime- 
stone rock , that as the mound nemed the surface, corals built 
upon tt, and it 1s possible fiom the sketch of the island, and 
from Captain Aldiich’s descript.on of the slope of the ridge 
imwaids, that it fust assumed an atoll form This, howevet, 1s 
a mere inference from pzobabilities The island was neat 
gradually upheaved, tke coral growing outwaids on the gentle 
slope until a period of immobility ensued long enough to permit 
the waves to erode the upper cliff Anothe: shoit period of 
upheaval, and one of stationaiy chaiacter ensued, when the 
second cliff was woin away A third interval of upheaval, 
piobably longe: than the otheis, and then a second stand, when 
the lowest and highest inlard cliff was formed Finally, another 
lift was given, and the stationary period now in existence com- 
pleted the process The volcanic stones found in various places 
on the highe: pats of the island point to a thinning of the 
limestone coveiing in those places Denudation has worn away 
the limestone, and the volcanic core 1s consequently exposed Man 
has neve lived on Christmas Island, nor would it be a pleasant 
residence, as, apart from “he fact that there 1s no water—the 
ain sinking into the limestone 10c’;—the eatieme discomfort of 
locomotion, and the absence of any harbou: whence the produce 
that might possibly be raised could be conventently shipped, will 
deter any settleis fiom seehing a home there until othe: more 
favourable spots me occupied There 1s no other instance with 
which Captain Whaitoa is acquainted of an island of this height 
1etaming its coral covering so intact Coral reefs have been 
found at heights of 1000 feet in Cuba, in the Fy Islands, and 
other places , but im alı cases they are mere fragments, and the 
mtervening spaces sho'r no signs of coral Fwithe: and cl®ser 
investigation may record more dnect evidence of its structure, 
and of the successive steps which have resulted ın its pie ent 
condition , but the Hydrozrapher thought ou present knowledg@ 
of Christmas Island was sufficient to make this shoit notice 
interesting to the Society  ® 
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DIFFRACTION OF SOUND! 


THE interest of the subject which I propose to bring before 
you this evening turns principally upon the connection or 
analogy between light and sound It has been known foi a 
very long time that sound ıs a vibration, and eveiyone here 
knows that light ıs a vibration also The last piece of know- 
ledge, however, was not arrived at so easily as the first , and 
one of the difficulties which retarded the acceptance of the view 
that light 1s a vibration was that in some respects the analogy 
between light and sound seemed to be less perfect than ıt should 
be At the present time many of the students at our schools 
and univeisities can tell glibly all about ıt , yet this difficulty 1s 
one not to be despised, for ıt exercised a determing influence 
over the great mind of Newton Newton, it would seem, 
definitely rejected the wave-theory of ght on the ground that 
accoiding to such a theory light would turn round the corners of 
obstacles, and so abolish shadows, ın the way that scand 1s 
generally supposed todo The fact that this difficulty seemed 
to Newton to be insuperable 1s, from the point of view of the 
advancement of science, very encouraging The difficulty which 
stopped Newton two centuries ago 1s no difficulty now It 1s 
well known that the question depends upon the relative wave- 
lengths ın the two cases Light-shadows are sharp under 
ordinary circumstances, because the wave length of light 1s so 
small, sound-shadows are usually of a diffused character, because 
the wave-length of sound 1s so great The gap between tke two 
1s enormous I need hardly remind you that the wave-length of 
C in the middle of the musical scale 1s about 4 feet The 
wave-length of the light with which we are usually concerned, 
the light towards the middle of tke spectrum, 1s about the forty- 
thousandth of an inch The result is that an obstacle which 1s 
ımmensely large for hght may be very small for sound, and will 
therefore behave ın a different manne 
That light-shadows are sharp 1s a familiar fact, but as I can 
prove ıt ina moment I will doso We have here light from the 
electiic arc thrown on the screen , and if I hold up my hand 
thus we have a sharp shadow at any moderate distance, which 
shadow can be made sharper still by diminishing the source of 
light Sound-shadows, as I have said, are not often sharp , but 
I beleve that they are sharper than ıs usually supposed, the 
1eason being that when we pass into a sound-shadow—when, for 
example, we pass into the shade of a large obstacle, such as a 
building—it requires some little time to effect the transition, 
and the consequence ıs that we cannot make a very ready 
comparison between the intensity of the sound before we enter 
and its dimmution afterwards When the compauison 1s made 
under more favourable conditions, the result 1s often better than 
would have been expected It ıs, of course, impossible to 
perform experiments with such obstacles before an audience, and 
the shadows which I propose to show you to-night ale on a 
much smaller scale I shall take advantage of the sensitiveness 
of a flame such as Professor Tyndall has often used here—a 
flame sensitive to the waves produced by notes so exceedingly 
high as to be inaudible to the human ear In fact, all the 
sounds with which I shall deal to-night will be iaudible -o the 
audience I hope that no quibble: will object that they are 
therefore not sounds they are ın every iespect analogous 
to the vibrations wlach produce the orcimary sensations of 
hearing 
I will now start the sensitive flame We must adjust it to a 
1easonable degree of sensitiveness I need scarcely explam the 
mechanism of these flames, which you know are fed from a 
special gas-holder supplying gas at a high pressure When the 
pressure 1s too high, the flame flares on its own account (as this 
one 1s doing now), independently of external sound ‘When 
the piessure ıs somewhat diminished, but not too much so— 
when the flame ‘‘stands on the brink of the prec.pice” were, I 
think, Tyndall’s words—the sound pushes it over, and causes it 
to flare , whereas, in the absence of such sound, ıt would 1emain 
erect and unaffected Now, I believe, the flame is flaring under 
the action of a very high note that I am pioducing here That 
can be tested in a moment by stopping the sound, and seeing 
whether the flame recoveis or not It recovers now What I 
wan? to show you, however, 1s that the sound-shadows may be 
very sharp I will put my hand between the flame and the 
source of sound, and you will see the difference The flame ıs 
®t piesent flaring , 1f I put my hand here, the flame iecovers 
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When the adjustment 1s correct, my hand 1s a sufficient obstacle 
to throw a most conspicuous shadow THe flame 1s now in the 
shadow of my hand, and ıt recovers its steadiness I move my 
hand up, the sound comes to the flame again, and it flares 
When the conditions are at their best, a very small obstacle 1s 
sufficient to make the entire difference, and a sound-shadow may 
be thrown across seveial feet from an obstacle as small as the 
hand The reason of the divergence from ordinary experience 
here met with 1s, that while the hand 1s a fairly large obstacle 
In comparison with the wave-length of the sound I am here 
using, 1t would not be a sufficiently large obstacle in comparison 
with the wave-lengths with which we have to do in ordinary 
life and in music 

Everything then turns upon the question of the wave-length 
The wave-length of the sound that I am using now 1s about half 
aninch That ıs its complete length, and ıt corresponds to a 
note that would be very high indeed on the musical scale The 
wave-length of middle C being four feet, the C one octave above 
that 1s two feet , two octaves above, one foot , three octaves above, 
six inches , four octaves, three inches, five octaves, one and a 
half inch , six octaves, three quarters of an inch, between that 
and the next octave, that is to say, between six and seven octaves 
above middle C, 1s the pitch of the note that I was just now 
using There ts no difficulty in deterppining what the wave-length 
1s The method depends upon the properties of what are known 
as stationary sonorous waves as opposed to progressive waves 
If a train of progressive waves are caused to impinge upon a 
reflecting wall, there will be sent back o1 reflected ın the reverse 
direction a second set of waves, and the co-operation of these 
two sets of waves produces one set or system of stationary waves , 
the distinction being that, whereas in the one set the places of 
gieatest condensation are continually changing and passing 
through every point, ın the stationary waves there are definite 
points for the places cf greatest condensation (nodes), and others 
distinct and definite (loops) for the places of greatest motion 
The places of greatest variation of density are the places of no 
motion the places of greatest motion are places of no variation 
of density By the operation of a reflector, such as this board, 
we obtain a system of stationary waves, in which the nodes and 
loops occupy given positions relatively to the board 

You wall observe that as I hold the board at different distances 
behind, the flame rises and falls—I can hardly hold it still enough 
In one position the flame nses, further off it falls again, and as 

move the boaid back the flame passes continually from the 
position of the node—the place of no motion—to the loop or 
place of greatest mouon and no variation of pressure AsI move 
back, the aspect of the flame changes , and all these changes are 
due to the reflection of the sound-waves by the reflector which I 
am holding The flame alternately ducks and mises, 1ts behaviour 
depending npon the different action of the nodes and loops The 
nodes occur at distances from the reflecting wall, which are even 
multiples of the quarter of a wave-length , the loops are, on the 
othe: hand, at distances from the reflector which are odd 
multiples, bisecting tl.erefore the positions between the loops I 
will now show you that a very slight body 1s capable of acting as 
a reflector This 1s a screen of tissue-paper, and the effect will 
be apparent when ıt ıs held behind the flame and the distances 
are caused to vary The flame goes up and down, showing that 
a considerable proportion of the sonorous intensity incident upon 
the paper screen ıs reflected back upon the flame , otherwise the 
exact position of the 1eflector would be of no moment I have 
here, howevei, a different sort of reflector This 1s a glass plate 
—I use glass so that those behind may see through 1t—and it 
will slide upon a stand here arranged fo. it When put im this 
position the flame ıs very little affected the place 1s what I call 
a node—a place where there is great pressure variation, but no 
vibratory ve ocity If I move the glass back, the flame becomes 
vigorously excited that position isaloop Move it back stull 
more, and the flame Lecomes faitly quiet , but you see that as the 
plate travels gyadually along, the flame goes through these evolu- 
tions as ıt occupies in succession the position of a node or the 
position of a loop ‘The interest of this experiment for our 
present purpose depends upon this.that the distances through 
which the glass plate, acting as a reflector, must be successively 
moved ın orde: to pass the flame from a loop to the next loop, or 
fiom a node to the consecutive node, ısın each case half the 
wave-length , so that by measuzing the space through which the 
pla.e 1s thus withdrawn one has at once a measuement of the 
wave-length and consequently of the pitch of the sound, though 
one cannot hear it 
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‘Lhe question of whether the flame ıs excited at the nodes o1 
at the loops—whether at the places where the piessuie varies 
most, or at those where there 1s no variation of pressure, but 
considerable motion of a—is one of considerable mterest fiom 
the pomt of view of the theory of these flames The experiment 
could be made well enough with such a somce of sound as I am 
now using , but it 1s made rather better by using sounds of a 
lower pitch, and therefore of greater wave-length, the discrimina- 
tion bemg then more easy Heire ıs a table of the distances 
which the screen must be from the flame ın order to give the 
maximum and the minimum effect, the minimum bemg practically 
nothing at all 


Table of Maxima and Minima 


Maa Min 
II 

30 
45 

59 
75 

89 
103 

117 
1390 

147 
159 


The distance between successive maxima or successive minima 
1s very neaily 3 cm., and this 1s accordingly half the length of the 
wave 

But there is a further question behind Is it at the loops or 
1s tt at the nodes that the flame 1s most excited ? The table shows 
what the answer must be, because the nodes occur at distances 
fiom the screen which are even multiples, and the loops at 
distances which are odd multiples, and the numbers in the 
table can be explained ın only one way—that the flame 1s excited 
at the loops corresponding to the odd multiples, and remains 
quiescent at the nodes corresponding to the even multiples 
Thrs iesult ıs especially remarkable, because the ea, when 
substituted for the flame, behaves in the exactly opposite manner, 
being excited at the nodes and not at the loops The experi- 
ment may be tried with the aid of a tube, one end of which 19 
placed ın the ear, while the other 1s held close to the burner It 
1s then found that the ear 1s excited the most when the flame 1s 
excited least, and vce versé The result of the expeiimdéht 
shows, moreover, that the manner in which the flame 1s dis- 
integiated under the action of sound ıs not, as might be expected, 
symmetrical in regard to the axis of the flame If ıt were 
symmetuical, ıt would be most affected by the symmetuical 
cause—namely, the variation of pressure The fact being that ıt 
1s most excited at the loop, where there 1s the greatest vibratory 
velocity, shows that the method of disintegration ıs unsym- 
metrical, the velocity being a directed quantity In that respect 
the theory of these flames is different from the theory of the 
water-jets investigated by Savart, which resolve themselves into 
detached diops under the influence of sonorous vibiation The 
analogy fails at this pomt, and it has been pressed too far by 
some expeiimenters on the subject Another simple proof of 
the correctness of the result of our experiment ıs that ıt makes 
all the difference which way the burner ıs turned in respect of 
the direction in which the sound-waves are 1npinging upon ıt 
If the phenomenon were symmetrical, ıt would mahe no 
difference if the fame were turned round upon its vertical axis 
But we find that it does make a difference This 1s the way ın 
which I was using the flame, and you see that it 1s flaring 
strongly If I now turn the burner round through a right angle, 
the flame stops flaing I have done nothing more than turn the 
burne: 1ound and the flame with it, showing that the sound- 
waves may impinge in one direction with great effect, and in 
anothe dnection with no effect The sensitiveness occurs again 
when the burner is turned through another right angle, after 
three 1ight angles there is anothe: place of no efféct , and after 
a complete ievolution of the flame the o1iginal sensitiveness 
recuis So that if the flame were stationary, and the sound- 
waves, came, say, from the north or south, the phenomena 
would be exhibited , but if they care from the east or west, the 
flame would make no response 

This 1s of convenience in experimenting, because, by turning 
the buiner 1ound, I make the flame almost insensitive to a 
sound, and I am now free to show the effect of any sound that 
may be biought to it ın the perpendicular direction IJ am going 


to use a very small 1eflector—a small piece of looking glass 
Wood would do as weil , but looking-glass facilitates the adjust- 

| ment, because my assistant, by seeing the reflection, will be 
able to tell me when I am holding itin the best position Now, 

| the sound is being reflected fiom the bit of glass, and 1s causing 
the flame to flare, thoagh the same sound, travelling a shorter 
distance and impinging 1n another direction, 1s incompetent to 
produce the result (Fiz 1) 

I am now going to move the reflector to and fro along the 
lne perpendicular ‘o that joing the source and the burner, all 
the while maintaining the adjustment, so that from the position 
of the source of sound the image of the flame ıs seen in the 
centre of the mirror Seen from the source, it 1s still as central 
as before, but it has lost its effect, and as I move it to and fio I 
produce cycles of effect and no effect Whats the cause of 
this? The question depends upon something different from what 
I have been speaking of hitheito, and the explanation 1s, that 
we are here dealing with a diffiaction phenomenon The mirror 
1s a small one, and the sound-waves wh'ch ıt 1eflects are not big 
enough to act ın the normal manne: We are really dealing 
with the same sort of phenomena as arise in optics when we use 
small pm-holes for the entrance of our light _ It 1s not very easy 
to make the experiment ın the present form quite simple, 
because the mirror would have to be withdrawn, all the while 
maintaining a somewhat complicated adjustment In order to 
rarse the question of arffiaction 1n its simplest shape, we must 
have a direct course for the sound between its origin and the 
place of obseivation, and interpose ın the path a screen perforated 
with such holes as we desire to tiy 

The screen I propose to use 18 of glass It is a practically 
perfect obstacle for such sounds as we are dealing with , but it 
1s perforated here with a hole (20 cm diameter), rendered more 
evident to those at a distance by means of a circle of paper 
pasted round it The edge of the hole conesponds to the inner 
circumference of the paper We shall thus be able to try the 
effect of different-sized apertures, all the othe: circumstances re- 
maining unchanged ‘The experiment 1s wather a difficult one 
before an audience, because everything turns on getting the 
exact adjustment of distances relatively to the wave length At 
present the sound ıs passing through this compaiatively large 
hole in the glas» screcn, and 1s producing, as you see, scarcely 
any effect upon the flame situated opposite to its centre But if 
(Fig 2) I diminish the size of the hole by holding this circle of 
zinc (perforated with a hole 14 cm in diameter) 1n front of 1t, 
it 1s seen that, although the hole 1s smaller, we get a far greater 
effect That is a funaamental phenomenon im diffraction Now 
I reopen the lager hole, and the flame becomes quiet So that 
it ts evident that in t us case the sound produces a greater effect 
in passing through a small hole than ın passing thiough a larger 
one The experiment may be made in another way, by ob- 
structing the central in place of the marginal part of the aper- 
ture in the glass When I hold this unperforated disk of zinc 
(14 cm mm diameter) centrically in fiont, we get a gi eater effect 
than when the sound ıs allowed to pass through both parts 
of the apertme The flame is now flaung vigorously under 
the action of the sonorous waves passing the marginal part 
of the aperture, whereas ıt will scarcely flare at all under the 
action of waves passing thioagh botn the marginal and the 
central hole 

This ıs a point which I should like to dwell upon a little, 
for ıt lies at the root of the whole matter ‘Lhe principle upon 
which it depends .s one that was first formulated by Huygens, 
one of the leading names ın the development of the undulatory 
theory of light In this diagram (Fig 3) 1» 1epresented in 
section the different pmts of the obstacle C repre-ents the 
source of sound, B represents the flame, and A PQ 1s the screen 
If we choose a pomm’, P, on this screen, so that the whole dis- 
stance from B to Cc, reckoned thiough P, viz BPC, exceeds the 
shortest distance B A C by exactly half the wave-length of the 
sound, then the cuculai area, whose radius ıs AP, 1s the fist 
zone We take next another point, Q, so that the whole dis- 
tance BQC exceeds the previous one by half a wave-length 
Thus we get the second zonz represented byPQ In like manner, 
by taking different points in succession such that the lag dis- 
tance taken exceeds the previous one every time by half a 

| wave-length, we may map out the whole of the obstructing 
| screen into a series of zones called Huygens’ zones Ihave hae 
a material embod ment of that notion, in which the zones are 
| actually cut out of a piece af zinc It is easy to prove that the 
effects of the paits of the wave traversing the alteinate zones are 
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opposed , that whatever may be the effect of the first zone AP, 
the exact opposite will be the effect of PQ, and soon Thus, if 
AP and PQ are both allowed to operate, while all beyond Q 1s 
cut off, the waves will neutialize one anothei, and the effect 
will be immensely less than if AP 01 PQ operated alone And 
that ıs what we saw just now When I used the inne: aperture 
only, a comparatively loud sound acted upon the flame When 
I added to that nner aperture the additional apertue P Q, the 
sound disappeared, showing that the effect of the latter was 
equal and opposite to that of A P, and that the two neutralized 
each other 

[IFAC =a, AB=6,AR= x, wave length = A, the value of 
x for the exteinal 1adıus of the zth zone 1s 
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With the apertwes used above, x? = 49 for # = 1, £? = 100 
for 2 = 2, so that 


Aa = 100, 


the measurements being in centimetres 
able distances, when a 1s known 
a = 83] 

Closely connected with this there ıs another very inteiesting 
experment, which can easily be tried, and which has also an im- 
portant optical analogy I mean the expeiiment of the shadow 
thrown by a cuculaı disk If a very small source of hight be 
taken—such a source as would be pioduced by perforating a 
thin plate in the shutter of the window of a daik100m with a pin, 
and causing the 1ays of the sun to ente: horizontally—and if we 
mterpose m the path of the light a small circular obstacle, and 
then obseive the shadow thrown ın the rear of that obstacle, a 
very remaikable peculiarity manifests itself Itis found that in the 
centre of the shadow of zhe obstacle, where the daikness might 
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be expected to be greatest, thee is, on the contiary, no darkness 
at all, but a bright spot, a spot as brght as if no obstacle 
intervened in the course of the light The history of this subject 
1s curious The fact was first observed by Dehsle in the eaily 
part of the eighteenth century, but the observation fell into 
oblivion When Fresnel began his important investigations, his 
memcir on diffiaction was communicated to the French Academy, 
and was reported on by the great mathematician Poisson 
Poisson was not favourably impressed by Fresnel’s theouetical 
views Like most mathematicians of the day, he did not take 
kindly to the wave theory, and in his ieport on Fresnel’s 
memoir, he made the objection that if the method were appled, 
as Fresnel had not then done, to investigate what should happen 
im, the shadow of a circular obstacle, ıt bought out this para- 
doxical result, that ın the centre there would be a bight pomt 
This was regaided as a reductio ad absurdum of the theory All 
the time, as I have mentioned, the record of Delisle’s observa- 


tions wasin existence The 1emarks of Poisson were brought to 
the notice of Fiesnel, the experiment was tued, and the bright 
point was rediscovered, to the gratification of Fiesnel and the 
confirmation of his theoetical views I don’t propose to attempt 
the optical expe1iment now, but ıt can easily be tred in one’s 
own laboratory A long room or passage must be darkened a 
fourpenny bit may be used as the obstacle, strung up by thee 
hans attached by sealing wax When the shadow of the obstacle 
1s received on a piece of ground glass, and exammed from behind 
with a magnifying lens, the bight spot will be seen without 
much difficul:y But what I propose to show you 1s the corre- 
sponding phenomenon im the case of sound Fresnel’s reasoning 
1s applicable, word for word, to the phenomena we aie consider- 
ing just as much as to that which he, o1 rather Poisson, had in 
view The disk (Fig 41, which I shall hang up now between 
the source of sound end the flame, 1s of glass It is about 15 
inches in diameter I Lelieve the flame ıs flaring now from beg 
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in the bright spot If I make a small motion of the disk, I shall 
move the bright spot and the effect will disappear I am push- 
ing the disk away now, and the flaring has stopped The flame 
is still ın the shadow of the disk, but not at the centre I bring 
the disk back again, and when the flame comes into the centre 
1t flares again vigorously That ıs the phenomenon which was 
discovered by Delisle and confirmed by Arago and Fiesnel, but 
mathematically ıt was suggested by Poisson 
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Fig 4 
F Poisson’s calculation related only to the very central point in 
the axis of the disk More recently the theory of this experi- 
ment has been very thoroughly examıned by a German mathe- 
matician, Lommel , and I have exhibited here one of the curves 
given by him embodying the iesults of his calculations on the 
subject (Fig 5) 

The abscıssæ, measured honzontally, represent distances 
drawn outwards from the centre of the shadow 0, the ordinates 
measure the intensity of the light at the various points The 
maximum intensity O A ıs at the centre A httle way outwards, 
at B, the intensity falls almost, but not quite, to zero At c there 
1s a 1evival of intensity, indicating a bright ring , and further out 
theie 1s a succession of suboidmate fluctuations The curve on 
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the other side of o A would of course be similar ‘bhis curve cor- 
1esponds to the distances and proportions indicated ais the 
distance between the source of sound and the disk , 41s the dis- 
tance between the disk and the flame, the place wheie the 
intensity 1s observed The numbers given are taken from the 
notes of an experiment which went well If we can get our 
flame to the right point of sensitiveness, we may succeed in 
bringing into view not only the central spot, but the revived 
sound which occurs afte. you have got away from the central 
point and have passed through the ring of silence There 1s the 





loud central point If IT push the disk a little, we enter the ring 
of silence, B ,? a little futher, and the flame flares again, being 
now at C 

Although we have thus imitated the optical experiment, I 
must not leave you under the idea that we are working under the 
same conditions that prevail in optics You see the diameter of 
my disk ıs 15 inches, and the length of my sound-wave ıs about 
half aninch My disk 1s therefore about thirty wave-lengths in 
diameter, whereas the diameter of a disk representing thirty 
wave lengths of light would be only about pgp mch Still, the 
conditions are sufficiently alike to get corresponding effects, 
and to obtain this bright point in the centre of the shadow 
conspicuously developed 

I will now make an experiment illustrating still further the 
principle of Huygens’ zones, which I have already oughly 
sketched I indicated that the effect of contiguous zones was 
equal and opposite, so that the effect of each of the odd zones 
1s one thing, and of the even zones the opposite thng If we 
can succeed ın so pieparing a scieen as to fit the system of zones, 
allowing the one set to pass, and at the same time intercepting 
the othe: set, then we shall get a great effect at the central 
point, because we shall have removed those parts which, if they 
remained, would have neutralized the remaining parts Such a 
system has been cut out of zinc, and 1s now hanging before you 
When the adjustments aie coriect, there will be produced, under 
the action of that circular grating, an effect much gieater than 
would result if the sound-waves were allowed to pass on without 
any obstruction The only point difficult of explanation 1s as to 
what happens when the system of zones 1s complete, and extends 
to infinity, vız when there 1s no obstruction at all In that case 
1t may be proved that the aggiegate effect of all the zones 1s, in 
ordinary cases, half the effect that would be produced by any one 
zone alone, whereas 1f we succeed in stopping out a number of the 
alternate zones, we may eapect a large multiple of the effect of 
one zone The grating ıs now ın the 11ght position, and you see 
the flame flaring sticngly, unde: the action of the sound-waves 
transmitted thiough these alternate zones, the action of the other 
zones being stopped by the interposition ef the zinc But the 
interest of the experiment 1s puncipally in this, that the flame 1s 
flarmg more than 1t would do if the grating were 1emoved alto- 
gether There 1s now, without the gratmg, a very trivial 
flaring ,? but when the grating 1s in position again—though a 
great part of the sound is thereby stopped out—the effect 1s far 
more powerful than when no obstruction mtervened The 
grating acts, ın fact, the part of a lens It concentrates the 
sound upon the flame, and so produces the intense magnification 
of effect which we have seen 

[The exterior 1adius of the zth zone being x, we have, fiom 
the formula given above— 


I I nA 

ato a? 

so that 1f a and å be the distances of the source and image fiom 
the grating, the relation 1equired to maintain the focus 1s, as 


usual, 


In the actual grating, eight zones (the first, third, 
fifth, &c) are occupied by metal The radius 
of the first zone, or cential circle, 1s 3 inches, 
so that x*/2=9 The focal length is neces- 
sarily a function of àA In the present case A = 4 
ich nearly, and therefore f= 18 mches If @ and 6 are the 
same, each must be made equal to 36 inches ] 
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Revue d’Anthrofologie, troisième série, tome 1u ,ø 1888 
(Paris) —Stratigrapkic palæontology ın relation to man, by M 
Marcellin Boule Rejecting as unauthenticated all evidence of 
human existence in the Teitiary age, the author consideis he 

1 With the data given above the diameter of the silent ring 1s two thirds of 


an inch e 
2 Under the best conditions the flame 1s absolutely unaffected 
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grounds on which we may assume that the so-called Saint 
Acheul flit instiuments, found in alluvial beds of undoudted 
Quaternary ongin, supply the most ancient testimony of man’s 
presence on the surface of the earth While attaching gieat 
moportance to the careful elucidation of the chronological order 
ım which the oldest traces of man appear relatively to the 
different series of the Quaternary formations, he pomts out the 
imminent risk of losing the few opportunities which still remain 
of studying this connection between the objects found and the 
nature and order of sequence of the beds in which they were 
deposited, owing to the most interesting finds having long been 
made to swell the collections of our Museums without reference 
to their value as exponents of the problems of ou primutive 
history M Marcellin Boule considers that palæologists have 
erred in assuming that all beds contaming the same fossil 
remains must necessavily belong to the same epoch, and that 
sufficient importance has not been attached to the fact that the 
same deposit often contains a mixture of animal forms belonging 
both to so-called northern and southern types In explanation 
of these and many other anomalous phenomena, he thinks 
we may derive important help from a careful consideration of 
the intermittence and recurrence of glacial action In regard to 
this pomt he recognizes the great value of the labours of 
British and American as well as Scandmavian and German 
geologists when compared with those of the majority of their 
French cozfièes, and, following the lead of our own palzeonto- 
logists, he refuses to believe that any traces of human existence 
can be referred to pre-glacial ages, although some may perhaps 
be assigned to inter-glacial periods , while he considers that in 
certain northern lands, as Denmark and Southern Sweden, where 
there ıs a complete absence of Palzohthic objects, their ron- 
appearance may be explained by the 1ce-covering not having 
been entirely removed in these regions till the dawn of the age 
of polished stone —The tibia in the Neanderthal race, by Piof 
Julien Fraipont As a further exposition of the views which the 
author, ın concert with M Lohest, had expressed in regard to 
the effect on the mamtenance of the vertical position of the 
obliquity and curvatyre of the femur in the “men of Spy,” he 
now attempts to show, from the observations of others, and his 
own anatomical experiments, that in this inclination of the head 
of the femur we have a characteristic common to the anthropoids 
An ingeniously devised series of determinations of the vauations 
of the axis of the head of the tibia ın recent man, the men of 
Spy, the gorila, and other anthropoids, shows the gradual 
straightening of the axis as we ascend fiom the latte: to existing 
man, m whom there 1s a well-maiked tendency to the fusion of 
the axis of the head of the tibia with that of the body Fiom 
a careful comparison of the gradual anatomical changes pie- 
sented ın man since his earliest representative appeared in the 
Quaternary age, M Fraipont believes we aie justified in assum.ng 
that the human race has progressively acquired a more and more 
vertical posture —On the population of the ancient Pagus-Cap- 
Sizun, ‘‘ Cape du Raz,” by MM Le Carguet and P Topinaid, In 
considering the map of France from an ethnographic point of 
view, French anthropologists are generally agreed in regarding as 
specially Celtic the 1egion which ricludes Brittany, Auvergne, and 
the entire mass of mountains extending through Central France 
and Savoy ‘The population of the eastern portion of this region 
1s more brachycephalic than that of the western, which has been 
largely affected by admixture with the blonde, tall, dolicho- 
cephalic races whose presence 1s tiaceable everywhere in Europe, 
although more definitely the further north we go This admixtme 
of types ıs most strongly maiked in Brittany, where Fiench 1s 
the spoken tongue ın Haute-Bietagne, and Breton (apparently 
a dialect derived from an ancient Kymue language) the pre- 
dominant tongue in Basse-Bretagne Among the many interesting 
localities of the latter 1egion, special attention 1s due to Pointe 
du Raz, which, from the nature of its rocky boundaries on the 
land side, and its position further west than any other m France, 
has been virtually cut off from communication with the rest of 
the country, in consequence of which its population presents 
relatively fewer maths of mixed orgm M Topinard supplies 
an interesting report on the geological. historical, and ethnological 
characteristics of the Cape du Raz district, and thus enhances 
the value of the series of observations regarding the population 
of this far west of France which have been supplied by M Le 
Carguet, and may be generally summarized as leading to the 

erence that the ‘‘ Capiste” race is essentially Breton m 1egard 
to the predommance of blue eyes with dark haw, and their 
generally low statue, these chaiacteyistics bemg associated w th 
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a disposition in which comage and energy are blended with 
stiongly marked avarice and a love of greed , while ın other 
respects they show evidence of a stiongly-marked Celtic type — 
Heredity in political economy, by M de Lapouge In this 
sequel to his former articles on “‘ Inequality among Men,” the 
autnor urges that it 1s the duty of the State to use all means at 
its disposal to eliminate the degenerate, and multiply the favoured 
elements of which the community 1s composed As an ultra- 
pessimist in regard to the advance of mfenor races through 
civilization, he points to the small effect which thousands of 
years have effected in the natives of the Black Continent 1o 
him, equality and fraternity are’ mere delusive terms, based on 
an insufficient estimate of the force of the immutable laws of 
Nature, from amongst which we cannot exclude natural selection 
and survival of the fittest As the avowed opponent of the 
doctrine of the amalgamation of types, and the pioduction 
of permanent hybrids, he proclaims ıt as his opinion that, 1f the 
higher races are not to be exterminated by the lower, they must 
ally themselves solely with their own dolichocephalic, blonde, 
Aryan kindred In treating of the question of selection he 
passes in review the beaiing that religious opimions have had 
among different races in determining various degrees of con- 
sanguinity which were to be recognized as nattral barnieis 
against intermarriage among relatives Considered generally, 
M de Lapoage’s article is a prote® against futile attempts smn 
the assumed name of philanthophy to 1aise inferior types at the 
expense of tnose whom history from its earliest dawn has shown 
us to have been the leaders and pioneers m every path of human 
progress —In a note on the recurrence among the Provengals 
of the present day of the myth of Ibicus, M le Dr Bérenget - 
Férand draws attention to the numerous characteristics deriyed 
from Hellenic antiquity which are still to be met with on the site 
of ancient Greek settlements The modern tale of the detection 
of a murder through a reference by the murderers themselves to 
‘the birds which had been near the spot where the deed was 
done, 1s current both at Toulon and La Grasse Both versions 
agree closely with the Greek original as to the couse of the 
events, although the myth had been accepted as a true account 
of a contemporaneous occurence in the latter place many years 
before it rece.sed 1ts modern names of persons and places from 
the Toulonars —In a note on the history of anthropology 1 
1788, M Topinard has collected together various interesting 
details as to the precise meaning attached at that and earher 
periods of the last century to the terms anthropology and 
efirology A doubt exists, however, as to the latter term, 
which is generally believed to have originated ın tts present 
sense with W Edwards, when in 1839 he founded his so-called 
Ethnological Society Dr Topimard derves many curious facts 
from the manuscript work of Chavannes, Professor of Theology at 
Lausanne, whose speculative views as given in his writings he 
believes to have largely mfuenced the Encyclopedists no less 
than the author of “ Emile "—Report by Dr P ‘lopmard on the 
Neolithic sku:l, found at Feigneux (Oise) m 1887, which presents 


undoubted traces of having been trepanned both dunng life and 
after death 
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Royal Society, May 31 —‘ Colour Photometry Pat II 
The Measurement of Reflected Colours ” By Captan W 
NE Abney, R E, F RS, and Major-General Festing, R E , 

In a previous paper we showed how the Iuminosity of 
different spectrum colours might be measured, and ın the present 
paper we give a method of measurmg the light of the spectrum 
reflected from coloured bodies such as pigments in terms of the 
light of the spectrum reflected from a white surface I'o effect 
this the first named of us devised a modification of our previous 
apparatus early in contact with the collimating Jens was 
placed a double image prism of Iceland spar, by which means 
two spectra were thrown on the focussing screen of the camera 
(which was arranged as described in the Bakerian lecture for 
1886), each formed of the light which enters the slt The hght 
was thus identical in both spectra The two spectra were sepat- 
ated by about § of an inch when the adjustments were complete 
A slit cut m a card was passed through this spectrum to isolate 
any particular portion which might be required The rays 
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coming fiom the uppermost spectium were reflected by means of 
a’small right-angled prism n a dnection nearly at right angles 
to the original direction onto another right-angled prism Both 
plisms were attached to the card fiom this last prism the rays 
fell on alens, and formed on a white screen an image ofthe face 
of the spectroscope prism in monochomatic ight The ray of 
the same wave length as that 1eflected fiom the upper spectrum 
passed through the lower half of the slit, and falling on another 
lens formed anothe: image of the face of the prism, superposed 
ovei the first mage A rod placed ın front of the screen thus 
cast two shadows, one illuminated by monochiomatic rays from 
the top spectrum, and the other by those fiom the bottom 
spectrum The illumination of the two shadows was equalized 
by means of rotating sectors which could be closed and opened 
at please during the time of rotation The angle to which the 
sector required to be opened to establish equality of illummation 
of the two shadows gave the ratio of the brightness of the two 
spectra When prope: adjustment had been made, the relative 
brightness was the same throughout the entire spectrum 

To measwe the intensity of any ray reflected from a pigment, 
a paper was coated with it and placed adjacent to a white surface, 
and ıt was so arranged that one shadow of the rod fell on the 
coloured surface and the othe on the white surface The illu- 
munations were then equalized by the sectors, and the relative 
mtensities of the two refigcted rays calculated This was ‘re- 
peated throughout the spectrum Vermilion, emerald-green, 
French ultramarine weie first measured by the above method, and 
then sectors of these colours prepaied, which when rotated gave 
a gray matching a gray obtained by rotation of black and white 
The lummosity curves of these three colours were then calculated 
and reduced proportionally to the angle that each sector occupied 
in the disk The luminosity curve of the white was then reduced 
in a similar manner, and ıt was found that the sum of the lumin- 
osities of the three colours almost eaactly equalled, that of the 
white ‘The same measurements were gone through with pale- 
yellow chiome and a French blue, which formed a gray on 
1otation, with like results It was further found that che sum of 
the tztensetres of vermilion, 'blue, and green vared at different 
parts of the spectrum, and the lme joining them was not parallel 
to the straight line which represented white for all colours of the 
spectitum and which itself was parallel to the base Since a 
straight line parallel to the base indicated degraded white, ıt 
followed that if the intensity of the rays of the spectrum were 
reduced proportionally to the height of the ordinates above a line 
tangential to the curved lie (which 1epiesented the sum of the 
intensities of the three colours at the different parts of the spec- 
trum) and were recombined, a giay should result A method 
was devised of trying this, and the experiment proved that such 
was thecase The same plan enabled the colom of any pigment 
to be 1eproduced from the spectium on the screen ‘The com- 
bination of colours to form a giay on 1otation by a colour-blind 
person was also tred, and afte: the curve of lumimosity of the 
colours had been calculated and 1educed according to the amount 
required in the disk, 1t was found that the sum of the areas of 
the curves was approximately equal to the white necessary to 
be added to a blach disk to form a gray of equal intensity as per- 
ceived by him The spectrum intensity of gas-light in comparison 
with the electric light was also measured, and the amount of 
the different colours necessary to form a gray in this light was 
ascertained by experiment 

As before, 1t was found that the calculated Iuminosity of the 
colouis was equal to the white which, combined with black, 
formed a gray of equal luminosity 

The question of the colowed light reflected from different 
metals was next considered, and the method of measuring it 
devised, as was also the method of measuring absorption spectra 
The luminosity curves obtained by the old method were compared 
with those obtained by the piesent method, and so close an 
agreement between them was found to exist as to give a further 
confirmation that our former plan was accurate A number of 
pigments that can be used fo. forming grays by rotation were 
measured, and the results tabulated m peicentages of the 
spectrum of white hght and on a wave-length scale 


Physical Society, June 9 —Piof Remold, President, in 
the chair —The following papeis weie read —-On the analogy 
between dilute solutions and gases as regards Gay-Lussac’s and 
Boyle’s and Avogadro’s laws, by Prof van ’t Hoff, presented 
by Prof Ramsay, FRS Ifa dilute aqueous solution of 
sugai (say I per cent ) be placed in a vessel, A (the walls of 
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which are permeable to water, but not to sugar molecules), and 
immeised in a large quantity of water, B, water wiil pass from 
B to A until a ceitain difference of pressure exists between the 
inside and outside of A, that difference depending on the 
temperature and concentration of the solution The pressure 1s 
called osmotic pressure, and the walls of A are said to be serez- 
permeable Such a vessel may be artificially produced by 
depositing ferrocyanide of copper on unglazed porcelain , but 
many of the experiments dealt with ın the paper have been made 
with the cells of plants, the walls of which form good sem- 
permeable membranes At constant temperature the osmotic 
pressure 1s found to be proportional to the concentration of the 
solution, and for a given concentiation the piessure 1s propor- 
tional to the absolute temperature Similar results have been 
obtained with solutions of KNOs, KSO, NaCl, &c , and Soret 
has found that if a solution be heated unequally at different 
parts, the warmer parts aie less concentrated, Just as in gases 
under similar conditions the warmer parts are more rarefied 
The numerical results are in fair accordance with those deduced 
from the laws above stated Theoretical proofs of the laws are 
given, ın which reversible cycles and the second law of thermo- 
dynamics are made use of By simular reasoning the author 
concludes that ‘‘ under equal osmotic pressure, and at the same 
temperature, equal volumes of all solutions contain the same 
number of molecules, and moreover the same number of mole- 
cules which would be contained i a gas under the same condi- 
tions of temperature and pressure ” These results are confirmed 
by Pfeffe.’s direct determinations of osmotic piessure, and 
Raoult’s experiments on the ‘ molecular lowering of vapour- 
pressure,” and the ‘‘ molecular depression of the fieezing-point 
of the solvent” The latter part of the paper contains applica- 
tions to chemical phenomena Prof Rucker regietted that the 
names Boyle’s law and Gay-Lussac’s law had been so persist- 
ently made use of ın the paper, as he thought a wrong impression 
would be spread as to the nature of the phenomena He also 
considered ıt probable that the proportionality observed was 
merely the result of the smallness of the ranges over which the 
experiments had been made Mr H Cuiompton took exception 
to the imaginative character of the reasoning, and thought much 
moie experimental proof was required before the results could 
be accepted for any but very small ranges of concentiation In 
answer to Prof Remold, Prof Ramsay said the experimental 
data were not obtained by van ’t Hoft himself, but were taken 
chiefly from Raoult’s determinations —On a method of compar- 
ing very unequal capacities, by Dr A H Fison One coating 
of each condenser is joinel to earth, and to one end, A, of a 
hugh resistance (20,000 or 30,000 ohms), through which a cunent 
1s flowing The small condenser 1s charged tothe P D existing 
between the ends A, B, of the resistance, and discharged into 
the large one This 1s repeated a great number of trmes If C 
be a point between A and B, the resistance between A and C 
may be varied until the P D between them ıs equal to that 
between the coatings of the condensers after # operations If 
the insulated coatings be now jomed to C through a galvano- 
meter, no deflection will result The 1elation between the 
capacities C, and C, of the large and small condensers 1s 
given by 
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where Ran, Rec aie the resistances between AB and BC re- 
spectively Since time ıs required to perform the operation, the 
instantaneous capacities cannot be compared, and accordingly 
the measurements are taken after a definite tıme of electrification 

A special 1otating hey was shown for performing ten operations 
pei revolution, ın which a trigger arrangement was provided for 
stopping the rotation after a predetermined integral number of 
revolutions The method has been used for compauing a small 
air-condenser with a microfarad The capacity of the former 
was also calculated electro statically (correction being made for 
the edges), and that of the latter measured elect.o-magnetically 
by a ballistic galvanometer The results give a value for v 
equal to 2 965 x 10! In these experiments the capacity of the 
rotating key was allowed for Under favourable conditions, 
capacities in the ratio of 1 to 1000 or I to 10,000 can be gpom- 
pared with an accuracy of 4 per cent Prof Ay:ton thought the 
novelty of the arrangement was in the 1otating key, as the 
method of comparing unequal capacities by charging the smalle, 

and discharging it into the lmger a considerable number o 

times had been described andeused by himself and Prof Perry 
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in their experiments on the specific inductive capacity of gases 
—Mr W Lant Carpente: exhibited a new form of lantern, 
recently constiucted by Mr Hughes, of Dalston The mahogany 
body 1s hexagonal, and each of the th.ee front sides 1s prov ded 
with condensers and piojecting arrangements The back side 
opens to give access to the radiant, which in this case 1s a 
Brockie-Pell aic lamp, but if necessary a lme light can be 
1eadily substituted The lamp 1s fixed to the base-board, and the 
body can be rotated through 60° on eithe: side of the central 
position, thus allowing any of the three nozzles to be duected 
towards the screen The three sets of condensers are placed so 
that their axes mteisect at a point about which the radiant 1s 
placed The centre nozzle ıs fitted as a lantern microscope, 
with alum cell and various sets of condensing lenses and ob 
yectives, and a space ın front of the main condensers ıs provided 
for polarizing apparatus The focussing ariangement consists 
of a skew rack and pinion and a fine screw adjustment, and the 
whole microscope can be easily removed and a table polariscope 
substituted The 1ight-hand nozzle 1s arranged for the projec- 
tion of ordinary Jantern-slides, and the left-hand one 1s provided 
with an adjustable slit for spectrum work A small table sliding 
on rails serves to carry the piisms, and the same rails support 
projecting lenses Prof S P. Thompson congiatulated Mi 
Lant Carpenter on his selection of the Biockie Pell lamp as the 
radiant, for, m addition to its being a focussing-lamp, it 1s 
unique in the fact that ıt works satisfactory on either constant 
current or constant potential cucuits —Note on some add.tions 
to the Kew magnetometer, by Prof Thorpe, FRS, and 
Prof Rucker, FRS In then magnet survey of Great 
Britain and Deland the authors have experienced considerable 
difficulty ın making the necessary adjustments of the small 
tiansit-muror used for determmirg the geographical N point 
from observations on the sun To make the required adjust- 
ments it 1s necessary to obtain an image of the cross wires 
reflected from the mnror, and owing to tne large amount of 
extraneous light, and the insufficient Ulumunation of the cross- 
wire, the image 1s difficult to see To exclude extraneous “ight, 
a tube ıs placed between the transit-mnior and the telescope, 
and a small screen placed behind the mirror The cross-wires 
are illuminated by light reflected from a small platmum mnror 
introduced between the eye-piece and the cioss-wues, which are 
viewed through a hole in its centre The muror ıs placed at 
45° to the axis, and reflects a consideiable quantity of light on 
the cross-wires when directed towards a bright part of the sky 
In some cases it 1s advisable to take observations of the sun 
without first adjusting the transit-muror, and afterwards correct 
the error introduced thereby To do this a finely-divided scale 
1s placed in the plane of the cioss-wires, and from the position 
of the image, as indicated on the scale, the correction can be 
made Observations taken with the mirror im adjustment and 
others taken when out of adjustment, and subsequently cor- 
rected, give very concordant resulls The Rey Father Perry 
said the improvements described were of great importance, for 
difficulties similar to those experienced by the authois had 
caused him to abandon the Kew magnetometer for field work, 
and *o use a theodolite instead 


Linnean Society, June 21 —Mr F Crisp in the chair — 
Mr F W Oliver exhibited the aquatic and teirestrial forms of 
Ti apella sinensis, of which he gave a deta.lec account, illustrated 
by diagrams —Dr R C A Prior exhibited a bianch of the 
so-called “Cornish elm,” and described its peculiar mode of 
growth, which suggested its recognition as a distinct species 
In the opinion of botanists present, however ıt was regarded as 
merely a well-maiked variety of the common elm —On behalf of 
Mr R Newstead, of the Grosvenor Museum, Chester, photo- 
graphs and drawings of the httle giebe, Podiceps minor, were 
exhibited to ulustiate a peculiaity observed in the mechanism 
of the leg-bones —M: A, W Bennett exhibited under the micro- 
scope, and made remaiks upon, filaments of Spheroplea annu- 
una (from Kew), containmg feitilized oospores —Mi Thomas 
Christy exhibited specimens of natural and manufactured Kola 
nuts, and explamed how the latter might always be detected — 
The following papers were then read-—Dr P H Carpenter, 
on ghe Comatzle of the Mergui Aichipelago —Prof P Martin 
Duncan and W P Sladen on the Echinotdea of the Mergur 
Archipe'ag> —Mr W P Sladen, on the Asteroidea of the 
@lergui Aichipelago—-Mr W Bolus, on South African 
Orchidee —Mı R A Rolfe, a moipholog.cal and systematic 
revision of Afostasie e 
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Geological Society, June 7 —Dı W T Blanford, F R S 
President, ın the chair —The following commurications were 
read —A letter hom H M Secretary of State for India, accom- 
panying some specimens of rubies in the matrix fiom Burma — 
On the Sudbury copper deposits (Canada), by J H Collins — 
Notes on some of the aunfeirous tracts of Mysore Province, 
Southein India, by Geoige Attwood —On the Dwham salt- 
district, by E Wilson In this pape: the author described the 
new salt field in the Nortn of England, occupying the low lying 
countiy bordering the estuary of the Tees, and situated partly in 
Yorkshire and partly ın Durham The history of the nse and pro- 
gress of the salt-industiy m South Durham was given, since the 
first discovery of salt by Messrs “Bolckow, Vaughan, and Co , at 
Middlesborough, ın the year 1859 The stiatigiaphical position 
of the saliferous rocks of the Durham salt-district was considered 
in some detail ‘The diverse views which have been previously 
expressed on this head were refered to, and reasons given for 
concluding that all the beds of rock-salt which have been hitherto 
proved ım this field, and the red rocks with waich they are 
associated, belong to the upper portion of the Tuas, viz to the 
Upper Keuper series t Waterstones subdivision) The probable 
aea of this salt-field, the limits of the distitbution, and varying 
depths of the chief ked of roch-salt were mdicated, and the 
extent of its supplies pointed oıt In conclusion, the author 
called attention to the waste, as well as to ceitain other disad- 
vantages resalting from the process bf winning the salt now in 
operation —-On the cccurrence of Ca/ezspher@, Williamson, in 
the Carboniferous Limestone of Gloucestershire, by E Wethered 
—Second note on the movement of scree material, by C, 
Davison , communicated by Prof T G Bonney, F R.S 


Anthropological Institute, May 29 —Francis Galton, 
FRS, President, ım the char —A paper by Mr G H 
Kınahan was read, on rubbings from ancient msciibed stone 
monuments m Ireland —Dr Stewart gave an account of the 
inhabitants of Paraguay 

June 12—The Rev H G Tomkins read a paper on Mi 
Flinders Petrie’s collection of ethnographic types from the monu- 
ments of Egypt The author classified the collection under the 
four heads of Westerns, Sovtherns, Asiatics, and Egyptians , 
and examined, ın order, the races mentioned inder each of these 
heads Among the Westerns aie the Tahennu, or fan people, 
who, as Egyptian mercenary tioops, founded, by a piætorian 
revolt, the famous twenty-second dynasty, to which Shishak, the 
mvader of Palestine, belonged The Lebu, o Libyans, fall 
ugdei this head , and the author identifies with them the light- 
complexicned, fair-haned, and blue-eyed brickmakers of the 
celebratea tombof Rekhmara The want of the long side-locks 
1s not surprising, since they were slaves employed in the lowest 
drudgery The Shardina furmshed highly-tramed soldiers to 
the Egyptian aimy of Rameses II They wore helmets with 
two hoins, crested with a disk, and seem to have been Sar- 
dimans Unde: the head of Southeins we have very various 
and interesting types It ıs curious to find, in the paintings, 
blacl s with red hair , but ıt seems probable that tne colou was 
produced by the use of dye Mr Tomkins gave a full desc.ip- 
tion of the race of Ptin, and dwett particularly upon the terraced 
mountains covered with incense-trees that caused so much 
astonishment to the officers of Queen Hatasu He also gave 
a probable explanation of the ougın of the remarxable features 
of Amenkotep IV , the celebrated Khu-en-aten, whose mother, 
Queen Tua, was distinguished for her beauty 

Mathematical Scciety, June 14 —SirJ Cockle, FRS, 
President ın the chair —The Vice-Chancellor of Cambudge 
University (Di C Taylor), read a paper on the determination 
of the circular points at infinity -Prof M J M Hull followed with 
a piper on the c- and g-discrimimants of integrable differential 
equitions of the first order —Mr Tucker (Hon Sec), com- 
municatec papers by Lord Rayleigh, Sec R $ , on point-, line-, 
and plane sources of sound —Note on rationalization, by H 
Fortey —Apphcations of ellipt.c functions to the theory of 
twisted quarties, by Prof G B Mathews —Prof Greenhill, 
F RS , communicated 1emarks on coefficients of mduction and 
capacity and allied problems, in continuation of a former paper 
(January 1879) —The following weie taken as read electiical 
oscillations, by Prof J J Thomson, F R S ,and demonstration 
of the theorem ‘‘that the equation x? + y3 + 23 =o cannot 
be solved in integers,” by J R Holt 

Zoological Society, June § —Dr Edwaid Hamilton, Vice- 
President, in the chair —The Secretary read a 1eport on the 
additions that had been made to the Society’s Menagerie during 
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the month of May —Mr H E Dresser exhibited a specimen of 
anew Shrike fiom the Transcaspian district of Cential Asta, 
which he pioposed t@name Lanius raddez, afte. Dr Radde, of 
Tiflis, its discoverer.— Mr Sclater, on the part of Mr E M 

Campbell, exhibited a pair of Pallas’s Sand-Giouse „Sy77 aptes 
paradoxus), shot in Hertfordshire in May last, and made 
remarks on the 1ecen: immigration of this Central Asiatic bird 


Prof R Collett, a nest, eggs, and two young ones in down of 
the Ivory Gull (Zasus ebusneus), belonging to the Tiomso 
Museum, which had been obtained in Spitzbeigen in August 
1887 —Mi Warien commuricated a paper on J epidoptera 
collected by Major Yerbury in Western India in 1886-87, form- 
ing a continuation and completion of two picvious papeis by Mr 

A G Butle: on Lepidoptera collected by the same gentleman in 
similai localities The prescnt collection contained examples of 
over 200 species of IHeteroceia, of which about one fomth were 
described as new Mr Waren remaiked upon the abnoimal 
development of separate organs, such as the antennz and palpi, 
m tropical insects, as being rather specific abeiations from a 
generic type, than as warranting the erection of new genera — ^ 
communication was :ead from Mr Martin Jacoby, containing 
descriptions of some new species of Phytophigo ts Coleopterr 
from Kiukiang, China —Mr F F Beddard 1ead some notes on 
the structure cfa peculiar sternal gland found in Drdelphys dimi- 
trata —Mi G A Boulenge: 1ead a paper on the scaling of the 
reproduced tail ın Lizards, and pointed out that the scaling of 
the renewed tails of Lizards n ay, ın some cases, afford a clue to 
the affinities of genera or species to one another—Mi F E 

Beddaid gave a preliminary notice of an apparently new form of 
Gregarine, found parasitic on an earthworm o the genus 
Pericheta fiom New Zealand 
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Philosophical Society, May 21.—Mi J 
President, ın the char—On_ solution 
by Piof Liveng When a substance passes fiom a state 
of solution into the solid state, the new arrangement of the 
matte: must be such that the entropy of the sj stem 19a maximum , 
and, othe: things being the same, the suface energy of the 
newly formed solid must be a minimum If the surface tension 
be positive, that 1» tend to contiact the smfue, the surfece 
eneigy will be aminimum when the tppioximation of the mole 
cules of the surface ıs a maximum The essential difference 
between a solid and a fluid 1s that the molecules of the forme 
maintain approximately the same rative places, whereas the 
molecules of a fluid ue subject to diftusion J urthei, cystal- 
lords in assuming the sold form assume a iegule: arrangement 
of their molecules throurhout their mass, which we can usally 
recognize by the optel properties of the cystor, ind by the 
cleavage If we suppose space to te divided unto equal cubes 
by tuee sets of parallel planes, each set at ight angles to the | 
other two, and suppose a molecule to be placed in every pomt | 
whee thiee planes intersect, we shall have an arrangement which l 
corresponds with the isotropic character of a cystal of the cubic 
system But of all the surfaces w uch can be drawn through 
the system the planes bouunimg the cubes meet the greatest 
number of molecules those parallel to the faces of the doder v- 
hedion meet the next greatest number of moleculc~, and those 
parallel to the faces of the octahedron mec: the rext greatest 
number: Also if we take an angular point of one of the cubes 
as oligin, and thiee edges of the cube as axcs, and the length of 
an edge of the cube as the unit of lengt, every plane which 
cuts the three axes at distances f, g, 7 iespectusely fiom he 
origin, where Z, g and, are whole numbers, will be è surface of 
maximum concentration of molecules, but the concentration will 
be less as f, g and 7 aie greater Hence forms which ae 
bounded by these planes, which follow the law of indices of 
crystal, will be forms of minimum surface encigy and therefore 
of equilibuum Lhe tendency in general will be for substances 
with such a stiuctuie as is here supposed to take the foim of 
cubes, since the cube will have the gieatest concentration of 
molecules per unit cf strface But the total surface energy wall 
depend on the total surfice a» well as on the cnergy per unit of 
surface, and for a given volume the suiface will be dinimished 
if the edges and angles of the cube ue truncated by faces of the 
dodecahedron and octahedron, 01 by more complicated forms | 
When a solid is biohen, two new surfaces aie formed each with ! 
its own suface energy, and the solid must be more easily | 
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Hence substances with the structure supposed must break most 
easily ın directions parallel to the sides of the cube, dodeca- 
hedron and octahedion , and these are the cleavages observed in 
this system If we suppose the molecules placed at the 
centres of the faces of the cubes, mstead of at the angles, the 
arrangement will still be isotropic, but the octahedion wall 
be bounded by the surfaces of greatest condensaticn, and the 
cube will come next to it It 1s probable that substances 
which cleave most readily nzo cubes, such as rock salt and galena, 
have the former stiucti..e, while those which have the octahedral 
cleavage may have the latter arrangement of their molecules 

For the pyramidal and prismatic systens we may suppose space 
divided not into cubes but ito rectangular parallelopipeds with 
edges equal severally to the axes of the crystals, and molecules 
placed as before Tor he rhombohedral system we may suppose 
space divided into ı1hombohedra, or in crystals of the hexagonal 
type into nght prisms with triangular bases, and for the other 
systems into paralleloprpeds with edges parallel and equal to the 
axes In each case 1f the molecules ve disposed at points of 
intersection of three dividmg planes we shall have such an 
arrangement as satifies the optical conditions, and planes which 
follow the law of indices are swfaces of maximum condensation 

Calculations show that whenever a crystal has an easily obtained 
cleavage the dnection of cleavage corresponds to the surface of 
greatest condensation, and that the most common forms of 
crystals correspond ın general to forms of minimam surface 
energy The surface tension of a plane surface will have no 
resultant out of that plane, but whee two plane surfaces meet 
m an edge, or angle, the tensions will have a resultant of 
sensible magnitude ın some duection falling within the angle 

Whenever all the faces of a crystallographic form are developed, 
every such iesultant will be met by an equal and opposite 
resultant, and the form will be one of equililimm If one edge, 
o1 angle, be modified, the opposite edge, or angle, must either 
be similarly modnficd, or the resultant aris.ng from the modifica- 
tion must be equilibrued by some internal forces produced by 
aisplicement of the molecules In general, equhbiuum 1s 
attamed by similu modifications of similar edges and angles, 
but when only some of the edges or angTes of a ciystal are 
modified, whilc othe sumilar edges or angles are not modified, we 
usually have evidence of the consequent internal strun Thus 
œ bes of sodium chlor-'e, which have lalf the angles truncated 
by faces of a tc'iahedron, rotate the plane of polarized light, 
hemthcdral tourmalines me pyro-clectuic, and so on ‘Lhis theory 
thercfore accounts for the plane faces of crystals, the law of 
indices, the most common combinations and the cleavages 

Tie same theory accoun's for the development of plane faces 
when a crystalline sold of any shape 1s slowly acted on by a 
solvent Solvuon will preceed so long as the entiopy of the 
system Is maicased py the ch inge, but when the solution 1s nearly 
sitvra’ed there will be an increase of cntropy from the solution 
of a surface which h's more than the nummum surface eneigy, 
while there will be no increase fiom the solution of a surface 
which has only tne mnimum eneigy —On the effect of an 
electric current on saturated solutions, by Mr C Chice, M A 

‘This paper conturs n eccount of experiments whose aun was 
to determme what eftcet, 1f any, an clec'r current may have on 
the qaantr'y of salt required to form 1 satu: ated solution Strong 
cunen's and a ‘apidly reveising commutator were employed 

Cautam chior.des were dealt with, and in no case did the exist- 
ence of a curen. proauce 'ny sensible immediate effect. When 
heating was allowed to take place, the action of the current 
appeared to check the solution that would naturally have 
followed Th» view was further supported by expenments on 
the effects of simple neitnz These experiments showed, how- 
cer that an or.ginal'y saturated solution when s.owly heated 
can dissolve salt only with extreme slowness. 
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Academy of Sciences, June 18 —M Janssen, President, in 
the chan —Lagiange s hypothesis or. the origin of comets and 
meteoutes, by M H Faye According to the at thor’s calcula- 
tions, this hy pothesis, fust submitted to the Bureau of I ongitudes 
m 1912, does not hold good for the comets whose orbits do not 
qute approwh any of the planetary orbits But it would gecm 
capable of bemg app ied to the meteauites, whose fragmentary 
character, minute size, chemical and nneialogical .dentity with 
the constituent clements of the earth, combined with their greag 
abundance, would seem to be absolutely incom patible with an 
The earth alone with its satellite best 


216 





satisfies all the conditions of the problem, while its orbit 1s con- 
trnually intersected by millions of these bodies, as 1equned by 
the hypothesis ın question Herce their origin 1s to be soaght 
in the earth itself and m the moon, whence they were ejected 
under conditions which have long ceased to exist —Fluoiescence 
of fenuginous lime, by M Lecoq de Boisbaudran These 
experiments show that a small quantity of the sesquioxde of 
iron added to the carkonate of lime produces a gieen fluorescence 
after high calcination ın the ar This fluorescence, which 1s 
occasionally somewhat intense, 1s very sensitive to the action of 
heat , hence ıt soon fades away in the piesence of the electrode, 
retaming its brilliancy only ın the parts of the tube furthest 
removed fiom the centre of action —Experimental researches on 
the diseases of the vine, by MM Pierre Viala and L Ravaz 
Having already shown that the different 1epioductive organs 
found on the paits affected by black rot belong to the fungus, 
cause of this disease, the authors heie demonstrate the tiue 
parasitic character of the fungus itself They once for all 
establish the filiation which exists between its various fois of 
reproduction, and thus make ıt evident that the blight on the leaves 
has the same origin as that of the grapes —Researches on the 
accidental errors occurring in the obseivations of transits made 
by the method of eye and ear, by M G Rayet In supplement 
to the studies of Struve, Robinson, Dunkin, Finlay, and o-kers, 
the author here describes the results of special observations made 
on about seventy stars, or constellations, comprised between 20° 
of atstral declination and the Noith Pole He has thus deter- 
mined the numerical value of the accidental errors relatrve to 
some dozen stars between 80° and 89° 22’ 3 of declination — On 
the ungs of Satun, by M Perrotin Dumng the opposition of 
Saturn in the present year the author has made a seres of 
micrometric measurements of the rings by means of the great 
equatorial of the Observatory of Nice The results of tnese 
observations, made foi the purpose of deteımınıng the dimensions 
of the system, are here fully tabulated for the whole period 
fiom February 2 to May 8.—On the planet Mars, by M Pervotin 
On presenting the already promised sketches of recent appear- 
ances in this planet, the author remarked that since his last 
communication the region of Libya has undergone fresh modifica- 
tions The sea which coveied the surface of this insular mass 
has mostly receded, its present appearance being intermediate 
between that of 1886 and its condition a few weeks ago The 
existence has also been determined of canals or channels, partly 
double, running from near the equator to the neighbourhood of 
the North Pole They mainly follow the meridian, and merge 
in the seas encircling the white snow-cap of the Pole, and, strange 
to say, their course may be followed across the seas themselves 
right up to the snow-cap —Heat of combination of the primary, 
secondary, and tertiary aromatic monamines with the acids, by 
M Léo Vignon In continuation of M Louguinine’s study of 
the primary monamines, the author here mvestigates the 
reactions of several ac ds on a seiles of primary, secondary, and 
tertiary monamines He deals more especially with aniline, 
monomethyl aniline, and dimethylanihne ın the presence of the 
hydrochloric, sulphuric, and acetic acids —Ona the decomposition 
of the ferrate of baryta at high temperatures, by MM G 
Rousseau and J Bernheim In his researches on ferric acid, 
Fremy has indicated the analogy existing between the ferrates 
and the manganates, as established by the wet process Here 
the authors endeavour to ascertain whether the parallelism 1s 
maintained ın the reactions of the dry process and in their mode 
of decomposition under the action of heat —On some new 
double phosphates in the magnesian series, by M L Ouvraid 
The products here described have been obtained by the method 
already referred to mm a previous note on the action of the 
alkaline phosphates on the alkaline earthy oxides All the 
metals inyestigated are allied ım their composition to the 
substances obtained with the pyro- and ortho-phosphates of 
potassa and soda —On the poison of the Hymenoptera with 
smooth sting, and on the existence of a poison-cell ın the honey- 
producing insects, by M G Cailet In continuation of his 
researches on the barbed sting of bees, wasps, &c , the author 
here studies the smooth sting of Philanthus, Pompilus, & 
He describes the nature of the poison, which has merely a 
sopgriferous effect, and clearly determines the presence of a 
po.son-cell in bees and allea insects —On a new bacterial 
disease of the duck, by MM Cornil and Toupet An examina- 
éon of the bacteria of this disease (‘‘ duck cholera”) shows that 
it 1s quite distinct from chicken cioleia The virus 1s fatal to 
the duck alone, spang hens and, pigeons, and killing rabbits 
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only when an excessive dose 1s administered —M A d'Arsonval 
contirbutes an elabcrate paper on the relation between animal 
electricity and surface tension s 

AMSTERDAM, 

Royal Academy of Sciences, May 26 —M Franchimont, 
communicating the resuits of experiments on nitro-ureides and 
nitramines, said that internal ureides, by their behaviour with 
mi‘ric acid, nay be distinguished into at least three sorts —M 
Sarols treated of the calculation of the moments of flexion and 
the shearing-forces ın railway-bridges, ın connection with the 
urregulai distribution of the pressures exercised by the axles of 
locomotive-engines He pointed out what elements of the 
engine are of especial influence on these, and arrived at very 
simple approximative formule for the calculation of the said 
moments and forces on bridges of not too insignificant length — 
M Pekelharing 1ead a pape: on the proliferation of endothe- 
lium-cells ın aitertes, stating, as the result of his experiments 
made upon them, that this proliferation 1s most probably caused 
by a diminution of the piessme upon the mner wall of the 
arteries —M van der Waals treated of the connection between 
the change in the density of the hmuiting layer between fluid 
and yapour, and the mode of action of the molecular forces 
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THE DECADENCE OF THE CHEMICAL PRO- 
FESSION IN GOVERNMENT OPINION 


ike Professorship of Chemistıy in the Royal Naval 

College, Greenwich, 19, o1 1s about to become, vacant 
through the resignation of Dı H Debus, F RS, and itis 
currently repoited that the authorities have been advised 
to discontinue the professorship, and to substitute for it a 
mere lecture>hip or readership We trust that this rumour 
may prove unfounded, or that the Government may be led 
in time to see the folly of degrading a subject which, if 
properly handled, 1s of such extreme value and importance 
to the Navy We say degrade, because ın the first place it 
cannot be questioned that chemistry 15 a science which 
may claim to rank with any other which enters into the 
curriculum at Greenwich, both on account of its educa- 
tional value and its direct usefulness , and because any 
such change must of necessity tend to lower the value of 
chemical knowledge ın comparison with that of other 
subjects in the cy ¢s of the students 

It 1s scarcely necessary to point out in how many ways 
a knowledge of chemistiy may be of service in the Navy. 
Our sailors are stationed in all parts of the world, and 
the question of water-supply both for men and boilers is 
an ever-present one a decision as to the quality of a 
water can only be given after ıt has been examined 
chemically Again, the action of sea-water on metals, 
the corrosion of metals, the decay of timbe1, the econo- 
mical use of fuel, are all matters in which the sailor 
nowadays is deeply interested, and these can only be 
rightly understood by those who have acquned a sound 
knowledge of chemical principles ‘There are very many 
other ways in which chemistry 1s of direct value to the 
sailor, but, most impoitant of all, there is no subject 
which, if properly and practically taught, affords the same 
opportunity of training the student to observe accurately 


and to think correctly, and it ıs especially on this giound £ 


that chemistry should be assigned a high position ın the 
course at a Naval College It will, however, not suffice to 
require attendance at a course of lectures in which general 
chemistry ıs treated of ın slow and measured cadences and 
no heed 1s paid to the requirements of the students the 
subject must be taught technically, and almost exclusively 
with direct reference to matters familia to sailors and to 
their future 1equiements , and the traming must be toa 
very laige extent carried on in the laboratory, and not in 
the lecture-100m 

If the results thus far obtained at Greenwich have not 
been such as to lead the authorities to appreciate the 
value of the subject, the most short-sighted course they can 
possibly pursue in the hope of obtaining better results in 
the future will be to assign a lower 1ank to’ chemistry 
In cases of grave disease, if a practitioner, guided by 
particular traditions, and operating under conditions 
which he takes no particulai pains to control, be unsuc- 
cessful, ıt 1s not usual to call in another of lower grade, 
but on the contrary, if possible, one of equal or higher 
grade ıs summoned, holding different and perhaps wider 
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views, and the effort 1s made to improve the conditions 
so as to give every opportunity for his treatment to be 
successful and so may ıt happen, we trust, at Greenwich 

In these anxious times of fierce competition the nation 
cannot afford that the Government should act so asin 
the least degree to diminish the importance of so valuable 
a branch of science as chemistry Moreover, a golden 
Opportunity will be lost if occasion be not now taken to 
appoint at Greenwich a chemist who not only is known 
to have been thoroughly trained, but who has given 
proof, by his own researches and those of his pupils, that 
he ıs possessed of enthusiasm, and capable of extending 
our knowledge In connection with explosives, and in 
many other directions, there 1s infinite opportunity for 
research , and it 1s 1 disgrace to the nation that the Navy 
at present has not a single chemist of repute in its 
service, especially as such invaluable service has been 
rendered to the War Department by its chemist, Sir 
Frederick Abel 

If the professorship at Greenwich be quashed, it 1s 
unlikely that a man of proper calibre will be attracted by 
a mere lectureship . and thus another step will have been 
taken to indicate that ın this country we care little for 
science, that om Government is blind to facts so clearly 
recognized by foreign Powers Among the noted men 
of science now in tne House of Commons, besides Prof 
Stokes, there are three chemists, Prof Maskelyne, Sir 
Lyon Playfair, and Sir Henry Roscoe we feel sure that 
they will not allow he Government to make a false move 
in so important a matte: without pubhtly warning them, 
and without fully ettcit.ng then reasons 





THE LAND AND FRESH-WATER MOLLUSCA 
OF INDIA 


Land and Fresh-w iter Mollusca of India Edited by 


Tieut-Colonel H H Godwin-Austen, FRS, &c 
Parts I to VI (London Taylor and Fiancis, 
1882-88 ) 


LTHOUGH much has been done to elucidate the 

fauna of our great Eastern dependency, very much 
more still remains to be accomplished vast tracts have 
yet to be explored scientifically, even though, year by 
year, new areas are visited by the naturalist and collector, 
and fresh species are added to the list 

This 1s especially evi lent in the case of land and fresh- 
water Mollusca, whilst so scattered are the various 
descriptions of the species up and down the pages of 
different scientific journals and magazines, that the spe- 
cialist himself has a hard task to ascertain whether a 
given example ıs new or not 

It is true that Hanley and Theobald, ın ther now 
classical work, went some way towaids remedying this 
state of things, but their task was never completed, 
and many new forms have been discovered since then 
publication was brought to a close 

Under these circumstances the present undertaking 
cannot fail to be most welcome It is modestly descriBed 
as “supplementary” to the work just named, but, ın 
reality, ıt is something far more important, if we may» 


* The names are inidvertertly geversed or the title page of Colonel 
Godwin-Austen s bork. ° 
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judge from the six parts 


sixty-two hand-coloued plates, will, when the index 1s land Mollusca, 
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(257 pp), which, with their p 165 he speaks of “the two great natural divisions of 


the Helicide and Cyclophoride ” 


issued, complete the first volume Each species figured Again, he agrees with Fischer (v p 59) that Hyahmax 
1s most thoroughly described, and, when not new, full , belongs to the same group as Succznea , but on pp 64-65 


quotations with the synonymy are given The figures 
are also the handiwork of Colonel Godwin-Austen, and 
though they by no means attain to that standaid of 
excellence with which Soweiby at his best made us 
familia, they are effective and (fortunately) under, rather 
than over, coloured The illustrations of the living 
animals, which are copied from drawings by a native 
artist, are extremely spirited and hfe-hke Anatomical 
details where obtainable are given, and, what 1s yet more 
ımpo:tant from the systematic pomt of view, the Radule 
are figmed , for, whatever may be the case with marine 
forms, in the Pulmonates certainly ıt ıs of the greatest 
importance 

How truly gigantic the task Colonel Godwin-Austen 
has set himself, becomes apparent when it 1s seen that, 
disregarding political boundaries, under “India” are 
mcluded “South Arabia, Baluch stan, Afghanistan, 
Kasnmu, Nepal, Burmah, Pegu, Tenasse1im, Malay 
Peninsula, Ceylon, and other islands of the Indian 
Ocean”, whilst, when necessary for purposes of com- 
parison, genera fiom yet other countries are also de- 
scribed and figured (eg Geomalacus, Africarion)—of a 
truth there does not seem to be any probability that 
the author will ever, like some scientific Alexander, be 
in want of fresh fields fo. conquest ! 

The weak pointe of the work appears to be that “ the 
genera and sub-genera are treated of ın no particular 
order, but as data concerning them can be put 
together and the drawings completed” Nothing, we feel 
sure, but the necessity of doing so, if the work was to be 
published at all, can have induced the author to adopt 
such a course Few things are more provoking to the 
student than the necessity of turning to many different 
pages in the same work when engaged on a particular 
subject, an inconvenience which even a good index does 
not obviate, whilst in its absence matters are nót ım- 
proved by such a table as the one given on p 253, which 
professes to be “a classification of families and genera 
treated of in the preceding pages,” but which only 
includes those placed by the author in Fam Zonitide (01, 
as it 1s misprinted, Zonatidz) 

This infringement of Nature’s first 1aw renders it hard 
to disabuse one’s mind of the unfortunate impression 
derived on a first examination that the author had tran- 
scribed and enlarged his preliminary notes without 
previously sorting them Nor does the 1eason alleged 
seem altogether sufficient “the classification can be 
hereafter attempted , we shall then be better able to judge 
what weight, genezic or sub-generic, to give to the many 
genera now recorded from the Indian region” This did 
not preclude the author from giving—as we trust he will 
do ın a future part—what all who try to follow him would 
find of great assistance , namely, a provisional table of 
classification ın which the main divisions at all events 
shotld be shown. 

Such a scheme would be none the less useful seeing 
that he evidently, lke most authorities, has his own 
notions on the subject, which at present can only dimly 
be guessed at by a careful peifisal of the text Thus at 


gives a “key to genera of Limacida and Anonide” in 
which AHyazmas figures 

Another drawback, if ıt may be so described, 1s the 
undue piominence given to minor differences, and the 
consequent elevation into genera of what in the eyes of 
the geneial conchologist ale sub-genera, 01 even mele 
sections of sub-genera This, however, raises a very 
wide and much vexed question, into which far beit from 
us to enter 

In thus biefly indicating what appear to us the short- 
comings of thisimportant work, we are by no means blind 
to its great value, and we most heartily wish success to 
its author in his arduous undertaking, which bids fair to 
prove as endless as that of Sisyphus 





e 
RECENT MATHEMATICAL BOOKS 


A Chapter ın the Integral Calculus By A G Green- 
hill, MA (London Hodgson, 1888 ) 


A Treatise on Plane Trigonometry containing an Ac- 
count of Hyperbolte Functions, with Numerous Ex- 
amples By John Casey, FRS (Dublin Hodges, 
1888 ) 


A Higher Arithmetr. and Elementary Mensuration. 
By P Goyen, Inspector of Schools, New Zealand. 
(London Macmillan, 1888 ) 


The Harpur Euchd Book II By E M Langley, 
MA,and W S Phillips, MA (London Ruvingtons, 


1888 ) 


THE fist book ın this list 1s intended to be used 
by way of supplement to any ordinary treatise 
on the calculus It might almost be said that Prof 
Greenhill is nothing if not hyferdolec, for he ex- 
patiates ın seas of these functions and the kindred 
Weierstiassians No one has done bette: work than he 
in his endeavours to make them “familiar as household 
words” to students, to whom, as Dr Casey1emarks in the 
preface to his “ Tiigonometiy ” they are very mteresting 
and impoitant, not only in pure mathematics but also in 
mathematical physics Our author, who 1s quite in accord 
with this opinion, considers that “ the hypet bolic functions 
have not received adequate treatment in ordinary text- 
books , to illustrate this importance, a digression has been 
made on their principal properties, illustrated by examples 
of their application ” 
In the course of thn ty-six pages he gives an exceedingly 
clear sketch, and works out in detail several examples, 


dxftz — P) NR, 


where R = ov? + 2br +a and several kindred forms 
The analogies and propeities of the hyperbolic functions 
are considered , three sections are given up to hyperbolic 
trigonometry, three more to relations connecting true, 
excentric, and mean anomaly ın an elliptic and hyperbolic 
orbit, and a section to Abel’s theorem and the general 


vız the different forms of the result of Í 


N dr 
integral | D'IR’ and to the rectification of some curves. 
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There is a large collection of examples, and the whole 
pamphlet is “ teres*atque rotundus ” 

Dr Casey’s “Treatise on Plane Trigonometry” is 
quite independent of the “Elementary Tirgonometry ” 
by the same author It is a most comprehensive work, 
and quite as exhaustive as any ordinary student will 
require Dr Casey shows his usual mastery of de- 
tail, due to thorough acquaintance, from long teaching, 
with all the cruces of the subject He has embiaced 
m his pages all the usual topics, and has introduced 
several points of extieme interest from the best foreign 
teat books A very ngid proof 1s given of the exponential 
theorem, and a sect.on 1s devoted to interpolation Di 
Casey approves of, but does not at present ventuie to adopt, 
the practice of French authors who use log sin A instead of 
out old friend L sin A, ze he would prefer T 859 to 9 859 

Chapteis V and VI, which are devoted to triangles and 
quadrilaterals, are esceedingly interesting, and contain 
quite a ciop of elegant propositions culled fiom many 
fields Following the Course adopted by othe: recent 
wuiteis, he gives a systematic account of imaginary angles 
and hyperbolic functions “The latter are very interesting, 
and their great and increasing importance, not only in 
pure mathematics but in mathematical physics, makes it 
essential that the student should become acqua nted with 
them” We may remark that Dr Casey adopts the follow- 
ing notation sh, ch, th, coth, sech, cosech, for sinh, cosh, 
&c , and has gone further than his English predecessors 
m introducing at this early stage the angle r, Houel’s 
hyperbolic amphtude of 6 (r = amh 8) Numerous 
ulustrative examples and tables afford practice to the 
student in this branch 

The modern geometry has a small niche, and here we 
note, as one of several small clerical errors come across, 
im addition to the list furnished, that (440) should have 
cosecants in place of secants The special results, which 
on Dr Casey’s useful plan are numbered consecutively, 
reach 810 The book is rich in examples, and will be 
sue to find for itself a place on the mathematician’s 
shelves within easy reach of his hand 

The object of the author of “ A Higher Arithmetic and 
Elementary Mensuration ” ıs to furnish a work suited to 
“the senior classes of schools, and candidates preparing 
for public examinations” A laige number of typical 
€xercises are worked out, and the student, being left to 
observe and think for himself, acquires, or should acquire, 
a sound practical knowledge of the subject, which 
the author rightly thinks will be more abiding than the 
knowledge of rules and definitions obtained by the mere 
committal of them to memory For the benefit of 
beginners, in many of the examples the steps of the 
ieasoning are given at some length, but the student is 
advised, as he grasps the details, to shorten the work as 
much as possible in the examples he subsequently works 
out. The text covers all the ordinary divisions under 
which arithmetic 1s discussed ın the books, even oui old 
fiend alligation having a chapter assigned to ıt The 
last two chapters are devoted to the mensuration of plane 
surfaces and of solids There are 400 exercises at the end, 
im addition to a very great number scattered throughout 
the book. The whole 1s a vast storehouse of well-put 
matter, which should render a reader quite independent 
of any othe1 teat-book, and, we might say, of a teacher. 


Book II of “The Harpur Euchd” 1s on the lines laid 
down im the edition of Book I , and the subject is handled 
in an interesting manner There ıs a sufficient number of 
good illustrative examples, with assistance enough to enable 
a thoughtful boy to work them out by himself We are 
glad to see a few examples on antiparallels and sym- 
medians These lines must soon force their way to a 
foremost position even ın a school curriculum This ıs a 
useful and handy edition biought out in accordance with 
the Syllabus of the Association for the Improvement of 
Geometrical Teaching 





THE BOTANY OF THE AFGHAN 
DELIMITATION COMMISSION 


The Botany of the Afghan Delimitation Commission By 
J E T Aitchison, M D , F RS, Naturalist attached to 
the Mission Being Trans Linn Soc , Ser 2, Bot v 
3, PP 1-139, tt 1-48, with two Maps (1888 ) 


F this expedition Di. Aitchison has already pub- 
hshed, in the Pharmaceutical Journal and Trans- 
actzons, Sei 3, 17 (1887), a report on the drugs, and 
he ıs preparing a report on the zoology to appear in the 
Transactions of the Linnean Society 
In several previous collections and papeis relating to 
the Punjab flora (“ Flora of Jhelum,” “Lahul, its Flora 
and Vegetable Products,” “Flora of Hushiapore,” 
“ Hand-book of Trade Products of Leh ”), and especially 
in his Report on the plants of the Kuram Valley, Di 
Aitchison had shown himself an excellent collector and an 
enthusiastic botanist , and by the knowledge of the Afghan 
flora he had acquired in this preceding woik he was 
eminently qualified to make the most of the opportunities 
afforded on hasty marches and in 1ough camps The 
Secretary of State for India, who employed Dr Aitchison 
on this duty, may certainly be weil satisfied with the 
present botanic section of the Report In 28 quarto 
pages Dr Aitchison describes the country traversed, and 
the general character of the vegetation, interspeised with 
many economic and agricultural remarks The re- 
mainder of the Report consists of a list of the plants 
collected in order, with descriptions of the new species, 
most of which are figured There are about 800 plants 
catalogued, whereof 53 are new to science The whole 
forms a most valuable addition to ou scientific know- 
ledge of an interesting frontier region Dı Aitchison 
started from Quetta on September 22, 1884, and proceeding 
west struck the Helmund on October 19, following the 
couse ofthe Helmund and Harut, he was close to Herat 
on November 4 , the remaining nine months, up to Sep- 
tember 1885, he was in Khorassan and Badghis, ze in 
North Cabul 
The dry region of South-West Asia extends into 
Western India—into Sind, the Punjab, Rajputana , 
but in his “Flora of British India,” Sir J D Hooker 
accepts the political frontier of India as his western 
limit It is impossible in local floras to find natural 
boundaries Beluchıstan and Cabul are thus excluded 
fiom the “ Flora of British India” They are included in 
Boissier’s ‘Flora Onentalis”, but Boissier had by no 
means plentiful matenal for this frontier The additions 
now made by Dr Aitchison are not to be estimated by 
the 53 new species alone, but*by the futher hght thrown 


220 p 





on numerous little-known species, and especially by the 
quantity of economic informat on collected 

Of the 800 plants enumerated, the richest orders are 
Leguminose with 78 species, Composite with 77 species, 
Grarhina with 63 species, Cruciferee with 57 species, 
Chenopods with 38 species The laige Umbelliferz allied 
to Asafcetida are finely illustrated ın plates 18 to 29 four 
new species aiedescribed There reman still many points 
about these valuable gum-producing plants of Centi al Asia 
tha: are obscure Of the 78 Legummmosz, no less than 
37 are of the genus Astragalus, and of these 13 are new 
Of the petaloid Monocotyledons the most prominent are 
the Iridaceze (2 new species of Iris), and the Lihacez 
(26 species, of which 3 are new) 

The introductory narrative, with the lists of character- 
istic plants at different levels and localities, enables a 
phytographic botanist to apprehend the nature of the 
country and climate Cabul ıs clearly a much zicher 
country agriculturally than has been hitherto supposed 
Coin can be cultivated without irrigation either above 
3500 feet altitude, or in the vicinity of a rıver, anda 
large area between these levels ıs capable of iriigation 
The dry and hot summer 1s, as was before well known, 
very favourable to the production of fruit, and it now 
appears almost equally soto the production of vegetables 
Dr Aitchison found “not uncommon,” in clefts of rocks 
and escarpments of hill-sides, the common fig (Ficus 
Carica, Linn), apparently wild , and collected both male 
and female branches, some of the male receptacles con- 
tamıng both male and gall flowers Dr Aitchison had 
few opportunities of examimuing the country above 5000 
feet, at the spots he did visit he found a very scanty 
flora, and above 7000 feet absolute sterility 

Dr Aitchison compared his collection in the Kew 
Herbarium, and had the assistance of Mr W B Hemsley 
in the technical botanic work, and in arranging the plates , 
and the new species described are given as of “ Aitchison 
and Hemsley,” except a few Lihacee, &c, attributed to 
“ Aitchison and Baker” By this plan Dr Aitchison gives 
to botanists'who cannot refei to the specimens a garan- 
tee that the new species are ‘‘good,” and that the list of 
names has been accurately worked out It1s indeed the 
closeness with which a listof the present kind 1s worked 
out that gives ıt more than a temporary value 

Praise 1s due to Dı Mune, the Assistant Secretary of 
the Linnean Society, for the style in which this number 
of the Society’s Transactions has been put out Credit 
may certainly be given to the India Office foi assisting in 
a publication of this class , somebody there must have 
discovered that the money spent by the old Company on 
Roxbmgh and Buchanan-Hamilton, on Royle and on 
Wallich, was not money spent on ornamental booxs, but 
has been returned, many times over, to the Government 
coffers 





OUR BOOK SHELF 
The Princeples of Agricultural Practece as an Instruc- 
tonal Subject By John Wrightson, Professor of 
* Agriculture and Principal of the College of Agriculture, 
Downton (London Chapman and Hall, 1888 ) 
THs is a useful text-book, written in an interesting style, 
and by one who shows that in addition to being scientific 
he ıs thoroughly practical,e The subject-matter of the 
book was first delivered as 
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lectures to science teachets, 
3 


and it deals with the duties of teacheis as well as the 
defects of students under examinatien I: eaposes in 
commendable language the narrow grooves into which 
agricultural teaching under the Science and Art Depart- 
ment has fallen This 1s called “molecular and micro- 
scopic” in place of “ bold and comprehensive,” which ought 
to be the suitable form of description if the Department 
were properly constituted 

The book is the first of a series of text-books It 
disposes 11 a clear and unmistakable manner of many 
knotty points of difficulty *to the farmer and to the 
student, ın matters relating to the nature and composition 
of soils, kmds and qualities of manures—“ artificial and 
natural,” ‘ general and special,”—also to the cultivation 
of soil, and the growth and rotation of crops Under 
these various headings many popular fallacies ale exposed, 
connected with the classification of soils, the action of 
hme and nitrate of soda when applied to soil, the value 
of silica and of farm-yaid manure, the sources of the 
supply of nitrogen to the giowing plant, and the supposed 
ultimate exhaustion of soil—called a “store-house, a 
laboratory, a vehicle”—by systems of cropping 

The merits and methods of “ autumn cleaning” are duly 
introduced The valuable work of the Rothamsted expert- 
ments 1s fally acknowledged and concisely explained 

This new contribution to agricultural literature comes 
at an appropriate season, when there 1s a growing de- 
mand for text-books of a trustworthy kind so few can be 
found which are not simply the incoherent drivel of men 
who have but a very limited and imperfect knowledge of 
the subject 

The work is written in a style which will lead the 
student to think for himself, and but for one serious 
blunder ır the later pages we should have pronounced it 
to be exceptionally perfect Partial toleration 1s extended 
to the practice of sowing down land to pasture with seeds 
swept from the stable-loft The loss sustained by the 
country through Miss Ormerod’s warble-fly 1s thrown into 
the shade by the loss which has resulted from this 
exploded system of seeding down to grass We hope to 
esee the error corrected in a second edition, which, judging 
from the value of the book, cannot be long in making its 
appearance 


A Season in Sutherland By J E Edwards-Moss 
(London Macmillan, 1888 ) 

THIS 1s a pleasant httle book, though it affords no kind 
of information to the natuialist or to the sportsman, while 
1t can hardly pretend to rank as a contribution to belles 
lettres But Mr Edwards-Moss 1s acquainted with certain 
districts ın the north of Sutherlandshire , he has thrown 
a fly, and shouldered a breechloadei , and he writes of 
his experiences ın an unpretentious and graceful way 
which ought to commend the little volume as an accom- 
paniment to an after-dinner cigar He also quotes freely 
fiom contemporary and other authorities, including 
amongst these that profound thinke: and teacher, Mr 
Mallock Mr Mallock, as quoted by Mı Edwards- 
Moss, tells us that we should “learn to love the sea, and 
the woocs,” ‘and also “the wild smell of the heather ” , 
from which we may gather that Mr Mallock has probably 
discovered some portion of the country ım which the 
heather smells of patchouli 





LETTERS TO THE EDITOR 
[The Zadttor does not hold himself responsible for opinions 
expressed by his correspondents Nether can he under 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of Nature No notice ts taken of anonymous communi 
cations | 
‘¢Sky-coloured Clouds” at Night 
In NATURE, June 28 (p 196), Mr Backhouse notes the ap- 
pearance of lummated clouds to northward at mght Similar 
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clouds are seen from here on almost every clea: night near 
the summer solstice For the last two years special note has 
been taken of them In 1887 they were first seen at midnight 
on June 13, and last seen on July 20, this year their first appear- 
ance at midnight was on June 4, and they are still visible every 
clear night The clouds are not, as far as I have observed, 
coloured, but shine with a peatly or silvery lustre I have seen 
them at midnight as high as 30° altitude, but they are generally 
confined to the first 10° or so above the northern horizon The 
facts that they vary greatly from night to might in appearance, 
being sometimes almost absent, aad that one or two photographs 
that have been taken of them show them simply as ordinary 
cirrus clouds, all seem to indicate that they 1eally are very high 
cirrus lighted by the sun 

I may add that the upper glows con‘inue to be seen here, 
though with varying intensity, on every clea: night both before 
sunrise and after sunset, but for the past year no reddish ring o1 
glare has been observed 1ound the sun 1n the day-time 

Ben Nevis Observatory, July 2 R T Ovtonp 





Mıcromıllımetre 


THE Council and the Fellews ın general meeting have taken 
into consideration the objection raised by Prof Rucker to the 
term miciomillimetie 

This term was in use by microscopists long before the Buitish 
Association Committee formulated their system of nomenclature , 
but nevertheless the Society are unwilling, on a question of 
precedence only, to insist upon 1etaining a word which may give 
nse to confusion 

The Council have therefore dnected the editors of the Journal 
to discontinue the use of the term ‘‘ miciomillimetre,” and to 
substitute for it that of “micron,” which has been ın use for as 
long a time as the former word 

This resolution has been confirmed by a geneial meeting of 
the Society, who agtee with the Council in thmkinz that the 
term ‘‘ micrométre,” proposed by Prof Rucker, would give 11se 
to considerable confusion fro n its similarity to ‘f micrometer ” 

FRANK CRISP, 


Royal Microscopical Society, June 21. Secretary 





A Prognostic of Thunder 


AMONG prognostics of thunder given in books and elsewhere 
I have neve: met with mention of what has for years been to me 
one of the most trustworthy of weather signs, viz the formation 
of pa) allel sti eaks or bars, definite ın form but limited ın number, 
extent, and pet-istence, appeaiing chiefly in curus and cro- 
stratus, but also on the suface (apparently) of nimbus In 
curus they give often almost the first intimation of coming change 


followed within twenty four or thirty-six hours by thunder 
When they appear on nimbus the interval 1s much less, but they 
are not seen, I think, on the thunder-cloud itself These small 
patches of definitely marked ‘‘ parallel bars” aie to be distn- 
guished fiom the more general parallel arrangement which 1s 
often seen on a much larger scale, but which has not, so far as 
my observation goes, any veiy distinct value as a weather 
prognostic 

As the thundery season is now on, ıt would be mteiesting to 
have the obsei vation confirmed by others, and the connection of 
this particular form of cloud with electric disturbance explained 
Ihave no doubt of the fact, and have often, and several times 
within the present yem, pointed out these “parallel bars” to 
friends who had never observed them, and haidly ever has my 
prediction of thunder failed to come tiue In the very few cases 
in which thunde: has not followed in the same locality, I think 
I may say that there have never been wanting instances of its 
occnirence within a modeiate distance B WooppeSmiTH 

Branch Hill Lodge, Hampstead Heath, June 29 


Parasites of the Hessian Fly 


ALTHOUGH numbeis of these most useful insects weie bred 
last year fiom puparia of 1886 and 1887, there seemed to be a 
good deal of doubt among some entomologists as to whether the 


American species, Mer:sus dest) uctor, had occurred JI bred a 
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large number of various kinds, four of which appeared to me to 
agree in every respect as to form, colour, and markmg with the 
description gtven by Piof Riley 

During the present month (June) I have bred a very large 
number of this parasite, specimens of which (both male and 
female) I sent to Dr Charles Lindenan, of Moscow, who has 
Just 1eplied that ‘‘ the specimens of parasites sent, bred in Eng- 
land from the Hessian fly, seem to me to be Jferzsus desti uctor 
of Riley, &c ” He thus fully confirms my opinion of last year, 
that the American parasite had occurred here Early ın the 
spring I bred several othe: parasites which, I am much inclined 
to think are Platygaster hitsickiz of Riley, and, if this 1s 


: correct, ıt strengthens the opinion that part of the attack came 
| from America 


The damp muggy weather appears to be decidedly favourable 
fo. the development of “the pest,” the larvae of which I found 
at the beginning of this week engaged in weakening the stems 
of barley , and on June 2 I observed a female Hessian fly ovi- 
positing The numbei of eggs laid was 158! Tiuly a most 
prolific ‘ pest,” requirmg both natural and artificial means to 
check its increase FES 





Fact and Fiction . 


As Mr Grant Allen -eads NATURE,—uindeed this 1s evident 
from a sentence ın his novel ‘‘ This Mortal Coil,” now ın course 
of publication in Chamiers’ Jour nal—he will perhaps be good 
enough to satisfy my doabts upon the following practical points 
in electro- and theimo physics Fustly, in order to successfully 
attract a flash of lightning to a tree, ıs it necessary to bury 
beneath its roots a Rhamkorf coil? Secondly, do Rhumkorf 
coils exist which are wzthout secondary wires? Thirdly, will an 
electric discharge ignite commercial petroleum oil ? 

While it is not undesirable that scientific fact should be 
imported into modein fiction, it ıs surely rnportant that ıt should 
be fact loose statements are apt to peipetuate themselves 

Mr Allen 1s exceptior ally well read and observan*, and I am 
quite at a loss to understand why a simple solution of contimuity 
in that part of his copper conducting wire which was immersed 
in the petroleum would not as well have served his purpose (if 
indeed, that purpose could have been effected ın the way 
described), as the elaborate expedient of burying and destroying 
an expensive piece of apparatus, 


Dubhn, July HARRY NAPIER DRAPER 


The Nephridia of Earthworms 


THE number of NATURE published on June 28 last contains 
(p 197) an interesting paper by Prof Baldwin Spencer, which 
deals with the excretory system of the gigantic Austialian earth- 
woim Megascolides Piof Spence: promises an extended 
memoir upon the anatomy of this earthworm, which has not 
hitherto received more attention than a superficial desciiption 
In the meantime the paper n NATURI contains an abstiact of 
the results obtained by the author fiom his investigation of the 
nephiidia 

This pape: 1s particularly interesting to myself, as I am at 
present preparing an accyunt of some further investigations into 
the anatomy of the excretory system of earthworms, which will 
supplement those already published by me in the Quart Fotin 
Micr Sct (January 1888) 

It appeais fiom Prof Spencer’s paper that, as he himself 
points out, there is a considerable 1esemblance between the 
excietory organs of Megascolides and of Lericheta aspergellum, 
one of the species inves.igated by me, there aie at the same 
time certain 1mpoitant differences between the two types 

In my paper upon P asfergellunt I desciibed only the 
nephridia of the ante1101 segments of the body I have since 
found that the nephridia of the poste1101 segments are in some 
respects different In both cases, however, the external orifices 
ae more numerous than T was at fiist clined to suspect They 
are not limited to the area of the segments which lie between 
the setæ, but aie found all ovei the body, scattered nregularly,, 
they have, in fact, no relation whatever to the segmentation of the 
body 

The tufts of tubules in the posterio: segments of the body are 
not so abundantly developed as in the anterior segments, where 
they not only form a layer coyering the body-wall and septa 
but occupy neatly tl e whole of the cœlomıc space available. 
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Again, they are far nished with numerous ciated funnels, I 
have not detected them im the nephiidia of the anterior segments, 
but they have been pos-ibly overlooked ‘nese funnels are very 
abundant , for example, I counted five in one sect'on on one side 
of the body Some of them are distinc ly larger than others , the 
larger ones were occasionally observed to be connected with a 
duct which perforated the septum and joined the nephiidia of the 
segment behind > 

In the posterior segments there ıs a distinct tendency for the 
nephridial system to become broken up into isolated clumps 
It by no means always happened that th s tendency to segregation 
was ın relation to the me amerism of the body On the cortrary, 
the tufts are scattcied trregularly in the segments , and the inter- 
segmental septa do not always isolate the nephridial tufts which 
are connected by intiaseptal tubules 

In fact the nephridial system of Pusecheta and Alegascoltdes 
forms a strong suppoit for that view of the origin of the seg- 
mented fiom the unsegmented worms that has been so ably 
argued by Arnold Lng 

With regard to the ciliated funnels of Per :cAeta, it 19 uight to 
mention that they have been aheady observed by Dr Benhan 
im aspecies fiom Luzon, though no descuption has beer. pub- 
lished = Piof Spencer has made the observation that in the 
posteiior region of the body of Afeyasol: les there aie 2 pair 
of much larger nephridia, which aie furn.shed with a ciliated 
funnel opening into the segment in font of that contaming the 
nephiidium He believes that these have arisen fiom the 
smaller neplnidial tufts, and thet from them ae derived the 
paired nephridia of sı ch earthwor ns as Lumbricus Iaw quite 
dsposed to azice with Prof Spence: with regard to these 
points I had already made some observations upon another 
earthy orm which exhibits a closely analogous structure 

In Pericheta aspergilium, as I have mentioned above some 
of the ciliated funnels are larger than tne others, and aie con- 
nected with a nephridial tuft lying in the segment behin1 that 
which contains the funnels I coald not, however, notice a very 
marked difference ip the size of the nephricial tubules themselye-~ 

In another species of Pericheta, viz P arata, which wa» 
characterized some years ago (din Mag Nat Hist , 1883) by 
myself, the nephiidia. system 1s rather different from that of / 
aspergilum Mr W L Sclater, of the Calcutta Museum, has 
kindly sent me some specimens of this worm which were well 
preserved ‘The worm has been lately 1e-described by Dr D 
Rosa (Ann Alus Cru Genova, 1888), who states that each 
segment contains a pair of nephiidia, opening inteinally by a 
funnel which lies in the segment anterior to that which contains 
the nephridium So far Dr Rova’s description ıs accurate, but 
there are also innumerable tufts of minute tubules which may or 
may not be provided with funnels These appear to be for 
the most part quite distinct from the large paw of nephiuta 
The calibre of the tubules of the large nep4iidia is many times 
greate: than that of the small tufts The latte. open by 
numerous orifices on to the exterior 

In the present state of our knowledge ıt appears to me per- 
missible to de:ve the paired nephriaia of Lumbricus, &e& , fiom 
the network of Firech eta m two ways, which may both have 
act ally taken place — 

(1) By the giadual development of a pair of large nep nidia, 
in the way suggested by Prof Spencer, out of the minute 
nephridial network, and the gracual disappearance of the latter 
(which 1s in the process of disappearance in Pericheta armala) 

(2) By the gradual breaking up ofthe rephndial network to 
tafts of tubules specially connected with the seta, as in Acantho- 
diuus multiporus, and by the disappearance of all but two of 
these D: Benham’s interesting form, B: a-hydrt/us, which has 
two paus of nephridia in each segment, offers an intermediate 
cordition in this 1eduction 

To assume that the ordinary condition of the nephiidial 
system of earthwoims has been denved in these two ways, 
renders the mutual affinities of certain earthworms easier to 
understand For example, Fes zony.x (wh ch ts so nearly allied 
to Pertcheta in most respects, but differs ın having nephridia of the 
Lumbricus pattern) may have been derived from Per icheta 
d:irec.ly wa some such form as P a7 mata without having passed 
through an ‘‘ Acanthodrilus stage” , again, Deinodrelus, which 
1> intermediate in many characteis between ezcheta and 
Acanthoti ius, 1s also, as I shall hope to show later, inter- 
mediate in the ariangement of its nephridia, and may therefore 
represent a stage in tae evolution of Acanthodriles 

Zoological Gaidens, N W, ° FRANK k BEDDARD 


THE “ AVOCET” ROCK 


‘THE circumstances attending the loss of the ss 
Avo-et and Teddington towards the southern end 

of the Red Sea in tne year 1887, and the subsequent 
finding of che small coral patch on which it 1s probable 
they both struck, are of interest, and deserving of 1ecord 
as showing the necessity for veiy close examination of 
seas where corals flourish, and the difficulties experienced 
in finding a small patch at a distance from land, when 
neithe: discoloration nor break of sea aid the searcher 
It should be premised that the area between the Zebayir 
Islands ard Jebel Zukur, in which this rock hes, had 
never beer properly sounded, only a few scattered depths 
having been obtained It ıs crossed yearly by hundreds 
of steam-ships—the majority of them British—and has 
always been accounted as deep, safe water 

Cn the 4th of March the Avocef was steaming south- 
wards —with another steamer, the S¢ Oswald, with which 
she had kept company for some hours, not far ftom her— 
a strong head-wind and heavy shoit sea prevailing at the 
tme At about 8 am a shock was felt, succeeded by 
two others, and shortly afte:war&s water was found to be 
coming in_ It being evident that the ship would go down, 
the Sf Oswald was signalled, and after a little time the 
crew of the Avocet were taken off by her, and the latter 
sank <A Court was held at Aden, and the evidence 
taken before ıt showed that the shock had been slight, 
one witness stating that he thought something had gpne 
wrong in the engine-1oom, and another, that ıt was a 
heavy sea that had struck the ship The verdict was 
that the ship had struck on an unknown rock ın latitude 
14° 21N longitude 42° 38’ E, the position given by the 
master No evidence was given to piove this position ; 
but the fact of the Sf Oswald being ın company, and of 
' other steam-vessels passing on either side of the two 
| ships both just before and just after the accident, seemed 
to show that they must have been in the straight track, 
and that the position was not far wrong in longitude at 
any rate HM surveying-ship Flyeag Fish, arriving at 
Aden shoitly after the inquiry, spent some days on the 
suspected giound, and found nothing but deep water, 
over a hundred fathoms being found in the position 
given 

Those who have the responsibility of the issue of charts 
for the guidance of navigators may be pardoned if they 
are extremely sceptical and difficult to convince in the 
matte: of new rocks in the great highways of traffic So 
many instinces occur of reports which on investigation 
piove to ve erroneous—sometimes in the whole, some- 
times in part (as of the position, for instance)—that very 
good evidence is required before a report, which seems 
in itself improbable, can be accepted, and one of Her 
Majesty’s ships sent—perhaps from a long distance, and 
from other important duties—to spend many days in a 
search In this case there was no doubt of the ship having 
foundered , but the cause of the disaster was somewhat 
doubtful, and her position was unsubstantiated It was 
evident, however, that if she had struck bottom ıt must 
be a very small rock, as the presence of other vessels 
prevented the supposition of a wrong course 

The Avacet was partly laden with railway iron, she was 
pitching in a heavy sea, and the evidence of external 
injury was not convincing Altogether ıt seemed more 
probable :kat some of this heavy material had fetched 
way and isjured the ship from inside than that a rock 
could exis: ın the very track of the heavy trade of the 
Red Sea The Admiralty therefore announced that they 
would orcer no further search until these points were 
cleared up, and the Board of Trade consented to order 4 
further inquiry 

The wiznesses were collected, and the Court sat on 
June 10, Dut before any further proceedings could take 
place a telegram was placed ın the hands of the Piesident 
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announcing that the ss Teddington had foundered after 
striking an unknown 10ck 5 miles north-east of the Awocet’s 
rock, or in latitude 14° 23’ N , longitude 42° 42’ 30” E 
This seemed sufficient, and the Court dissolved without 
any attempt to closs-examine the Avoce?’s officers on her 
position The Admuralty telegraphed for a ship of war 
to proceed from Aden to examine the spot The Grifon, 
therefore—whose captain had sat on the Court held there, 
and had concurred ın the finding that the Teddington had 
struck on an unknown rock—spent over a week in 
traversing the aiea including both positions, sounding 
and diagging a chain cable suspended fiom her quarters, 
but found no sign of shallow wate or rock On her 
return to Aden, a fisherman announced that he knew the 
rock, and the Gr7fo7 returned with him, only to find that 
his 10ck was a well-known one 40 miles fiom the spot 
requned. 

Any futher act on was then suspended until the full 
report of the Teddington disaster was received The 
official report of the Court held at Aden was long before 
it arrived in England, though the protest of the master 
was received before many weeks 

This stated that the Yeddzngtou was on her way north, 
and on June 9, at 6am, she passed 54 miles eastwara of 
Abu Al, where she got a good position and the error of 
her compass, and thence steered to pass 5 miles east of 
the position given for the Avocet danger, calm, and 
weather fine At 830 she struck heavily, nothing being 
seen under the stern, and no land in sight Course was 
at once steered to the south-west, into the track of steameis, 
when the ss Cazro was met with, and the crew taken off, 
the Teddington foundering shortly afterwards The 
maste1 gave his position as in latitude 14° 24’ 30” N, 
longitude 42° 42’ 30” E, or 14 mile north of the 
telegiaphed position , but cause was afterwards seen to 
prefer the latter 

A statement was shortly after received from another 
ship that they passed the Teddington, abandoned and 
low in the water, at a time four hows later than that 
given for her foundering This contradiction seemed to 
requne explanation e 

Before the official report arrived, the master of the 
Teddington called at the Admiralty by desne on 
August 4, and gave his account by word of mouth 
His relation was so straightforward, and ıt was so evident 
on cross-exam.nation that the ship had been navigated 
with great care, that ıt was clear that another and closer 
search must be made Captain Fiee explained that the 
Teddington had been lost sight of in the haze, as the 
Caro steamed away, and that ıt was believed she had 
then sunk 

The position now given, being 5 miles from the straight 
track that steamers usually endeavour to follow, gave 
much more probability to the existence of a 10ck than the 
Avocet's report, which placed it exactly in that dnect 
route Orders were therefore at once sent to H M sur- 
veying-vessel Sy/vza—then in the Mediterranean — to 
proceed to the spot, and institute a minute search early in 
October, when the climatic conditions are most favourable 
to that work 

In September a reply was received to inquuies made of 
the master of the S¢ Oswald as to the position of his ship 
when signalled by the Avocet This showed that the S¢ 
Oswald had found, when Jebel Zukur was sighted, that she 
was considerably to the eastward of the ceriect course, 
and that the position given by the Avocet was some four 
miles in error The position now given was 14° 21'N, 
42° 41’ E, placing the Avoce¢ within 14 mile of the 
Tedaington’s danger This greatly stiengthened the 
evidence, and showed that a general strong cross-set 
must have existed on the morning that the Avocet was 
lost, sweeping the whole trade to the eastwards 

Unfoitunate occurences delayed the Sy/vza, and when 
she arrived on the scene, the strong southerly winds had 
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already set ın Nevertheless, a close search was accom- 
plished, especially of the ground embracing the two best 
positions of the Avocet and Teddington, and extending 
far on either side Six weeks were spent im this search, 
but no danger nor considerable shoaling of the water 
could be found The heavy sea which caused he: to part 
her cable, carry away anchor stocks, and do othe: damage, 
and also placed considerable difficulties in the way of 
marking the area with beacons, seemed also to afford a 
means of sighting the rock—had it existed—by the break 
that would probably be seen on it When, however, the 
chart of the search was received, ıt was noticed that in 
one spot, nearly midway between the Avocet and Ted- 
adington positions, there was a slight shoaling of the 
water, a small area of 28 and 30 fathoms eaisting 
among the general depths of 35 fathoms The Sy/vza 
had anchored on this, and had commenced to search it 
carefully with the boats, but the freshening gale drove her 
from her anchors before the whole area was examined 
The indication afforded by this area, the slope of the 
sides of which was only a few degrees, was very slight, 





but ıt was evidently necessary to re-examine it before 
it could be certainly stated that no small danger existed 
HM ssurveying-vessel Stor was therefore directed to 
make a fourth search on hei way to the East Indies 

Steering out from the mainland to the eastward, the 
Stork struck a depth of 28 fathoms at 8 am, April 25, 
but passing over it, the spot was not again found until 
late in the afternoon The ship was then anchored with 
a light anchor in 26 fathoms of water, and the boats began 
tosearch Just before dusk 6 fathoms was found The 
night was luckily fine, and next morning the search was 
renewed, concluding in finding—not 100 yards fiom the 
ship—a small coral mound on which in one spot was a 
depth of only 15 feet at low-water summer level of the sea 
Before, however, the examination was quite completeethe 
wind suddenly freshened, causing the ship’s anchor to 
drag, and the ship to drift directly towards the rock Tg 
clear this the cable had to be slipped, and the Szor% thus 
narrowly escaped passing over the rock that she had just 
found *s 
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The position of the rock is im latitude 14° 22’ 8" S, 
longitude 42° 41’ 32” E, 18 miles from the island of 
Jebel Zukur, and the same from the eastern shore of the 
sea, and out of sight of land except in clear weather, when 
Jebel Zukur is visible The dangerous portion of the 
rock 1s only about 40 yards ın diameter, but the sound- 
ings round for about 100 yards give indications of its 
presence 

Its slope 1s not so very steep as in some other instances 
of coral banks in this sea Assuming that coral after ıt 
attains within a certain distance of the surface grows 
mainly outwards, and that the almost perpendicular sides 
of some of the Red Sea reefs are mainly the result of such 
outward growth, the comparatively gentle slope of the 
Avocet rock may be taken to show that it 1s ın an early 
stage of 1ts development , a view which its small size also 
supports 

The rock hes on the bank of soundings on the eastern 
side of the deep-water gully up the centre of the Red Sea, 
near its edge, and close to the point where it comes to an 
end It has frequently been noticed that coral patches 
most readily form on the edges of such steep submarine 
slopes—witness other parts of the Red Sea itself—but 
they generally take the form of a scattered line along such 
an edge, and it 1s not usual for one small and isolated 
patch to alone make its appearance 

This 10ck 1s nearly midway between the St Oswald’s 
position for the Avocet and the telegraphed position 
of the Teddington, and ıs about 350 yards from where 
the Sylvza was at one time anchored It lies about 53 
mules off the direct line between the Abu Ail channel and 
a point 3 miles west of the Zebayu Islands—the course 
generally taken by ships 

Seeing that transverse currents are by no means rare 
in the Red Sea, 4nd also that many vessels—especially 
when bound north at night—habitually pass outside Abu 
Ail, 1t 1s a cause for marvel that no smp has ever struck 
this small danger before One of the telegraph cables 
passes close to 1t—so close that ıt 1s doubtful on which 
side it lies, and the ship laying ıt may therefore be con- 
sidered to have had a narrow escape On the very 
morning of the Avocet’s loss, a laige troopship passed 
east of that vessel an hour before she struck Evidence 
is already forthcom ng of many ships having been swept 
to the eastward at different times, so that they must have 
passed very close to the Avocet rock 

The absence of a marked break on the rock is another 
somewhat curious fact, and shows how a short heavy sea 
without the accompaniment of an ocean swell can pass 
over as little water as 15 feet without showing more than 
the white horses which ciown every wave when the wind 
1s strong 





MAGNETIC STRAINS 


| has long been known that when an iron 1od 1s 
magnetized its length is in general slightly increased 
This phenomenon was first studied by Joule about the 
year 1847, and most of his experimental results have been 
confirmed by other physicists, among whom may be 
mentioned the names of Tyndall, Mayer, and Barrett 
Joule enunciated the law that the elongation of a 
magnetized rod is proportional to the square of its 
magnetization, a law which seems to have been pretty 
clearly supported by his experiments so fai as they 
went Now, when iron 1s subjected to the action of con- 
tinually increasing magnetizing force, a point is at length 
reeched when further increase of the force produces com- 
paratively little effect upon the magnetization The iron 
e15 then, in popular language, said to be “ saturated,” and 
1s (or until lately was) commonly supposed to have 
attained a condition of magnetic constancy, so that none 
of the properties of the metad*connected in any way with 
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its magnetism would be mateuially affected by any inciease 
of magnetizing force, however great, beyond what was 
necessary to produce saturation 

Joule carried many of his observations up to the so- 
called “saturation point,” and then, perhaps naturally, 
seems to have assumed that nothing would be gained by 
going any further, and accordingly discontinued his 
eaperiments It 1s, however, a somewhat remarkable 
fact that although his interesting discovery was soon 
widely known, an account of it appearing in almost every 
text-book Gealing with electricity, while an exhibition of 
the phenomenon in question became a familar lecture 
illustration, yet-for the thirty-seven yeais following the 
publication of Joules paper ıt seems never to have 
occurred to any experimenter to try what would be the 
effect of sudjecting an iron rod to stronger magnetizing 
forces than those applied by Joule himself Perhaps I 
may be pardoned if I refer to the accidental circumstance 
which led me to do so 

In 1884, a reprint of Joule’s scientific papers was issued 
by the Physical Society, and I then read, for the first 
time, his original memoir on the effects of magnetism 
upon the dimensions of non an@ steel bars I had re- 
cently been engaged in an investigation of the heat- 
expansion of sulphur, changes in the length of rods of 
that substance being indicated by the.r action upon a 
small movable mirror which reflected the focussed image 
of a wire upon a distant scale, and it struck me that a 
similar mezhod would be well adapted for the exhibition 
of magnetic expansions Wishing to have the satisfactfon 
of witnessing some of these effects, I put together a rough 
apparatus, in which the mirror principle was apphed 
The battery employed consisted of five laige bichromate 
cells, the zinc plates of which were immersec ın the solu- 
tion by the action of a treadle, and withdiawn by an 
opposing spiing when the pressure on the treadle was 
removed ‘The cucut included the magnetizing coil, a 
galvanometer, and a contact-key 

The first 1esults of expe1iments made with this appar- 
atus were disappomting Eveiythmg appeared to be 
quite ght the mirror worked perfectly, as was shown 
by its deflection when the temperature of the non rod 
was slightly valued, the iron was well annealed, and 
there coulc be no doubt that the magnetizing force used 
was move than sufficient to “ saturate ” ıt (in the popular 
sense) Yet the elongation indicated when the circuit 
was closed was only a small fraction of what had been 
expected, the movement of the focussed index upon the 
scale being, indeed, scaicely perceptible 

The arrangement was varied in several details, and 
further attempts were made, but without any better 
success In these perplexing cncumstances I happened 
to remove my foot from the battery treadle while the 
contact key was still.depiessed, and at the moment of 
doing so I noticed a curious “waggle” of the focussed 
image A movement of the same kind was found upon 
trial to occur if the zincs were loweied into the quid 
while the key was down ‘The operation was then per- 
formed very slowly, and the exact nature of the waggle 
became clearly 1evealed As soon as the zinc plates 
touched the surface of the liquid the index immediately 
jumped into a positon indicating a certain small elonga~ 
tion of the magnetized iod_ As the zincs went in deeper, 
this elongation at first steadily mcieased, but only up to 
a certain paint, after which it was dzmuneshed, and when 
they were completely immersed ın the liquid, the focussed 
index had returned nearly to the zero position, showing 
that the elongation had almost entirely disappeared 
When the zincs were again slowly raised, the same cycle 
of changes occurred ın inverse order 

The conclusion obviously suggested by these observa- 
tions was one tha: could not be readily accepted It 
appeared as if the magnetizing force which had been used 
in the fist instance was Zoo great to produce Joule’s 
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effect, and that ıt yas only when the current was dimin- 
ished by increasing the resistance of the battery that the 
elongation of the iron became well developed “This view 
clearly involved the assumption that the common notions 
as to magnetic saturation must be at least ın part erro- 
neous, and I therefore endeavoured to find some other 
explanation of the apparent anomaly In particular, I 
suspected that it might be due to electio-magnetic action 
of the kind known as “solenoidal suction” between the 
iron rod and the coil , but a few careful experiments con- 
vinced me that, although this might well have been the 
case, yet in fact it was not so Nor did any other hypo- 
thesis present itself which would bear examination, and I 
accordingly fell back upon the first and natural interpreta- 
tion of the facts, which rmplres that magnetizing force may 
exert an important molecular influence upon iron even 
when its magnetism ıs saturated 

A fuller investigation of the phenomenon was then made 
with very delicate appaiatus and greater battery power, 
and the results were communicated during the next year 
to the Royal Society, the principal conclusion airived at, 
so far as regards iron, being the following When an iron 
rod 1s subyected to a continually increasing magnetizing 
force, 1ts length at first increases to a maximum and then 
diminishes, ultimately becoming actually Zess than when 
the rod 1s unmagnetized 

I have since published accounts of further experiments, 
and amongst others of a series in which iron rings 
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surrounded by magnettzing coils were used tmstead of 
straight rods The changes produced by magnetization 
in the diameter of the 1ings were of exactly the same 
nature, showing conclusively that the effects before ob- 
served could not have been due to any unexplained action 
of the ends of the rods 

By the kindness of Mr W H Preece, F RS, who 
placed at my disposal the large secondary battery used in 
hghting his house at Wimbledon, I have recently been 
able to sepeat some of my experiments with magnetic 
fields of exceedingly high intensity Rods of iron, nickel, 
and cobalt were thus tested, and the results aie clearly 
shown in the accompanying curves, where the abscissz 
represent the magnetic fields due to the col m CGS 
units, and the ordinates the elongations and 1etractions of 
the rods in ten-mulionths of their lengths 

The retraction of iron, it will be seen, becomes ulti- 
mately gieater in amount than its maximum elongation, 
and reaches a hmitin a field of 1000 or 1100 umts, after 
which its curve becomes sensibly parallel to the horizontal 
awus Nickel, unlike iron, retracts? from the very com- 
mencement, rapidly at first and afterwards more slowly, 
until in fields of 800 units and upwards tts length becomes 
apparently constant Cobalt behaves in a very remark- 
able manner While the field 1s comparatively weak, no 
sensible change ın etthe: direction canbe detected After 


2 The retraction of nicke: under magnetization was first observed by Prof 
Barrett (NATURE, xxvı 585) 
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about 50 units of magnetizing force, the rod begins to 
contract, attaining its minimum length with 300 or 400 
units But instead of remaining unchanged in fields 
stronger than this, it again becomes longer At 750 ıt 
regains its original length, and thence up to 1400, the 
highest field reacheu m the experiment, ıt continues to 
elongate steadily 

It should be understood that so far as mete details are 
concerned the curves in the diagram relate only to par- 
ticular specimens of the metalsin question With different 
rods there will be certain small variations, dependent upon 
the purity of the metals and their physical condition 
But I have always found that unde: increasing magnetizing 
force 1ron 1s at first extended and then contracted, nickel 
is contracted from the beginning, while cobalt 1s first 
contracted and afterwards extended 

My best thanks are due to Mr Preece, not only for 
having given me the opportunity of carrying out the 
experiments desciibed above, but also for the exceedingly 
kind and cordial marner in which he did so 

SHELFORD BIDWELL 





A METEOROLOGIST AT THE ROYAL 
ACADEMY 


A RTISTS and poets are supposed to draw then 1n- 
spirations from communing with Nature , but ıt 1s 

well known that paintets in oil are rarely successful with 
the cloud portion of their pictues 

For some reason or other, skies and clouds are always 
far more satisfactory zn the water-colou: exhibitions than 
m galleries devoted to oils The transparency of the 
former medium enables a painter: to peat an amount of 
detail into his clouds which would make the sky fai too 
heavy 1f attempted in oil, so there 1s no doubt that oil 
asa medium ıs pecusaily unsuitable for the reproduction 
of cloud-forms, and that the utmost skill 1s requued to 
give even passable iesults 

Painters generally do pretty well when they only try 
to represent shading of the sky, 01 what Mr Lockyer has 
called the zoning of colour m the heavens They can 
paint the blue shy overhead gradually getting white: and 
grayer as you appioach the horizon, or the red round the 
honizon at sunset suimounted by a zone of orange shading 
through green into the blue above, as only shade and 
colour have to be rendered But when artists try to 
delineate the form, and, still more, the texture, of clouds, 
the difficulties are so great that few painters attain 
excellence in this branch of then work 

Few have yet learnt that, putting the difficulties of the 
medium aside, the structure of a cloud has ah anatomy 
as definite as that of a man, and that the perspective of 
cloud-forms obeys the same laws as that of bodies on the 
eaith’s surface Everybody paints ordinary objects so as 
to show a character.stic texture or structure the silk 
dress, the woollen carpet, the wooden flooi, are all care- 
fully distinguished , but how many tealize the essentially 
different structure of cloud-forms—the hairy cirrus, the 
lovely fleecy sky, or the rocky masses of cumulus? Nobody 
would dare to draw a building, a 10ad, or a tree out of its 
due perspective , but many seem to think that the forms 
and distances of the sky can be 1endered by daubing 
white and blue and g.ay piomiscuously over the canvas 

The chapteis on clouds in Mr Ruskin’s “ Modern 
Paimters” sin against every canon of literatuie They 
are disjointed, discursive, irrelevant. and wander into 
many by-paths , for one note brings in the causes of the 
failure of the Refoi mation in Germany, and the whole ends 
with a commentary on the nineteenth Psalm But, in 
spite of all this, they preach in briluant and poetic lan- 
guage the two great truths that clouds have distinctive 
characteristic structures, an@ethat their perspective must 
be as carefully drawn as that of a building In one of the 
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illustrations—that of the tower of Beauvais Cathedral in 
front of a thundery sky—uis the finest delineation of cloud 
in line that has yet been produced, and though Mr 
Ruskin's writings have had a powerful mfluence on con- 
temporary art in England, the following notes on the 
pictures now hanging on the walls of the Royal Academy 
will show that much still remans to be done before 
British aitists have exhausted the possibilities of cloud- 
painting 

The great landscape of the year 1s undoubtedly Sir J 
Millais’ “ Murthly Moss’ (No 292) and readers will 
naturally ask, Is the sky good? ‘The answer 1s, unequl- 
vocally, Yes Our'great artist has selected a somewhat 
rare form of sky, but one which 19 most useful in giving 
distance and perspective to a picttre A» a whole, the 
sky 1s covered with a sheet of thin flat cloud , but, while 
the top of the pictuie appears uniform, the sky lower 
down looks as if it were composed, or made up, of 
parallel bars, which get thinner and thinne: as they 
approach the horizon 

If a serres of disks stretched in a line from nearly 
overhead to the horizon, at a uniform height of about 
10,000 feet, we should see the whole under-suiface of 
those overhead, and progressively less and less, till on 
the horizon the thin edges of the disks only were visible, 
like straight bars This is exactly what happens in 
Nature when a thin flat sheet of cloud 1s broken into 
irregular flakes Above, there 1s only visible the flat, 
formless under-suiface, while ın the distance the thin 
edges of the flakes appear mote and more like bars 
Thus the picture of the sky alone gives instinctively the 
idea of retreating distance 

Turner, curiously enough, hardly ever painted cumulus, 
but almost always a coarser form of this flaky sky grow- 
ing into thinner and thmner bats towards the horizon , 
and I have seen pictures by Mi Leader, in which the 
same device was used for giving distance, with great 
effect In Miullais’ picture the artist has painted the sky 
with consummate skill, true to Nature and true toart 
in not destroying the balance of relazive distance 

Another important landscape 1s No 102, Mr G 
Boughton’s “A Golden Afternoon’ But in this the sky 
is scarcely satisfactory The clouds are iather spotty, 
but yet not of the kind which come in flocks of httle 
coudlets, and it 1s difficult to make out erher the 
precise form which it 1s intended to delineate, or the 
perspective of the whole sky The reproduction of re- 
presentative structure ıs simply nowhere, for at a distance 
neither form nor structure are discoverable , while close 
a: hand the brush-marks are so apparent that the lower 
clouds appear to have a fibrous structure [hs would 
be practicaliy impossible, for though the summit of a 
rocky cumulus 1s often combed out mto hary cirrus, the 
rest of the cloud remains firm, and this would not occur 
on “a golden afternoon ” 

Mr Leader can be complimented on sending three first- 
rate skies in the thiee pictures winch he contributes to the 
exhibition In No 408 he not only paints “ An Gld English 
Homestead,” but also a truly Enghsh sky A wisp of cirrus 
floats over a well-painted cumulus, while the ideas of 
relative height and distance are well given Cloud forms 
are essentially the same all over the world, but the details 
difer, and if the sky in this pcture were alone, I 
could say that it was nowhere in the tropics but somewhere 
in a temperate zone In No 638, “A Summe: Day ’— 


“ When the south wind corgrega‘es in crowds 
‘The floating mountains cf tle silver clouds ’— 


a 
Mr, Leader again paints the same kind of sky vey 
beautifully, but in No 421, over “ The Sands of Aber- 
dovey,” he gives a totally different type of cloud Here 
the clouds float as a thin white fleece on the sky, with 
some small ragey, evaporatufy cloud of a totally different 
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structure at a lower level The effec 1s very striking, 
and the accurate diawing of the forms gives height and 
distance to the picture 

Mr V Cole’s “The Pool of London” (No 350) has 
been puichased under the Chantrey bequest This 1s a 
large, fine picture, ın which the artist has employed a 
device for giving distance that was sometimes used by 
Turner A dark mass of cumulus cloud on eithe1 side of 
the sky leaves a sort of bight vault running down the 
centre, 1n which high white clauds lead the eye to the dome 
of St Pauls ın the distance The painting of all the clouds, 
and the effect of their floating at different Jevels, are very 
good , but somehow the scale of distance m the picture 
1s scaicely satisfactory Artists are conventionally 
allowed to diminish the size of objects in the foregiound, 
and to increase that of distant objects so as toimpiove the 
| effect , but the modern eye, which ıs trained to the accurate 
| projection of objects at different distances given by photo- 
I 


graphy, knows that in this picture the ships ın the fore- 
: ground shculd be bigger, and the Cathed:al dome smaller 
| than they are here delineated 

“Then came the Autumn, aljin yellow clad,” ıs the 

poetic title of Mr G Lucas’s picture (No 342) A beautiful, 
| finely-painted shower-cloud, in the shape of a ising, 
driving cumulus, gives such an idea of space and height 
that ıt ıs a pleasure to look at such a truthful transcript of 
Nature Tius 1s one of the best skies ın the exhibition 

Close by, and in great contrast to the above, but 

fortunately well skied, hangs a smal] landscape whach 
| contains a sky of the worst possible description White 
and blue and gray are patched about the canvas pro- 
muiscuously, regardless of form or drawing or perspective , 
and theartist seems to consider that any mixture of these 
| colours represents a cloud-covered sky 

Artısts do not often break a lance with men of science, 

. but Mr J Brett hasrun a tilt against the astı: onomers and 

geologists One of his pictures of this year is an am- 
| bitious sukyect—‘ The Earth’s Shadow on the Sky the 
| Rising of the Dusk” A short time after sunset in fine 











weather, the shadow of the earth appears to rise fiom the 
eastern horizon, like the segment of a leaden-gray atch ; 
but there 1s little to suggest this on Mr Bretts canvas, 
though the general effect of the picture is very pleasing 
A bright green sea fills up the foreground, then comes a 
| lne of gray mist m shadow, with blue hills above, while 
the zoning of a gilded sunset sky from red through 
, orange to blue is very skilfully handled But the low 
| must 1s more characteristic of sumse than sunset, and 
the sky appears to us veiy bright to be opposite the sun 
| This artist also shows a well-painted show er-cloud in “A 
Heavy Squall off the Start Lighthouse,” and a confused 
cumulus ma shghtly finished work entitled “ The Bristol 
Channel ” 
In “Nearing the Needles—Retuin of Fine Weather 
| after a Gale,” Mr H Moore exhibits a pretty picture, with 
a lovely sea and sunht chalk cliff, but the clouds are not 
very well cefined , and are rather soft for the rear of a gale 
The Neecles appear to lie to the east of the observer, 
while the sea and ships appear to be running from south- 
_ east If tkis 1s so, the sky has far more the character of a 
north-west than of a south-east wind Another of Mr 
Moote’s pictures—“ A Breezy Day in the Channel”—brings 
; into evidence the great difficulty of painting clouds care- 
_ fully, and yet of maintaining the balance of the picture 
| Here the, Clouds—irregular cumulus—are very good in 
form, anc beautifully painted, but this careful work 
makes them so heavy that they appear rather too near 
An artist’s scale of distance is to a certain extent a scale 
of distinctness , so that when clouds are painted in minute 
detail, ıt 1s very difficult not to make them appear too 
near The same criticism applies to this painter’s “ West- 
ward,” where another beautiful sky, correct both in form 
| and perspective, 1s a good deal too heavy 
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The low, l-deffmed cumulus in Mr Hook’s “ Low-Tide II J/astruments—The De La Rue equatorial 1s in 
Gleanings” are not more finished than the rest of the | excellent order , its mechanical mounting 1s now equal 
picture, but are correct both in form and drawing, and ! to the delicate purposes of stellai parallax to which ıt has 
the same remarks apply to his work, “A Day for the } been uninteirupted!y apphed dummg the last twelve months 
Lighthouse ” Although the mirror 1s perhaps somewhat dimmed with 

“Thanet Clifisin the Time of Peace,” by Mr S Cooper, | age, its figue, which has been recently tested by com- 
shows a good cumulus with curus overhead , but ın Mr | parison with the presumed best productions of the day, 
C Hunters “Fishers of the Noith Sea” the cumulus , retams its original very remarkable character 
cloud 1s not satisfactory | The two mirrors mentioned ın the last Report have 
Mists on a mountain, with a gray sky, are very well | been mounted temporarily on the large equatorial for the 


painted in Mr Faed’s “ And with the Burden of Many | purpose of the comparison of their photographic action 
Years,” and make an effective background to a striking ; An efficient electric control contrived by Sir H Grubb 
work of ait, while in “ The Approach to Bealloch-na-ba” | has also been added with the view of securing the gieat 
Mr H Davis has delineated mountain mist with equally | accuracy necessary in the movement of the telescope 
good effect The work for which the mniors were mtended having 
Mr. P Grahams “A Norfolk River” contains a very | been completed, they have now been dismounted 
good showery sky, but the brush-marks give an appearance Dr De La Rue having provided the funds necessary 
of fibrous structure which would not be in Nature, while | for a photographic telescope of 13 mches aperture and of 
his “Driven by the Wind” contains an effective mass of | the pattern suggested at the Pars Conference of 1887, 
gray nimbus or 1ain-cloud the large equatorial has been sent to Sn H Grubb at 
Mr W Shaw paints a good misty yellow-tinted sky in | Dublin, for the purpose of attaching thereto the instru- 
his “ Tide Race” , but the great mass of cumulus behind | ment in question, and of carrying out the other con- 
Sir F Leighton’s central figure of the “Captive Andro- | siderable alterations necessary for the photographic 


mache” 1s not very satisfactory chaiting of the heavens, as proposed at the aforesaid 
The sky in “The Old Water-Way,” by T Liddell, ıs | Conference 
good so far as form 1s concerned, but 1s painted so heavily The transit-cncle is ın perfect order 


that the clouds look like clods Philologists say that the Ill Buzldings — Mr Nasmyth has presented his 
word cloud is really derved from clod, but artists should | magnificent picture map of the moon for the service of 
not express that idea m their works There isa iainbow | the Observatory his very beautiful work of ait (6 
in this picture, so il defined that it 1s difficult to make | feet ın diametei) was completed by Mr Nasmyth from 
out the succession of tints, though I think the red zs | actual obseivation with a large telescope of his own 
meant to be outside, which 1s correct construction in 1849 
Mr R Rouse’s “ Pasture-landin Kent” would be much IV <Astronomual Work —During the past year this 
more pleasing if the clouds were more carefully painted, | has been twofold In the first place comtinuous attention 
and not so lıke patches on the sky In No 553, Mr H. | has been devoted to the photography of small portions of 
Wells ıs to be complimented on having painted rays | the heavens with the view of determming the parallax of 
diverging from the sun from exactly the proper kind of | certain selected stars In the first stance a careful trial 
sky These rays are rarely seen except through a peculiar, | of the method was made on the parallax of 61! and 61° 
flat, broken cloud , but they are usually associated with a | Cygm, because the parallax of the pomt midway between 
firmer, harder sky than 1s here depicted ° the two stars had been determined, with presumedly 
Lastly, Mr C Johnson paints the “ Plain of Arundel” | great accuracy, by Bessel in 1838, whereby effective means 
under two well-drawn layers of cloud, and Mr J | of comparing the two methods were supplied The 
MacWhuter has hit off with great skill and accuracy a | general agieement of the 1esult obtamed from photo- 
flat, broken cloud, lit ftom below by a setting sun, beside | graphy with that determmed by this most able astronomer, 
the picturesque castle of “ Edinburgh ’ together with the remarkable consistency of the individual 
Such are some of the mote notable skies in our great | photographic measurements, satisfied Prof Pritchard not 
national exhibition of pictuies, and 1t will be seen at once | only of the great convenience, but also of the unimpeach- 
that the best skies are painted as a rule by those who | able accuracy of the method Dr Pritchard has conse- 
have achieved the greatest success in the other elements | quently much extended these operations for stellar parallax, 
which make up a good pictue May we not therefore | and before the termiation of the piesent’yeai hehopes that 
fairly conclude that pait of their success 1s due to ther | the computation of the parallaxes of altogethe1 some ten or 
faithful rendering of skies and clouds , and that ıt behoves | twelve stars will be completed The hist will comprise 
those who wish to attain a high place among landscape | 61! and 617 Cygni, » Cassiopeiz, and Polaris, which four 
painters to study the form, the structure, and the perspec- | stars may be regarded as already completed Three 
tive of those clouds which give life, and height, and | more parallaxes have been Jrovzszona/ly determined from 
distance, to every picture ? RALPH ABERCROMBY observations of sex sonths,* viz a, 8, y Cassiopeie , four 
others also ate in a forward state Experience has 
suggested that Grete seer oe arti mort readily 
9 and efficiently determined by confining the photographic 
THE OXFORD UNIVERSITY OBSERVATORY. work on eck star to those four periods of the year which, 
EHE following are the principal parts of the Thirteenth | ın respect of each parallactic ellipse, are the most effective 
Annual Report of the Savilian Professor of Astronomy | for the purpose It should be stated that for the purposes 
to the Board of Visitors of the University Observatory, | of accuracy four stars of comparison are selected, instead 
read June 6, 1888 — Fe of the two with which astronomers have hitherto been 
I Lectures —In addition to the requisite.statutable | generally contented This photographic process enables 
lectures, Prof Pritchard has offered some others of a | Prof Pritchard also, without much consumption of time, to 
more elementary and quasi public character on descrip- | measure from night to night the distance between the stars 
tive astronomy, and expressed as far as possible m un- | of comparison themselves, thus furnishing a check to ghe 
technicallanguage He has been so much encouraged by | unavoidable variability of the scale of the focal field and 
the interest manifested ın these lectures that he proposes | of the photographic film These operations are at present | 
to offer another and perhaps more extended series on the | restricted to a systematic catalogue of stars of the second’ 
recent speculations as to the origi of the Cosmos from | magmitude It appears that astronomical work like this 
meteoric collision and on matters cognate therewith, is well adapted to an ObsePeatory connected with a great 
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University. It may be interesting to record the results 
of the computations so far obtained, vız — 


60 Cygni o 4289 +o 0180 | a Cassiope o 072 +c 042* 
612 Cygn o 4353 +o 0152 | 8 Cassiopere o 187 Æc 039* 
u Cassioperze 0 0356 +o 0250 | y Cassiopere<ta o5 Æc 047* 
Polars 0052 +o 034 





The last result ıs peculiarly ınterestizg, as 1t seers to 
furnish an instance where the resources of modein 
astronomy have arrived at the limits of their present 
possibility The total number of plates taken for the 
purposes of the above investigation is approximately 700, 
anc each plate has been measured with 120 bisections of 
the necessary stars, amounting altogether to about eizhty- 
fouz thousand observations Independently and concur- 
renzly with the preceding work Dr Pritchard undertook 
for the Photographic Committee of the Royal Society the 
examination of two silver on glass m rrors of the same 
aperture but of very different focal lengths, with the view 
of ascertaining the practical effects of focal length on the 
photographic field This work, owing to the temporary 
character of the mounting and the imperfection of the 
mechanical movement of the telescope, has been attended 
with great labour and personal endurance on the part of 
the observer, but at length ıt was brought to a successful 
conclusion, and the results have been communicated to 
and printed by the Royal Society The expenses of the 
instrumental appliances connected with this investigation 
have been defiayed partly from a giant from the Royal 
Society, and partly by the generosity of Dr De La Rue, 
to whom this Observatory owes so much, not only ir. the 
matter of pecuniary aid, but by his kindly encouragement 
and appreciation of our labours The general result of 
the investigation alluded to above 1s the comparative un- 
suitability of any mirror for an extensive charting of the 
heavens, and particularly as regards mirrors of short focal 
length , but at the same time it leaves no doubt as to 
the r capacity for the singularly accurate delineation of 
small portions of the heavens, and for such operations as 
those connected with stellar parallax, or the charting of 
the moon Preparations were made for the necessary 
observations of the lunar eclipse of January 28 of this 
year, but, as was the unfortunate case with this and 
many other Observatories, they were rendered ineffectual 
by a clouded sky 

The above astronomical operatians made ander Dr 
Pnichard’s direction were skilfully and sedulously carried 
out by the two Observatory assistants, Mr Plummer and 
Mr Jenkins 





NOTES 

Wr learn that Di Guppy left England for Batavia on the 30th 
ul: with the intention of spending some time in the examina- 
tion of the living and upraised coral ieefs of the Indian Aichi- 
pelago Mr John Munay Fas provided the necessary funds 
for the first sıx months of his sojourn in “hat region, ard has 
directed Dr Guppy in the first place to make 1s complete an 
examination as he can of the geological structure of Christmas 
Island Judging ftom the important notes and collections made 
by Captain Aldrich and Mi Luister during the 1ecent visit of 
TIM S &gerea, this island would seem to be one of the oldest 
of tae upraised coal islands, and as such 1: 1s likely to prove 
of considerable geological interest At the last meeting of the 
Geographical Society, Captain Wharton, the I{ydrographer, read 
a short pape: on this subject 


È rrarentLY we have missed our chance of solving the many 
interesting pioblems relating to the Antarctic regions The 
“matte: has now been taken in Fand by Germany, and we may 
be swe that she will not fail to carry out the enterpiise in an 
ene-getic and thoroughly scenti spnt ‘The expedition 1s being 
organized by Dr Neumayer, of the Hamburg Observatory 


Mr Jesse CoLLINGS is to be congratuléted on the result of 
his efforts tc secure for the paush of West Lavington, Wiltshne, 
the full benefit of the Dauntsey Charity, a pait of which the 
Charity Commissioners proposed to use for the establishment of 
a High School in some cther place in Wiltshire Itis now pio- 
posed—witl the approval of the Meicers’ Company, the principal 
taustees and patrons of the Charity, who have agreed to under- 
take a lithihty of €60,00c0—net only that the children of the 
poorer inhabitants of West Lavisgton shall be provided with an 
ordinary elementary education, bu: that a fully-equipped Lower 
School for tzchnica! training in horticulture and agricultme shal! 
be created for their benefit It 1s mtended that the latter school 
shall be adapted to the needs of persons who cannot afford to 
attend such nstitutions as those at Cirencester and Downton 
If the scheme is carried ont, land will be provided for the more 
thorough :rstruction of pupils, and classes will be formed 
for the teacting of the various sciences and arts which especially 
relate to agriculture 


ON July 16, Piof W E Ayton will begin, at the City and 
Guilds of London Institute, a cours® of six lectures (to be de- 
livered on Mondays, Wednesdays, and Fiidays) on the con- 
struction, testing, and use of electrical measurmg instruments 
This couse will include experimental lectmes and special 
laboratory work The lectures will compuse the principles and 
practice of the construction, calibration, and testing for faults of 
ammeters, voltmeters, ohmmeters, wattmeteis, coulombmetérs, 
and ergmeteis as used fer direct and alternating current systems 
The students’ practical work will be conducted im a laboratory 
specially fit ed with accumulators, standard instruments, &c , 
for electrica, instrument testing , and they will have the oppor- 
tunity of exe miming and practically trying all the more important 
electrical meters at present in ordinary use 


AN interesting Exhibition of hygiene and life-saving apparatus 
has been opened in the Paik Léopold at Ostend, The exhibits 
are divided nto the following sections —Applications of geo- 
legical, meteorological, and medical science to hygiene, ın- 
dustuial hygiene, maritime hygiere, domestic hygiene, hygiene 
of infancy, publications ielating to hygiene, and life-saving 
apparatus, 


AT Mess-s Stevens’ Sale Rooms on Monday, the 25th ult , a 
specimen of Papilio caunus fron’ Assam was sold for 410 
Mr William Watkin, of Cioydon, was the p uchaser 


AT the meeting of the Scientific Committee of the Royal 
Horticultural Society on June 26, Prof Church contirbuted a 
summary of his highly interesting and important researches upon 
the presence of aluminium in the ashes of plants This sub- 
stance, instead of being peculiar to the species of Lycopodium, 
as once supposed, 1s found ın minute traces in the ashes of very 
many others, a circumstance not to be wondered at, conside1ing 
the abundart distribution of the e'ement in many sous It oc- 
curs in all the species of Lycopodium examimed, except those 
which are of epiphytic habit, and which, consequently, do not 
dnectly derzve their fooc hom the soil It does not occur in 
the allied genus Selaginella It occurs in the ashes of some 
tree ferns n large pioportions, sometimes forming as much 
as 20 per cent of the ash, as in Alsophila australis, Cyathea 
meedellarts , while hom others itis all but absent In the Butish 
species of ferns little or no alumina has been found 


AT the same meeting Mr McLachlan called attention to the 
notion that cold winters ale injurious to imsects—a notion he 
stated to be erroneous, althorgh, no doubt, severe alternations of 
cold, heat, diought, or moistuie, were piejudicial to insect life 
Dunng the present season ıt was noticed generally that meat 
destruction of foliage occurred from caterpillars which destroyed 
the succulert portions of the leaf and tred the framework and 
flagments together by a web of fine threads comparable with 
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spiders’ webs These caterpillars were different in different 
cases In the oak they weie species of Tortrix, in the apple 
the winter moth was destructive , while im other cases the larva 
of the Ermine moth was exceedingly hurtful to leaves 


THE American Meteorological Jou nal, desiring to attract the 
attention of students to tornadoes, ın hopes that valuable results 
may be obtained, offers the following przes —For the best 
original essay on tornadoes orglescription of a tornado, 200 dollars 
will be given, for the second best, 50 dollars Among those 
worthy of special mention 50 dollars will be divided ‘Ihe 
essays must be sent to either of the editois, Prof Harrington, 
Astronomical Observatory, Ang Arbor, Michigan, o A 
Lawience Rotch, Blue Hill Meteorological Observatory, Read- 
ville, Mass, U S A, before the first day of July, 1889 ‘They 
must be signed by a zom de plume, and be accompanied by a 
sealed envelope addiessed with the same xom de flume and m- 
closing the real name and address of the autho. Three inde- 
pendent and capable judges will be selected to award the pies , 
and the papers receiving them will be the property of the journal 
offerng the prizes A circular giving fuller: details can be 
obtained by application to Piof Harrington 


THE United States Congress has been discussing the question 
whether the Weather Bureau should be transferred to the pio- 
posed new Department of Agriculture Sezerce advocates the 
maintenance of the existing system ‘' The observations,” it 
says, ‘‘upon which the Weather Burcau bases its calculations 
are now all made by cnlisted men of the army, who have been 
specially instructed and tiamed for the wok No political 
influence whatever has been allowed to opertte fo. their 
appointment, promotion, or 1etention in the service It has 
been the aim of the Chief of the Signal Office to send to all 
important stations men who will be acceptable to the communities 
in which they are to live and do their work, but no member of 
Congress has been able to secure the transfer or removal of an 
observe sergeant in ordei that some favourite might be put ın 
his place The security which the observer sergeants have felt 
for the terms of their enlistment has ceitamly had a beneficial 
effect upon the character of the service they have rendered 
It may seem an anomaly to the people that a duty that 1s in no 
respect of a military characte: should be done by soldiers rather 
than by civilians, bat the military organization of the Weather 
Bureau has certammly resulted in keeping political influence fiom 
dictating in regarc. to the Jersonnel of a class of men whose 
appointment and promotion it was very desirable to keep free 
from this influence ” 


THI Report of the Dnector of the Hong Kong Observatory 
for 1887 shows that the meteorological Inquiries ae bung 
pushed on with vigour, and that the amount of information 
collected respecting the typhoons of the past year has been much 
gieate: than in pievious years Some of these results have been 
published in an appendix on the “ Results of Further Researches 
concerning Typhoons”, and another work on the subject, with 
maps exhibiting the paths of the typhoons, ıs in preparation 
This investigation will thiow light on the cause of the frequency 
of these storms in the China Sea in September, and will enable 
masteis of vessels zo escape damage from them, and to make 
quicker voyages . 


WE have received from Dr Hellmann a very comprehensive 
and careful discussion of the rainfall of the Iberian Peninsula, 
being an excerpt paper from the Berlin Zestschi ift der Gesells-haft 
Jur Erdkunde, vol xxu The principal results of the mvestiga- 
tion were communicated to the Berlin Meteorological Society in 
January last (see NATURE, vol xxxvn p 312) Dr [Jellmann, 
to whom we are indebted for many laborious inquiries, took ad- 
vantage of his stay in Andalusia, in 1875-76, to collect all avail- 
able materials but found them insufficient for trustworthy results , 
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the present discussion has therefore been delayed until the ob- 
servations of ten more years could b: added The work deals 
with the monthly and yearly values for sixty-seven stations, for 
which a sufficiently tong series could be got, and contains 1 map 
showing the yeaily distribution of rainfall The yearly and 
daily periods of rainfall, the monthly and yearly extremes, and 
the frequency, are also all fully and ably discussed The 
annual fall ıs very various, being no less than 138 inches on the 
Serra da Estrella, and as little as Ir inches at Lénda, nm 
Catalonia In the yearly period the minmum fall at all 
stations occurs in July and August, and the maximum, generally 
speaking, about May or Octobe: , according to locality Snow 
falls only in a few of the more elevated districts 


THE vapour-density of sulphur has been re-determined by Dr 
Biltz ın the laboratory of Piof Victor Meyer, with unexpected 
results It has hitnerto been generally accepted that at a tem- 
perature (524° C ) not very far removed fiom its boiling-point 
(447° C ) the molec ile of sulphur is built up of six atoms This 
assumption 15 based upon vapour-density determmations by 
Dumas and Mitscherlich, who obtained values about this tempera- 
ture pointing to a hexatomic molecule However, the work of 
the last few yerı» upon the chlorides of aluminium, tin, and non 
has opened the cycs of chemists to the fact that the doub e 
formule AI,C],, Sn_Cl,, and Fe,Cly, resting as they did upon a 
few experiments performed within a very limited range of tem- 
perature, are erroneous, and have no foundation m fact The 
older work upon .he constitution of sulphur molecules was 
notably of this class The experiments themselves were ine- 
proachable, and completed with ali the skill for which the 
experimenters were famous , but unfortunately the temperatures at 
which they worked were not sufficiently iemoved fiom each other, 
there being only a difference of 27°C between their maxima and 
minima It 1s now, moreover, a demonstrated law that the 
existence of molecules of fixed composition can only be assumed 
when the vapour-density remains constant within a notable 
interval of temperature Hence a series of fresh determinations 
have been undertaken ın the case of sulphur — Expeiiments con- 
ducted at 518° ın a bath of vaporized pentasulphide of phos- 
phorus by Dum1s’s method gave values averaging about 7 0, 
which are nearly comcident with Dumas’s own At the higher 
temperatue of 606°, using a bath of stannous chloride vapour 
the density had diminished to 4.7 At 860°, as ıs well known, 
sulphur vapour attains the normal constitution of two atoms to 
the molecule, and the density remains constant for about 200° 
Ingher still lence im order to finally set the question at rest, 
a senes of ten determinations were made at intervals of about 
10-15" from 468° to 606°, with the conclusive iesult that the 
deasity 1egularly diminished fiom 7 9 at the former to 4 7 at the 
latter temperature Hence the notion of Sg 1s completely dis- 
sipated , there is no more expeiimental reason for it than there 
1s for the existence of molecules of the const.tution S; 01 Sy. 
None but the value corresponding to the normal composition, 
S» stands the test o” interval of temperature, therefore we must 
conclude that sulphir obeys the usual Jaw, and that its molecules 
when completely vaporized are each composed of two atoms 


Sctence says that the logs fiom the great 1aft abandoned off the 
coast of New England a few months ago have drifted in a direc- 
tion about east by south, and that the greater part of them are 
now m the iegion between the 331d and 38th parallels and the 
goth and goth meridians The reports lately received at the 
Hydrogiaphic Office would seem to stow that the general gnift of 
the logs has been about east by south, and that most of them 
are now west-south west from the Azores Very few, 1f any, have 
drifted north of the 4oth parallel A gieat deal of timber has 
been reported fuer ngth, to -he westwaid of the 20th 
meridian, but, from the desciptions given, ıt does not seem 
to be a part of the great raft 
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In the twenty-fust Annual Report of the Provost to the Trustees 
of the Peabody Institute, Baltimore, it 1s stated that whereas the 
number of readers during the past yea declined, the numbei of 
books used incieased Thus the library ‘‘1s being gradually 
converted into that 1eal reference library for scholais which its 
founder intended to establish ” A table included in the Report 
gives some interesting and suggestive information as to the 
subjects studied Antiquities, philology, and theology seem to 
be the most populai subjects On the first of these subjects 
2894 volumes were 1ead , on the second, 2336, on the thnd, 
2212 Biography comes next , but there were 1eadeis for only 
1,964 volumes under this heading 


THE Register, fo. 1887-88, of the John, Hopkins University 
of Baltimore has been sent tous In an introductory statement 
it 1s expla.ned that this University was opened in 1876, that 
thus fai the Faculty of Philosophy has alone been fully organized , 
and that the formation of a Medical Fac uty has been begun, and 
will soon receive further development In the Faculty of Philo- 
sophy, instruction ıs carried on by University methods and 
by Collegiate methods coriesponding with the requnements of 
students at different stages of their advancement Uniwersity 
instruction 1s offered to those who have alieady taken an aca- 
demic degree, or who have otherwise fitted themselves to pursue 
advanced courses of study 


From the Report, just issued, of the trustees of the South 
Afiican Museum for the yea ended December 31, 1887, we 
leain that the condition of the coilection generally has been 
satisfacto.ily maintained by dint of regula: and frequent inspec- 
tion The donations during the yea: numbered 3125 specimens, 
presented by 78 donors, as compaied with 1298 specimens, 
piesented by 58 donors, in 1886 The trustees make an urgent 
appeal for the extension of the Museum buildings ‘‘ Tach 
year,” they point out, “has of necessity uncreased the over- 
crowding of the very limited available space, and this has now 
become a most serious hindrance to the usefulness of the 
Museum, and indeed an absolute barier to its due develop- 
ment The tiustees have been disappointed to find that their 
repeated written representations on this important matter failed 
to meet with the favourable consideration of the Goveinment, as 
they have thus been placed in the highly unsatisfactory position 
of inability to promote the normal giowth of the institution, o1 
even to insure the proper pieservation of much of the valuable 
public propeity fo. which they me trustees ” 


THE annual reports of the Aeronautical Society of Great 
Britain for the yeais 1885-86 have ben issued in one snall 
volune Among the contents are the following papeis, read at 
the annual meeting of the Society on December 11, 1886 — 
Gravity and wind piessme on auwliary powers in flight, by 
Sidney Hollands, balloon-signalling in wai, by Eric Biuce, 
experimental ballooning, by F W Breary , an aerial boat, by 
Mr Green, and jet-propulsion for aeronautical purposes, by 
Captain Griffiths 


WE have received No 5 of the first volume, fourth series, of 
the Memons and Pioceedings of the Manchester Literary and 
Philosophical Society It contams the following memonus — 
Descriptions of twenty thiee new species of Hymenopteia, by 
P Cameron, a survey of the genus Cypræa (Linn ), its nomen- 
clature, geographical distiibution, and distinctive affinities, with 
descriptions of two new species and several varieties (with two 
plates), by James Cosmo Melvill, a catalogue of the species 
and vaueties of Cypraa, arranged on a new cucular system, 1n 
atcordance with true sequence of affinity, by James Cosmo 
Melvill, memoir of the late Prof Balfour Stewart, F.R S , by 
Prof A Schuster, FR S To®the last of these memons a 
list of the titles of papers by Piof Balfour Stewart 1s appended 
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A SIXTH edition of Mr William Ford Stanley’s ‘“ Mathe- 
matical Diawmg and Measuring Instruments” (E and F N 
Spon) has just been issued It contains descriptions ot twenty- 
five new instrunents mounted or biought out since the publication 
of the fifth edition ten yearsago Among the instruments in- 
vented by the author himself ıs the oograph, designed for the 
pwpose of enabling oologists to diaw eggs of birds in their 
natural sizes and pioportions 


A USEFUL little volume on « Landscape Photography,” by 
Mr H P Ropinson, has been issued as one of the series of 
‘*Photogiaphic Handy-Books” (Piper and Carter) It consists 
of letters written to a fiend ‘whose study of photogiaphy 
enabled him to produce a technically perfect negative, but who did 
not know how to put his knowledge to pictorial use ” ‘‘ They 
were not intended,” the author explains, ‘‘to point out a1oyal1oad 
to art, but 1ather to act as a stimulus to activity in the search for 
subjects for the cameia, and to teach how 1eadiness of resource 
may help gooé fortane in tuning them into agreeable pictures ” 


AN interesting pamphlet on Pallas’s, sand grouse, by Mr W 
B Tegetmeier, has just beet issued (Horace Cox) It 1s 
ilustrated with a colomed plate and woodcuts ‘‘It 1s greatly 
to be regretted,” says the author, ‘‘that a bud so beautiful in 
its form, harmless in its habits, valuable as an article of food, 
interesting to he sportsman as a game bid, and to the naturalist 
as the type ofa most singular genus, should not be protected 
The present pamphlet has been compiled as an endeavour to 
make the bird better known, to interest the public at large in 
the species, and thus, if possible, to aid in its preseivation and 
naturalization as a Buitish game bird ” 

Scrence states that Mr William Walte: Phelps has introduced 
ito Congiess a Bill to puchase fiom Stephen Vail, of Morris- 
town, NJ, the onginal telegiaphic instiument, or recording 
receiver, inverted by his fether, Alfred Vail, and used upon the 
first telegraphic line ever constructed, —that between Washing- 
ton and Baltimore,—and to tiansmit the first message ever sent + 
‘What hath God wrought?” The purchase of this instrument 
1s strongly recommended by the officers of the Smithsonian 
Institution The pice is ten thousand dollars 


ACCORDING to an official notification of the Trustee» of the 
Schwestein Frohlich Stiftung at Vienna, certain donations and 
pensions will be granted fiom the funds of this chauity this year, 
in accordance with the will of the tes ator, Miss Anna Frohlich, 
to deserving persons of talent who have distinguished themselves 
im any of the branches of scienze, ait, or literature, and who 
may be in want of pecuniary support, either through accident, 
illness, or infirmity consequent upon old age The grant of 
such temp 2iary or peimanent assistance in the form of donations 
or pensions 1s, according to the terms of the foundation deed, 
pumauly intended for natives of the Austrian Empne, but 
foreigners of every nationality—LEnglish and otheis—may lıke- 
wise paiticipate, provided they are resident in Austra In- 
fo.mation as to the terms and conditions of the foundation deeds, 
&c , may be obtained from the Aus‘ro-Hungaiian Embassy in 
London 


THE additions to the Zoological Society’s Gardens during 
the past week include two Tasmanian Wolves ( Zyl cits cyno- 
cephalus), twoe Bennetts Wallabys (Halmaturus bennetti), a 
Black and Yêllow Cyclodus (Cyclodus mgro luteus) from Tas- 
mania, nine S lky Bower Birds (Phzlonorhynchus violaceus) from 
New South Wales, ten Laughing Kingfishers (Dacelo gigantea), 
ten Blue-cheeked Panakeets (Flatycercus cyanogenys), two 
Cereopsis Geese (Cereopsis nova-hollandia), seven Maned Geese 
Bei mcla jub wa), two Black-backed Piping Crows (Gymnorhina 
tibicen), two Lace Monitors (Varanus varius), two Gould’s 
Monitors (Varanus gouldi), a Gamard’s Rat Kangaroo (Hypsz- 
prymnus gamaid:) from Australa, deposited, a Smooth 
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Snake (Coronella keus), Ewopean, presented by Mr Walter C. 
Blaker, a Dark-Green Snake (Zameenzs ati ovu ens) from Dal- 
matia, an Æsculapian Snake (Coluber e@scvlapit), European, 
purchased , two Triangulat-spotted Pigeons (Columba ginnea), 
bred ın the Gardens 








OUR ASTRONOMICAL COLUMN 


AMERICAN OBSERVATORIES —The Trustees of the Lich 
bequest formally made over the Lick Observatory to the Univei- 
sity of California on June I The staff of the Observatory 
consists of Prof Holden, Directo: , Messis Barnard, Burnham, 
Keelei, and Schaebetle, astronomeis, and Mr Chas B Hull, 
librarian and assistant-astronomer 

The Lick Observatory 1s not to be the most elevated of 
Arrerican Observatories Mi If B Chamberlin, of Denver, 
Colorado, 1s providing the Univesity of that city with a new 
equatorial refractor of 20 1nches aperture The site chosen for 
the erection of this telescope is 5000 feet above sea-level, sme 
800 feet highe than the Lick Observatory 

Mr W R Brooks, sogyell known for his cometary discoveries, 
has removed to the Observatory provided for him by the generosity 
of Mr William Smith, of Geneva, New York His present 
address 1s therefore “ Smith Observatory, Geneva, N Y ” 

The instruments of the Dearborn Observatory, Chicago, have 
been dismounted, and the old site abandoned, and a new build- 
ing 1s to be erected at Evanston, about 16 miles north and 3 
miles west of the old site, and some 250 feet from the shore of 
Lake Michigan, on giounds belonging to the North-Western 
University, with which institution the Observatory 1s 1n future to 
be connected, but without affecting its relationship to the Chicago 
Astronomical Society The new building, which 1s to cost about 
45000, and which will mclude a dome and tower for the 184-1nch 
refractor, a transit-room, library, and about eight other rooms, 1s 
the gift of Mr James Hobbs 

Rochester, New York, has no fewer than seven Obsei vatories, 
of which the Warner Observatory 1s the most important 


Minor PLANETS —The object discovered by M Borelly on 
May 12 has proved to be Snonta, No 116, the difference 
between the observed and predicted places being due to he 
omission of perturbations in the computation of the ephemeris 
Heir Palisa’s discovery of May 16 thus remains No 278 as 
given m NATURE, vol xxxvur p 89, at first No 272 has 
been named Antoma, No 274 Philagoria 


THE RINGS os SATURN —Dom M Lamey, Director of the 
Observatory of the Priory of St John, Grignon, claims to have 
discovered four new rings around Saturn, outside those pre- 
viously known The first of these rings ıs said to commence 
at the extreme edge of that now known as the outer ung, the 
next reaches to the orbit of Enceladus , the third, which 1s the 
brightest, touches the orbit of Tethys, whilst the fourth and 
faintest lies between Dione and Rhea 

The distances from Saturn of the known rings have been 
measmed by M Perrotin, at Nice, with the following results — 


Cassinian Daik rmg 
Outer limit division Onterlımıt Inner limit 
” P a u 
F Ansa II 22 8's0 4 08 1 46 
W Ansa II 12 8 43 407 . I4I 


with an average probable error for each determination of 
zo” o2 These results agree well with those of Piofs O 
Struve and Meyer, eacept in the case of those in the last column 
The distances ın the E ansa appeared almost always greater 
than those in the W ansa for the two outer pbints measured, 
but the measures of the dark ring are sometimes greater on one 
side, sometimes on the othe: This is probably due to the 
revolution of the perisaturnium of the dark ring, which would 
appear toievolve round the planet in an elliptic orbit The daik 
line known as Encke’s division has not been seen in 1888, 
though seen in previous years , but on the other hand the inner 
part of the ring B has shown thiee fait divisions separating 1t 
into three nearly equal parts The dark ring has appeared of 
a uniform tmt, and no division has been detected im 1t 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JULY 8-14 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed ) 


"At Greenwich on Jitly 8 


Sun rises, 3h, 56m, , souths, 12h 4m 51 Is , sets, 2oh r4m 
tight asc on meridian, yh 123m , dec. 22° 25’ N 
Sidereal Time at Sunset, 15h 23m 

Moon (New on July 9, 6h ) mses, 3h 16m , souths, 11h 25m , 
sets, 19h 36m right asc on meridian, 6h 32 5m , decl 


arr’ N. 
Right asc. and declination 
Planet Rises Souths Sets on mendiin 
m m m h m o + 

Mercury . 4 30 12 7 I9 44 7147 17 35 N 
Venus 3 46 12 I 20 16 7 88 23 12N 
Mars 13 5 18 18 23 3I 13 265 9 585. 
Jupiter 16 6 20 30 O 54* 15390 18 38S 
Saturn 5 42 13 30 21 18 8 382 19 9N 
Uranus 12 I 17 4I 23 21 12 498 4 39S 
Neptune I 6 8 52 16 38 3 587 18 5r N. 


* Indicates that the setting ıs that of the following morning 
Comet Sawerthal 


Right Ascension Declination 
July h hom © 4 
o I 52 49 22 N 
12 o 1 67 5c I0 
July h 
9 5 Mercury in conjunction with and 3° 34’ south 
of the Moon 
9 5 Venus in conjunction with ard 1° §7’ north 
of the Moon 
9 5 . Mercury in inferior conjunction with the Sun 
9 6 Mercury in conjunction with and 5° 32’ south 
of Venus á 
9 —- Partial eclipse of the Sun not visible m 
Europe 
To 20 Saturn in conjunction with and o° 1’ north 
of the Moon 
II Ig. Venusın superior conjunction with the Sun, 
Variable Stars 
Star RA Decl 
h m vong h m 
U Cepher . o 524 8&1 16N July 10, 21 52 m 
Algol 3 09 4031N » Il, O42 m 
U Monocerotis 7255 9 335 » 13 m 
R Crates 10 551 17 43S iy. O2T; M 
ò Libree 14 550 8 48 » I3, 110 
U Corone . 15 136 32 3N » Oo O Lm 
U Ophuchı . 17 109 1 20N » 14, IIB mw 
Z Sagittaru 148 1855S » (2, 1 OM 
R Scutı 18 415 5 50S 1 10, AL 
S Sagittze 19 509 16 20N » 9 I OW 
X Cygni 20 390 35 11 N » 10,23 Off 
T Vulpeculze 20 467 27 50N » 10,22 oAL 
ys II, 23 Om 
W Cygni 2I 318 .44 53N » 8, m 
3 Cepher 22250 57 51N » 7 0 OM 
M signifies maximum, #2 mimmun 
Meteor-Showers 
RA Decl 
Near 102 Herculis 271 ., 2N Very slow 
285 145 ji 
» wCygm . 330 35 N Swift Red streaks 
352 38 N Swift 





ELECTRICAL NOTES 


ProF NICHOLS, of the Cornell University, has suggested 
the use of carbon and copper combined to form a compewsated 
resistance standard The resistance of metals increases with 
temperature, but that of carbon dimimsnes The movement of 
copper 1s + 0 384, that of carbon — o 0235 per cent per degree 
Centigiade For every ohm of carbon, 11 544 ohms of copper 
are needed to secure compRate compensation fo. temperature 


232 





Piof Nichols electroplates a strip 1 millimetre wide of the car- 
bon rod parallel to the axis with copper to the required thick- 
ness The influence of temperature up to 100°C 1s then entirely 
imperceptible 


Messrs GLAZEBROOK AND FITZPATRICK have once more 
utilized the resources of the Cavendish Laboratory to determme 
the specific resistance of meicury, and therefore the value of 
the ohm (10°? C G S units of resistance) The result, together 
yah the most recent determinations, 1s given ın the following 
table — 


Value of Value of 
Siemens ohm ın 


Observer Date unitin centimetres 
BA of mercury 
units at o° 
Lord Rayleigh and Mrs Sidgwick 1883 095412 106 23 
Mascait, Nerville, and Benoit 1884 095374 106 33 
Strecker 1885 095334 106 32 
L Lorentz 1885 095388 105 93 
Rowland 1887 095349 106 32 
Kohlrausch 1888 095331 106 32 
Glazebrook and Fitzpatrick 1888 095352 106 29 
Wulleumier 1888 095355 106 27 


The specific resistance of mercury at 0° C ıs therefore 95352 
CGS units 


THE mean of the values in centimeties of mercury—106 3— 
omittmg Lorentz’s, must be consideied a very close approxima- 
tion to thetrue ohm We thus have 


BA unit 104 808 cm 
Legal ohm 106 
Ohm 106 3 


The BA unit is thus I 347 per cent wrong 


Wuat ıs the specific resistance of pure copper? 1s a curious 
question to ask in 1888, but Mr G P Prescott asks it in the 
Electrical Engineer of New Youk He points out that Ayiton 
gives it as I 599, and Stewart and Gee 1 616, legal miciohms, at 
the same ternperatureeo° C He also shows that Matthiessen 
and Jerkin did not agree, they differed 2 3 percent Messrs 
Glazebrook and Fitzpatrick, who have done such good work 
with meicury, might well turn their attention to copper It 1s 
well known that Matthiessen’s standard for pure copper 1s 
wrong It was one English standard mile of pure annealed 
coppe: wne 1/16 inch ın diameter at 15° 5 C , having a resistance 
equal to 1359 BA units It 1s a common -hing to get copper 
giving better results than this 


THE magnetic elements for 1887 as dete:mined at Greenwich 
were— 
Mean declination 
Mean houizontal force 
Mean dip 


17°47 W 

181 75 

67° 26° 20” 

Why does the Astronomei-Royal retain Bıutısh and metric 
units when nearly all the world uses C G S units? 





THE MICRO-ORGANISMS OF AIR AND 
WATER 


EYER since the gieat importance of micro-organisms ın tne 
economy of Natme was pointed out by Pasteur now some 
twenty-five years ago, the presence of these minute living forms 
in the two great flud media—air and watei—with which we are 
surrounded, has formed the subject of elaborate mvestigations 
As these investigations are thus co extensive with the period 
dwing which micro-oiganisms have been made the subject of 
careful study, a ieview of them becomes particularly instructive 
as illustrating the gradual development of the methods of 
bacteriology from the earliest times up to the high degree of 
perfection to which they have attained at the present day 
It was Pasteur himself who first instituted a systematic inqury 
into the presence and distribution of micro-organisms in the 
atmospheie ın connection with his well-known iesearches dis- 
proving the spontaneous generation of life The experiments 
which he undertook for this purpose are as remarkable for their 
extren® simplicity as for the striking results which they yielded 
Thus the apparatus with which Pasteur set about exploring the 
dis{ribution of microbes ın the air consisted simply of a number 
of small flasks, each partially filled with a putresctble liquid such 
as broth, the necks of these flasks were drawn out and sealed 
before the blow-pipe whilst the flafd contents were in active 
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sterile, and coild be preserved for an indefinite length of time 
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The flasks thus prepared were both vacuous and 





without the contained 1 quid undergoing change A number of 
these flasks were then momentarily opened in vanous places—in 
Pans, m the open country, at various altitudes in the Jura 
Moun‘ains, and at an elevation of 6000 feet at the Montanvert, 
nea: Chamonix Each flask on being opened became instantly 
filled with the air of the place in question, whilst, by sealmg the 
flask directly afterwards, the further access of air was prevented 
On preserving these flasks which had been thus opened, the 
liquid of some was found to become turbid and lose its trans- 
parency owing to the development of bactenal hfe within it, 
whilst ın others ıt remained perfectly clear and translucent It 
was futher observed that the piopoition of flasks becoming so 
affected varied greatly according to the places where they had 
been exposed Thus, of twenty flasks exposed in the open 
country near Arbois, eight developed living organisms , of twenty 
opened on tre lower heights of the Jura Mountains, five became 
affected , whils* of the twenty opened at the Montanvert, close to 
the Mer de Glace, only one broke down The proportion of 
flasks which became affected on being similarly exposed ın Paris, 
was considerably gieater than in the case of the experiment 
made at A1bois 

The results of these simple experimgnts thus convey a most 
vivid picture of the great density of miciobial life in the air of 
towns, and of its attenuation m the highei regions of the atmo- 
sphere, although they can give no account of the actual numbers 
present ın the air under examination 

Miquel and Freudenreich! made the first step in the quanti- 
tative estimation of aerial miciobes by aspirating air through 
plugs of glass-wool, thus taking advantage of a fact long know 
—that it 1s impossible for micro-organisms to pass thiough 
sufficiently tightly constiucted plugs of such materials 

Without enteng into a detailed account of this method, the 
merits and demerits of which have been fully discussed by 
German investigators, it 1s sufficient to state that a very large 
numbei of experiments have been carried out by the authors 
which can lay clam to a fair degree of accuracy Floweve., 
since solid nourishing media for the cultivation of micro 
organisms were introduced by Koch, the umpoitance of substi- 
tuting the latter for the liquid media hitherto exclusively employed 
has Jed experimenters to devise processes which shall render 
their use possible in the examination of air 

‘Che advantages possessed by solid over fluid media are very 
geat, for whereas in flud media, such as broth, the organisms 
aie in no way restricted in their movements, and tneir multi- 
plication can take place indisciiminately throughout the entire 
liquid, on the cther hand, if they are introduced mto gelatine- 
peptone which has been fist melted, they can be evenly dispersed 
throughout the culture-material by gentle agitation, and by 
subsequently allowing it to solidify they are not only isolated, 
but ugidly confined to onespot Thus each individual oigantsm 
becomes a centre round which extensive multiplication takes 
place, and in a few days definite pomts of giowth are visible to 
the naked eye, which are appropriately described as ‘‘ colonies,” 
and which can be easily counted with the aid of a low magnifying 
glass Althcugn each colony consists of many thousands or even 
millions of mdrvidual microbes, yet as ın the first instance they 
owe their orig:n to a single organism or indivisible group of 
organisms, it 1s correct to regaid the number of colonies as 
1epresenting the number of micro-orgamisms ‘These colonies 
have often very beautiful and characteristic appearances, and 
it 1s exceedingly remarkable how constant and distinct for one and 
the same organ sm these appearances are In many cases they 
give rise to magnificent patches of colour—deep orange, chrome 
yellow, brown, vanous shades of 1ed, green, black, &c Often 
under a low magnifying power they aie seen to spread over 
the surface of the gelatine, producing tangled networks of threads, 
sometimes they resemble the petals of a flower, sometimes the 
roots of a tree af its branches , ın fact, one 1s constantly startled 
by the novelty 2nd beauty of then modes of growth 

Koen 3 and, later, Hesse 4 have devised methods by which the 
organisms in the air become deposited on a solid surface of 
gelatine peptone, and by there producing colonies render their 
estimation possible A large number of eaperiments have been 


1 « Annuatre de l'Observatoire de Montsouris,”” 1879-86 

2 «Studies on some New Micro orgamsms obtained from Aur,” Phil 
Trans , vol clxxvii p 257 

3 Mittheilungen aus dem kaiser lichen Gesundhertsamte, 1881, Bd 1 

4 Ibid , 1883, Bd. 1 


ade with Hesse’s method, which consists in aspirating air 
‘ough glass tubestibout 3 feet in length, coated internally with 
lm of gelatine-peptone. The organisms, owing to the pro- 
perty they. possess of rapidly subsiding in the absence of di-turb- 
: ¢ influences, fall on the.surface of the gelatine, and give rise to 
onies. 

The following series of observations was made by this 
ethod in 18861 onthe roof of the Science Schools, South 
: ensington Museum, in order to trace the seasonal variations in 
< the number of micro-organisms present in the air of one and the 
place. The following are the averages obtained for each 

: mònth during which these observations were made :— 


Number of Micro-organisms found in Ten Litres (Two Gallons) 
: of Air, i 

Ste Jenvary wee ae Ad August se 105 

: March ... .. .. 26] September 2. 2. 43 

i May aie ves ee BE 


October... a. a.. 35 
une bel Koen eek SA November 2.0... 13 
ay. 63 


December... .... 20 


From these figures it will be seen that it is during the 
“-suntner that the largest number of micro-organisms are found 
“dnethe air, whilst the smallest average number was recorded 
“in the month of January. è 

The air at sea, the air at higher altitudes, and the air in 
| Sewers, have all been explored by means of Hesse’s method. 

Thus Dr. Fischer,” in experiments carried on at sea, found 

that. beyond a distance of 120 sea miles from land micro- 
rganisms were invariably absent. And, inasmuch as micro- 
Organisms are abundantly present in sea-water, it thus appears 
thgt no micro-organisms are communicated to the air from the 
er even when the latter is much disturbed. Moreover, as 
might have been anticipated, this complete freedom from micro- 

r ms was attained even in close proximity to land, pro- 
vided the wind had passed over the above-mentioned distance 

‘of sea. 

As regards the air at higher altitudes, experiments have been 
“made on the dome of St. Paul’s, in London, and on the spire of 
Norwich Cathedral, which show that even in ascending to such 


= modest elevations in densely-populated centres, the number of 
“micro-organisms suspended in the air undergoes very marked 

diminution. 

"Thus, on the top of Norwich Cathedral spire, at a height of 
about 300 feet, I found in ten litres (two gallons) of air only seven 

“micro-organisms, and on the tower, about 180 feet high, I 
‘found nine, whilst at the base of the Cathedral, in the Close, 


eighteen were found. These results are fully confirmed by 
another series of experiments made at St. Paul’s Cathedral. In 
_ this case the air examined from the Golden Gallery yielded in the 
ime volume eleven, that from the Stone Gallery thirty-four, 
hilstin the churchyard there were seventy micro-organisms 
ent. 
“The contrast between town and country air, and even between 
he air of the London parks and streets is also exceedingly 
arp. In Hyde Park—the place selected for the experiment 
being as far removed from roads anil traffic as possible—I found 
ighteen, whilst on the same day, June 7, the air in the 
Exhibition Road, South Kensington, yielded as many as ninety- 
four, On the following day, however, when the traffic was very 
‘great, and the air was consequently heavily laden with dust, the 
number roseto 554.. This is in marked contrast to the microbial 
‘condition of country air, for on the Surrey Downs in the same 
> volume only two micro-organisms were found ; and in the case 
ofan extensive heath-near Norwich only seven. 
Within doors we find that the number of micro-organisms 
uspended in the air depends, as we should have expected, upon 
number of people present, and the amount of disturbance of 
the air which is taking place. Thus, on examining the air in 
the large entrance hall of the Natural History Museum in 
well Road it was found to yield under ordigary conditions 
to seventy organisms in the same volume «wo gallons), 
Whit Monday, when an immense number of visitors were 
present in the building, I found as many as 280, Again, on a 
paying day at the South Kensington Museum, about. eighteen 
hicro-organisms were found, but on the Saturday, when no en- 


The Distribution of Micro-organisms in Air,” Proc, Roy. Soc., No. 245, 


1885; ‘' Further Experiments onthe Distribution of Micro-organismsin Air,” 


Roy. Soc., vol. xlii. p. 267, 1886. K , een 
-2 U Battertologische. Untersuchungen auf einer Reise nach Westindien,” 
eiischrifi fir Hygiene, Bd: i. Heft 3. i 





trance fee is charged, there were as many as seventy-three in th 
same volume of air, i : 
The air of sewers has been shown by Carnelley in this country, 
and by Petri in Berlin, to be remarkably free from micro 
organisms, the number being almost invariably less than in 
outside air. That this should be the case is only natural when 
the moist nature of the walls and the absence of dustin 
subterranean channels is borne in mind, and’ althoug! 
liquid contents is teeming with bacterial life, t is a 
why the latter should be carried into the air pro 
vescence or splashing takes place. On the other 
contents of a sewer enter into fermentation and b 
gas become disengaged, minute particles of liquid with the I 
matter present may be carried to great distances, and it 1 
not, therefore, be too hastily concluded that because sewer a 
is generally remarkably free from micro-organisms, that, there 
fore, a visit to the sewers should be attended with such beneficial 
results as a trip to sea or the ascent of a mountain summit | 
During the use of Hesse’s method I became acquainted. wit 
several serious defects which it possessed, and in order to over. 
come these disadvantages I was led to devise a new process } for 
the examination of air. This consists essentially in aspirating 
a given volume of air through a small glass tube, not mo: 4 
4 inches long and ł inch in width, which is provided with two 
filter-plugs, the first of which is more pervious than the se 
and consists of glass-wool coated with sugar, whilst the se 
contains, in addition, a layer, ł inch in thickness, of fine 
powder, On these plugs the microbes suspended. in th 
air are deposited, and each of these plugs is then introduc 
into a separate flask containing a small quantity of melted gel 
tine-peptone ; with this the plug is agitated until it becom 
completely disintegrated, and since the sugar-coating of the glass 
wool dissolves in the liquid gelatine, the microbes becom 
immediately detached. The contents of the flask are then ma 
to congeal in the form of a thin film over its inner surface. © T 
flasks are then preserved at a suitable temperature, and int 
course of a few days the colonies derived from the organ. 
which were collected by the plug, make their appearance 
can be counted and further studied. Now, if the plag h 
properly constructed, the flask into which the second or mo! 
Impervious plug has been introduced will be found to rem 
quite sterile, clearly showing that the first plug has arrested 
the microbes suspended in the aspirated air, This method yie 
results which agree not only very closely amongst themsel ve: 
also with those obtained by Hesse’s method, if the exprime: 
are made in still air, which is the condition necessary. 
accurate result being obtained with a Hesse tube. As this 
method is equally applicable in disturbed air, it possesses grea 
advantages over Hesse’s, and is, moreover, considerably more 
convenient, as it renders possible the examination of a far larger 
volume of air in a very much shorter space of time, the apparatus 
required being also exceedingly portable. : 
Of the presence of pathogenic or disease-producing micro: 
organisms in air, there is little or no direct evidence so far 
must, however, be remembered that it is just in the case o! 
extremely infectious diseases, such as measles, whooping= 
&c., in which the virus might be expected to be carried thr 
the air, that the exciting organized poisons have not yet! 
discovered and identified. : 
The investigations on arial microbia, so far as they hi 
yet been carried, are of service in indicating how we may esca) 
from all micro-organisms, whether harmful or harmless i 
secondly, how we may avcid the conveyance of micro-organi 
into the atmosphere from places where pathogenic forms ar 
known or likely to be present. This acquaintance with th 
distribution of micro-organisms in general, and the power of 
controlling their dissemination which it confers, is really..of 
wider practical importance than discovering whether ‘some: 
particular pathogenic form is present in some particular p 
of air. It is this knowledge which has led to the vast impro’ 
ments in the construction and arrangement of hospital wards 
of sick-rooms generally, and which has directed attention to. 
importance of avoiding all circumstances tending to disturb a1 
distribute dust. It is, moreover, this knowledge of the distributio. 
of micro-organisms in our surroundings which has formed on: 
of the foundations for the antiseptic treatment of wounds—tha' 
great step in surgery with which the name of Sir Joseph I 
is associated, ; 
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Fic. 1.—Glass tube throug which the air is aspirated: about th 
aspirated air; a, first filter-plug, consisting of glass-woo 
wool plug to protect plug 4 


e original size. A, aperture of tube through which the aspirated air enters; n, exit of 
l; 4, second filter-plug, consisting of glass-wool and powdered glass or sugar; c, cotton- 
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Fic. 2.—Arrangement of the apparatus for taking a sample of air. A, 5, the filter tube; C, lead tubing, about 10 feet in length; D, mercury pressure- 
gauge; E, air-pump. 
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Ahes o-organisms in Water 
e 


The micro-organisms present ın wate: have long been studied 
by direct observation with the microscope Such obveiva- 
tions can, however, only be made ın the case of foul waters in 
which bacterial life is very abundant, and even in such cases the 
information gained by the micioscope alone has but little value 
It is to the modern methods of cultivation, more especially those 
1n which solid media are employed, that our increased knowledge 
concerning these primitive inhabitants of water 1s due Thus 
the beautiful process of plate-cultivation introduced by Koch,} 
and to which more than to angthing else the 1ecent advances 1n 
bacteriology ate due, has been of the greatest service in the in- 
vestigation of a number of questions bearing on the micio 
organisms ın water The method of plate-cultivation consists, 
as 1s well known, in taking some of the liquid or othe: substance 
under examination for micro organisms and mixing ıt with melted 
gelatine-peptone ın a test-tube, the mixture being then poured 
out on a horizontal plate of glass and allowed to congeal, the 
plate bemg then preseived in a damp chamber at a sutable 
temperature In the couse of a few days colonies make then 
appearance ın the gelatine film, and can be counted and further 
studied as required This process 1s of extiemely wide app'ica- 
tion, for by this means puie cultivations of the vatious olganisms 
In a mixture can be readily obtained If a definite volume of 
water be submitted to this method of plate cultivation, the 
resulting colonies on the plate cleaily indicate both the number 
and the character of the organisms piesent ın it 

From numerous investigations made by means of gela- 
tine plate-cultivations, ıt appears that whilst surface wateis, 
such as 1ivers, contain an abundance of miciobial life, waters, 
which like those from springs and deep wells have undeigone 
filtiation through porous strata, contain but veiy few micio 
organisms Now since such undeiground waters have at some 
tıme 01 othe: been sui face wateis, it 15 obvious that in passing 
through the porous strata of the earth they have been deprived 
of those microbes which they contamed whilst at the surface 
This removal of micro-oiganisms fiom water + also takes place in 
a very maiked manner when ıt 1s submitted to some kinds of 
artificial filtration, such as that through very finely divided coke 
or charcoal, as well as in the filtration of water on the large scale 
through sand The process of filtration, howevei, which abso- 
lutely 1emoves microbes with the gieatest degree of certainty 1s 
that intoduced by Pasteur, in which the wate: 1s forced through 
porous porcelain It 19 especially noticeable that the efficiency 
exhibited by these various materials in 1emoving micro organisms 
stands in no soit of relationship to their chemical activity, 2 ¢ 
power of removing organic matte: fiom water Thus the porous 
porcelain produces practically no change whatever ın the 
chemical composition of the water, whilst it deprives it entirely of 
micro-01 ganisms 

The relative abundance of bacteial life in surface water, in 
deep well water, as well as in surface water after filtration 
through sand on the large scale, 1s well illustrated by the following 
results 

Thus the average numbei of micro organisms obtained during 
the past yeai fiom a cubic centimetie (about twenty drops) of the 
aw wate: as abstiacted fiom the Rivers Thames aid Lea by 
the metiopolitan water companies was 21,500 and 13,200 re- 
spectively The same water, however, afte: having undergone 
storage and filtration contained on an average respective.y 500 
and 450 micro oiganisms in I cube centimetre It ts at once 
apparent, therefore, what striking results can be obtained by 
sand filtration as at present carried out, and there 1s no doubt 
that with the mtroduction of fresh 1mpiovements and increased 
care an even greatei reduction will be effected 

In deep well water obtained from the chalk, which has under 
gone no artificial filtration, we find the remarkably low nu nber 
of eighteen as the average for the year Thus the artificial filtra- 
tion thiough sand 1s far surpassed by the exhaustive filtration 
thiough vast thicknesses of porous strata 

Anothei point which has been brought to light the ough investi- 
gating the micto-organisms of wate: by means of the impioved. 
methods which we now possess ıs that many of the microbes 
found in natural waters me capable of the most abundant multi- 
plication? in the absence of practically any organic matter 

© Mittherlungen aus dent kaiserlichen Gesundhertsamte, Bd 1 1881 

2 “The Removal of Micro-organis ns from Water,” Proc Roy Soc 
No 238, 1885 

3 “On the Multiplication of Micro organisms,” Proc Roy Soc, No 245 


1886 “Ueber das Verhalten versc'ued Bacterienartén ım Trinkwasser,” 
Meade Bolton, Zertschrift fur Hygiene, Bd ı Heft x 


whatever Thus, if the deep well water referred to above 1s 
preserved for several days thoroughly piotected from contamina- 
tion thiough the air, and is then examined for micio-o1ganisms, 
1t will be found that these have undergone an enormous increase, 
I cubic centimetre contaming many thousands instead of the 
ten or twenty usually present ın the water at the time of pumping 
It has been found, moreover, that some of the water-organisms 
are even capable of such abundant multiplication ın wate: which 
has been several trmes redistil'ed, and which ıs, therefore, almost 
absolutely pue Fiom what souice such organisms obtain then 
necessaly nouushment unde: these circumstances has not yet 
been determined The following figures serve to illustrate the 
eatent to which multiplication of this kind may take place — 


Nun ber of Alicio organisms obtained from 1 cubic centime e 
of water 


Day of Collection Standing, I day Standing 3 days 
Sample of water from at 20° C at 20°C 
Kent Co ’s deep well 7 2I 495,000 
in chalk 


It 15 often urged that the bacteriological examination of water 
1s of little practical importance, masmuch as the micro organisms 
found are not necessauly prejudicial to health, and that the 
method of examination does not aim at the detection of harmful 
forms A little more mature consideration, however, will show 
that the actual detection of harmful o1 pathogenic forms ıs a 
matter of very little importance, and that 1f methods of water 
purification ate successful in removing micio organisms im geneial, 
and more especially those which find a suitable home in natmal 
waters, there can be no serous doubt that they will be equally 
successful in removing ha'mful forms, which ae not specially 
adapted for life in water Could 11 be, f r instance, reasonably 
contested that a method of puification which is capable of 
removing the Bacillus aguatzls from water, would be incapable 
of disposing of the Bacillus anthracis when suspended in the 
same medium? The supposition 1s, on the face of it, absuid, 
and not a paiticle of experimental evidence can be adduced in 
its favou It 1s, therefore only rational f conclude that those 
methods of watei purification, both natwal and artificial, which 
succeed ın most reducing the total numbe: of micio-organisms, 
will also succeed in most 1educing the number of harmful forms 
shoula they be present 

As a matte: of fact, however, pathogenic forms can and have 
been discovered in waters by the process of plate-cultivation , 
thus the ‘comma bacillus,” which 19 by many authorities re- 
garded as the cause of Asiatic choleia, was found by Koch in 
some tank-water in India, and the bacillus which with more or 
less probability ıs identified with typhoid fever has by Chante- 
messe and Widal been discovered in the drinking-water which 
had been consumed by persons suffering from that disease 

On the other hand, the examination of water for the number of 
micro-olganisms present can have no value if the multiplication 
referied to above has taken place Thus, if the number of 
micro-organisms piesent ın a wate: is to throw light on the 
natwal purification it has undergore, the sample for exa nination 
must be taken as nea: as possible to the point where it issues 
from the water-bearing sliatum, and, ın the case of aitificially 
pwifed water, as soon as possible after ıt has left the purifying 
apparatus 

Of much more importance than the discovery of pathogenic 
organisms ın paiticular waters 1s the problem of ascei taining the 
fate of pathogenic forms, when these are introduced into waters 
of different kinds <A censideiable amount of work has been 
done in this dnection with a number of typ cal pathogenic forms, 1 
and some very remarkable iesults have been obtamed Thus it 
has been found that the bacıllı of authrax do not survive many 
hou» on being introduced into ordinary diimking water , their 
spores, however, are not in any way affected by such immersion, 
and even in distilled wate the latter retain their vitality for 
practically an indefir.te length of tıme In polluted water, such 
as sewage, on the other hand, not only do the bacilli not 
succumb, but they undergo extensive multiplication Similarly 
Koch’s ‘‘comma-bacillus” was found to flourish in sewage, 
being still present ın very large numbeis after eleven months’ 
residence in this medium In deep-well and filtered Thames 
watei, on the other hand, although the ‘‘comma-bacill ” were 

* ‘Die Vermehrung der Bacterien ım Wasser” Wolffhugel und Ried, 
airbetten a d kaiserlichen Gesundhertsamte “‘ Ueber das Verhalten, 
&c ” Meade Bolton “On tne Multiplication of M cro organisms,” Proc 


Roy Soc, alo ‘ Recent Bactegological Research in connection with 
Water Supply,” Soc Chem Ind, vol vi No 5 
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still demonstrable after nine days, they were only present in 
small numbers Much less vitality 1s exlizited əy the micio- 
coccus of erysipelas when introduced ın*o waters of various 
kinds, for even in sewage this organism was not demonstrable 
on the fifth day In fact, all the pathogenic micrococc: which Fave 
been experimented with ın this manner exhibit but little vitality 
under similar circumstances 

From these expeiiments it appears, therefore, that whilst 
ordinary drinking-water does not form a stable medium for the 
extensive growth and multiplicat.on of those pathogenic forms 
which have hitherto been made the subject of investigation in 
this respect, yet, that ın the condition of spores, they ae 
extremely permanent in any hind of water, howev21 pue, and 
that even those of which no spores are known may ofter. be 
preserved for days or even weeks 

Thus the investigations which have h.therto beer. made on the 
micro-organisms both of air and water, by the light which they 
throw on the behaviour of micro oiganisms im general in these 
media, the manner m which they may be preserved and the 
manner in which they may be 1emoved, are of great seivice in 
indicating how the spread of zymotic diseases tmough tl ese 
media ıs to be avoided 

Until we aie fully acquainted w.th all pathogenic forms of 
microbes, a consummation which is certainly not likely to be 
attained in the near future, ıt 1s obvious that in en leavouing to 
exclude dangerous organisms we mnst attempt to exclude aX 
organisms, eg in the purification of water whch has been 
exposed to possibly noxious pollution, tLat process of pairi 
fication which insures the removal or destiuction of the gieatest 
proportion of micio organisms must be regaided as the most 
efficient In just the same way as in the antiseptic tieatrrent 
of wounds, the preventive measures employed by surgeons are 
of such a nature as to destroy or preclude the possibility of 
growth of any microbes whatever, and not only of those known 
to be capable of causing mischief 

Percy F FRANKLAND 





THE OPENING OF THE MARINE BIOLOGICAL 
LABORATORY AT PLYMOUTH 


THE Laboratory erected at Plymouth by :he Manne Biological 
Association of the United Kingdom, of which a full 
account was given last week in NATURE, was opered on Satu- 
day, June 30 The weather was fine, and at ten o clock a large 
and distinguished company weie pesent Havirg viewed the 
tanks, the company assembled ın the Laboiatary where Prof 
W H Flower, CB, F RS, Director of the Na.ural [history 
Department of the British Museu, delivered an addiess, in the 
course of which he said —‘‘ The necessity for such institutions as 
this has been felt almost simultaneously throughout ‘he cultivated 
nations of the world The British Isles, with trew extensive 
and varied seaboaid, offering marvellous facili'ies for the inves- 
tigation of marine life, with then vast economical .nterests in the 
denizens of the waters that lave their shores, have been rather 
behind some other countries in adopting thts line of 1eseaich 
Let us hope, however, that being so, we may proft by example 
and the expeience of others, and ultimately, as in so many 
other similar cases, may outstrip ou neighbours in 2 department 
of work for which our maritime and .n-ulai posizion seems so 
specially to ft us That our country should be alone in neglect- 
ing this branch of scientific inquiry was impossible Stations 
foi the investigation of the phenomena of marine | fe have been 
founded at several places on the northern coasts of our island, 
but all on a very limited scale An imsticvtion commensurate 
with the impoitance of the subject and of che nation had to be 
established soonei or later, the only questions to be solved 
were when it was to be founded and where it was to be placed 
Much of the success of an enteipiise must depend upon the 
particular tıme selected fo. embarking upor it If delayed too 
long, the woild 1s a loser by the non-existence of the knowledge 
that ıs to be gained from it On the othe: hand, premature 
attempts before sufficient interest ın the subject ıs awakened, or 
before sufficient information as to the best means of carrying it 
out hes been gained, often end in failure I thmk that in this 
1espect we have taken the right medium” After a 1efeience to 
the Fisheries Exhibition, Prof Flower continued —‘The question 
as to the place at which om head-quarters were to be establisied 
was at first one of considerable difficulty Many were the: val 
claimants, but Plymouth was final? chosen as best appioaching 
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the requisite physical and geographical surroundings for such an 
institution , and the cordiality with which the Association was 
welcomed by its leading citizens was in itself a giound of 
justification fcr the choice Though a portion of the old nulitary 
defences of the town has been given up to our peaceful enterpuise, 
we trust the safety of the inhabitants will not suffer The 
Laboratory now stands beneath the Plymouth Citadel and the 
sea, and an eremy entering the town by the most direct route 
would have to march over the ruins of the building That 
consideration alone should be enough to secure your safety 
im a war with many of the enlightened science-loving nations 
of Europe, should such an event unhappily arise As to the 
institution itself, few words are needed to show how excellent 1s 
its adaptation to the purpose fo. which it 1s founded = Although 
still not in all respects in full working onder, we have been all 
enabled to see to-day how carefully it has been planned, and 
how well the design has been cairied out We have secued a 
capable and energetic working staff, students aie already taking 
their places at our laboratory tables, and already a commence- 
ment has beer. made im their original investigations and conti ` 
butions to knewledge, which we hope will be of such a character 
and of suck abundance as to give this Laboratory a high place 
among the scientific institutions of the world Ow present 
financial posit on and our future needs are fully set forth ın the 
report of the Council, just issued This shows that of om capital 
already subscribed the greate: part has been expended on the 
building and the necessary apparatus for its equipment. We still 
want a steam-vessel for the use of the staff ın exploring the fish- 
ing grounds of the neighbourhood and for collecting materials to 
stock om tanks , and for the means of providing this, and for the 
annual maintenance of ou establishment in a state of efficiency, we 
shall require further pecuniary assistance But as the rep ort 18, 
or shortly will be ın your hands, I need not detain you longer 
by enlarging upon its contents I will therefore, ın the name of 
the President 1nd Council of the Marine Biological Association 
of the Unite. Kingdom, thank all those who have, by their 
generous cont-tbution of money or by expenditure of their time, 
labour, and thought, brought us so far on our way, and declare 
the Laboratory of the Association open for work May we all 
join 1n the earnest hope that the expectations which have been 
raised of its future usefulness may never be disappointed ” 

The compary, afte: being photogiaphed, adjourned to the 
Giand Hotel on tne Hoe, where they sat down to a d&ehner 
givgn by the F shmongeis Company Sir James Lawrence, Prime 
Warcen of the lishmongers’ Company, presided, and was sup- 
ported by tre Earl of Moriey, Prof Flower, SrH W Acland, 
KCB,FRS, the Mayor of Plymouth (Mr H J Waring), 
the Mayor of Devonport (Mi J W W Ryder), the Chanman 
of the Stonehouse Local Board (Mr E A Lyons), Piof E Ray 
Lankester, LL D, F RS, Sn Edwm Saunders, Sir George 
Paget, KCR, F RS, the Ven Archdeacon Wilkinson, Prof 
A Mines Maishall, F RS, Prof Charles Stewart, Mi J 
Evans, PS A, F RS, Captain Whaiton, RN, FRS, the 
Vice-Chancello: of Cambridge, Si Edward Watkin, M P , Prof 

W = Groves, Reai-Admual HT D Grant, CB, Majoi- 
General T C Lyons, CB, Mr Thiselton Dye, CMG, 
FRS,Mr A Sedgwick, FRS, Mr W Pengelly, FRS, 
Mr F Crisp FRS, Colonel Heset, RE, Rev J Hall 
Parlby, Dı A Gunther, F R S, Major-General Barton, R E, 
Captain Inskep, R M , Mr Robert Bayly, Prof F Jeffery Bell, 
Prof D’Aicy Thompson, Prof G B Howes, Mı C Spence 
Bate, F RS, Prof M Foster, Mr W Lant Carpenter, Mr E 
W N Holdsworth, Mr E L Beckwith, Fishmongers’ Com- 
pany, Mr Gılhert C Boune, and Mr J Solly Foste and 
Mı John Hal', Wardens, Fishmongers’ Company 

The health of “The Queen” having been given by the 
Chairman, Lord Morley pioposed ‘‘The Maune Biological 
Association of the United Kingdom ” He said he was sure that 
lus fr.ends the Mayors of Plymouth and Devonport would join 
with aim in wishing a hearty welcome to the Association, and in 
sincerely hopin that the Laboratory would prove a success Any 
doubt as to the practical value of the Laboratory was dissipated 
by the fact that the Chan man was one of its main founders, and 
also that many well-known gentlemen, including the Chan man 
of the National Association at Kensington and Kew, anticipated 
good results therefrom Since there was such a consensus of 
opinton as to the importance of the scheme from a practical and 
scientific point of view, the thing which surprised h m was why 
1t was not cone before We reaped the richest haivest from the 
sea, and ye: we had neve inquued scientifically into the source 
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of this gieat indust'y We had lagged behind other nations in | 


this 1espect Fragce had no less than four institutions of a 
similar kind , Austria, with its small coast, had one at Trieste , 
and the German Government endowed their Laboratory at 
Naples, which was the most complete in existence, with £1500 
ayear From certan statistics 1ecently given to Parliament by 
the Board of Trade, they learned that the production of fish in 
the United Kingdom of Great Butam and Ireland last year 
amounted ın value to six and a quarter millions, and 1f they tooh 
the retail value and not the wholesale value, as put in the 
statistics, ıt would amount to not less than thnteen millions pei 
year ‘The east coast was by far the most fiutful of atl our 
coasts as 1egards the fishing industry, Giimsby, I{ull, Lowestoft, 
and Yaimouth producing £2,800,000 worth of fish Plymouth 
with its £96,000 worth of fish per year, Buxham with its 
£56,000, and Penzance with its 441,000, gave some idea of what 
the sea produced ın the shape of food Comparing these figures 
with other countries, ıt would be found that Canada did not 
produce four millions worth of fish, and Fiance even less Then 
they ought to consider the immense amount of traffic our fishing 
industry gave to our railways Fiom Plymouth alone there were 
sent on tso lines of 1ailway 50,000 tons of fish annually 
It seemed to him an extraordinary thing that so many years 
should have elapsed before scientific methods were adopted 
fo. learning the conditiens under which fish lve If they 
read the interesting Repoits of the Tiawling and Fishing Com- 
mission, they would be sti piised at the ignorance of fishermen as 
to the habits of fish, their modes of existence, their food, and 
the chmatic and othe: effects which influenced then existence 
and modes of living, and he was afiaid that ignorance was not 
confined to fishermen The great want was, he hoped, about to 
be supplied ın the establishment of this Laboratory In heartily 
wishing success to the Maume Biological Association of the 
United Kingdom, he had the greatest possible pleasure in 
coupling with it the name of Prof Ray Lankester 

Prof Kay Lankestei said ıt was with feelings of pride that he 
rose to 1eturn thanks It was the great Fisheries Exhibition 
which suggested the movement for the formation of a laboratory 
where fishery studies could be cared on The idea they had in 
view at that time, o1 rather the institution existing elsewhere 
which they wished to copy, was that established by Dr Dohrn 
at Naples, with which they were all familiar The question was, 
Ilow could such a laboratory be put up on the British coast ? And 
it was to his friend Dr Gunthei, of the British Museum, that they 
owed the suggestion of the formation of an Association It was to 
the offices of the Royal Society that they owed the opportunity 
of starting the Association A meeting was called in the 100m» 
of that Society, and presided ove: by the illustrious President of 
the great scientific institution, which was also the first public 
body to support the funds of the Association with a large and 
handsome subscription, and was ve1y largely attended by men of 
science and gentlemen interested in fisheries, while the late Larl 
of Dalhousie, one of their most ardent supporters, the Duke of 
Aigyll, and other public men took paitinit The newspaper 
Press had all along helped them ın a most admirable and chee1- 
ıng manne: The Zzmes had been then waimest friend, and he 
hoped ıt would continue to be so for years to come No sooner 
had the fist stat been made at the meeting in the rooms of the 
Royal Society and the subscription lst put forward than many 
other big societies came in and individuals throughout the 
country put down their money, as did also the Universities of 
Oxford and Cambridge Subscriptions had been received from 
purely scientific bodies and individuals to the amount of £3000, 
and from various sources a total sum of £16,000 to £17,000 had 
been obtained. ‘Lhe most important item of support given to 
the Association was the giant from Her Majesty’s Government of 
45000 and £500a year The remammg £10,000 they owed 
to the gieat civic Companies and to munificent individuals, 
among whom he must not omit to mention with hearty gratitude 
then fiends Mr Johu Bayley and Mr Robeit Bayley, of 
Plymouth No sooner had the enterprise been get on foot than 
His Royal Highness the Piince of Wales expressed his desire to 
become the patron of the istitution, and support came in from 
every side ‘Lhe Inspector General of Fortifications and the kal 
of Morley were instrumental—were, in fact, the actual causes of 
their rece1ving the grant of the splendid site on which the 
building had been erected , and the co operation and consent of 
the Town Council of Plymouth, who had certain rights over the 
mea, weie cheerfully given They had now arrived at a definite 
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stage in then woik the building was completed, the laboratory 
was equipped, the naturalists were on the spot, and they had 
thus, as he had said, accomplished what he considered to be the 
first step in the work of the Association But ıt was only the 
fist step Beyond the mere eatstence of the laboratory buld- 
ing, they had still to justify themselves in the eyes of their sup- 
porters by the wora that was done within it He thought 
they might iely upon the staff they had been fortunate enough 
to obtain He had the gieatest confidence in the woik that 
would be done in the institution, and in the direction which 
would be given to that work by his friend Mr Gilbert Bowne, 
assisted by the experience of his fiend Mr J T Cunningham, 
who had come to them fresh from his work in Scotland, and stu- 
dents of all ages Ie would mention once more a subject which 
had been already alluded to They wanted a yacht of their own 
—not a pleasure-yacht, but a steam sea-going vessel which 
could accompany the trawlers on therr expeditions, and should 
be a thoroughly seaworthy boat He hoped that those who were 
able to place additional funds at theu disposal, and who had 
been pleased and gratified with the way in which they had ex- 
pended the money already intrusted to them, would not delay to 
add to the resources of the Association so as to enable them to 
purchase this steamer 

The Prme Warden then proposed “ Prosperity to Plymouth,” 
and the Mayor of Plymouth replied 

Sir George Paget, K C B , proposed the health of the Prime 
Warden, who responded, and thee cheers having been given for 
the Fishinongers’ Company, the guests dispersed 


NIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The following have been placed in the fist class 
in the Natural Sciences Tripos, Part I (the names are in 
alphabetical order) —Baily, Joh , Damel, Trim , Falkener, 
King’s, Hankin, Jon , Horton-Smith, Joh , Jones, King’s , 
R Langdon-Down, Irm , Locke, Joh_, Long, Cams , Morrell, 
Caius, Newstead, Christ’s, Perkins, Emman , Phea, Trn , 
Schott, Trin , II Simpson, Joh , H Smith, Trn ,W A L 
Smith, Trin , Thornton, B A, Christ’s, Whetham, Trin , G 
Wulkinson, jun , Emman 

Women —Class I—L Ackroyd, Newnham, D Alford, 
Girton, A G Lap, Newnham, L R Howell, Guton, M 
Kennedy, Girton 

The following have been placed ın the first class in the 
Natural Sciences Tipos, Part II —Ds_ Anderson, Caius (phy- 
siology) , Barber, Christ’s (botany), Ds D’Aicy, Camus (physics) , 
Ds Francis, King’s (human anat and physiology) , Fry, King’s 
(botany), Hardy, Caius (zoology), Hutchinson, Christ’s 
(chimistry), E. R Saunders, Newnham (physiology) 

Mr A C Seward, B A, Scholar of St John’s College, has 
been elected IIaihness Scholar 1n geology and palxontology 

Mr W W Watts, M A , has been elected to a Fellowship at 
Sidney-Sussex College Mı „Watts graduated in the Natmal 
Sciences Tripos, 1831, and was placed ın the fist class for 
proficiency in geology 

At Downing College the following have been elected to minor 
Scholarships of £50 each open to the competition of peisons not 
yet ın iesidence lI Biownswoid, for physics, Manchester 
Gramma School, C Swift, for chemistry, Univeisity College, 
Liverpool , and H Widdicombe, private tuition, for botany 
G Dodson has been elected Foundation Scholar fo. Natural 
Science 

At Chnist’s College the followmg undeigraduates have been 
elected to Natural Science Scholanhips A H L Newstead, 
£60, C Knishnau, £50, R H Luce, £30, H M Stewart, 

o 
EN King’s College, R C Fry has been elected Natural Science 
Scholar, and G L Rolleston to an Exhibition of £40, and L 
Falkenei to £30 

At Gonville and Caius College, II B Biunnei, Berkhamp- 
stead School, has been elected to an Entrance Scholarship of £50 
for natural science è 

The following Natural Science Scholars have been elected at 
St JohnsCollege H Simpson, Hankin, Horton-Smith, Locke, 
Baily, Blackman, Schmitz ‘lurpm, BA, has been elected 
Hutchinson Student for organic chemistry 
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SCIENTIFIC SERIALS 


THE Jou nal of Botany contimues, in its numbers for Apul, 
May, and June, Mr J G Baker’s Synopsis of the Tillandsier, 
and MM Britten and Boulger’s valuable lographical index of 
Buitish and Irish botani ts (deceased) —Students of diatoms 
will be interested in Mr J Rattray’s pave: on Aulacodiscus, n 
whick the many and singula: abnoimaltes of this genus of 
‘fossil diatoms are descithed and illustrated by a plate —Mr G 
Massee contributes a ievision of the genus Bovista, in which 
several new species of this genus of Fung: are desciibed, also 
ulustiated by a plate —We have also biographies of Piof Asa 
Gray, and Mr John Smith, of Kew (the portrait of the 
former ıs not a pleasing one), and several papers on local or 
descriptive botany 


In the Botasical Gazette fo. February, March, and April, we 
have no important papers of original 1eseaich o1 oservation such 
as sometimes reach us in this record of the doings of botanists ın 
the Far West (published at Crawfordsville, Indiana) The 
original papers ın these numbeis relate almost entirely to the 
distribution of plants in the Western States of America, and to 
the description of American species 

THE number of the Nuovo Giornale Botanico Ttahano for 
Apul contains the conclusion of Piof A N Berlese’s mono- 
giaph of the genera of Fungi Pleospora, Clathsospora, and 
Pyrenophoia, with the ten coloured plates which seive to 
Illustrate the whole papei , and a desciiption by Sig C Massa- 
longo of a number of instances of teratology, chiefly relating to 
the flower It seves further as the medium of publication of 
the proceedings of the Italian Botanical Society, reports being 
appended of a number of smalle. contributions ın vanous 
departments of botany. 





SOCIETIES AND ACADEMIES, 
LONDON 


Royal Society, June 21 —‘“‘ Musculaı Movements in Man, 
and their Evolution gn the Infant a Stady of Movemen: in 
Man, and its Evolution, together with Inferences as to the Pro- 
peities of Neive-centies and their Modes of Action in expiessing 
Thought ” By Francis Warner, M D , E RC P, Physician to 
the London Hospital, and Lecturer on Botany in the London 
Hospital Medical College Communicated by Piof J 
Hutchinson, F RS 

Before proceeding to give an account of the visible evolution 
of vo'untary movement in man, it ıs necessary to define the 
different classes of movements seen, indicating the criteria by 
which the observer may be guided in the examples before him 

The new-boin infant presents constant movement in all its 
parts while it 1s awake, and this ts not contiolled by impress ons 
from without Guaphic tracings of such movements aie given 
This spontaneous movement ın the infant appears to be of geat 
physiological importance, and is here termed ‘ miciokinesis ” 
It 1s argued that the mode of brain action which produces micro- 
kinesis 1s analogous to the action producing spontaneous 
movements in all young animals, and to the modes of cell- 
growth which produce circumnutation m young seedling plants 
It 1s argued that as circumnutation becomes modified by external 
forces to the modes of movement teimed heliotropism, geo- 
tropism, &c, so miciokmesis in the infant 1s replaced by the 
more complicated modes of brain action as evolution proceeds 

The conditions of movement aie then described, as seen at 
successive stages of development of the child, and it 1s shown 
that they become less spontaneous, and more under control of 
stimuli acting upon the child from without, while the phenomena 
termed memory and imttation aie evolved 

From observations made, two hypotheses are put forward It 
1s suggested that when a well co-ordinated movement follows a 
slight stimulus, the impression produces temporary unions 
among the centres, preparing them for the special combinations 
and series of actions which are seen to follow Such unions 
among nerve centres appear to be formed when a period of 
cerebral inhibition, produced by a word of command, 1s seen to 
be followed by a co-ordinated series of acts A guaphic tracing 
indicating suspension of microkimesis to the stimulus of sight 
and sound is given It 1s further suggested that the brain action 
corresponding to thought ıs the formation of functional unions 
among cells, whose outcome is seen m the movements which 
expiess the thought, or its physical representation Properties 
similar to those described in biainggentres may be illustrated in 
modes of growth 





“ Evaporation and Dissociat on Part VIII 
Thermal Properties of Propy] Alcohol ” 
PhD,FRS, and Sydney Young, D Sc 

In continuation of our investigations of thermal properties of 
pure liquids, we have now dete:mined the vapour-pressmes, 
vapour clensities, and expansion m the liquid and gaseous states 
cf propyl alcohol, and from these results we have calculated the 
heats of vaporization at definite temperatures The compressi- 
bility of the hqud has also been measured ‘The iange of 
temperatme 1s from 5° to 280° C , and the 1ange of pressure 
from 5 mm to 56,020 mm 

The memrır contains an accotint of the purification of the 
propyl alcohol , determinations of its specific gravity at o°, and 
at 10° 72, and of the constants mentioned above 

The approximate ciitical temperature of propyl alcohol 1s 
263° 7 , the appioximate ciitical pressme 1s 38,120 mm, and 
the appioximate volume of I gramme 13 36 cc The first two 
of these constants must be very nearly correct , the thnd cannot 
be determined with the same degiee of precision 

The memon 1s accompanied by plates, showing che relations 
of volume, temperatuie, and pressure in a giaphic form 


Royal Meteorological Society, June 20 —Dr W, Marcet, 
FRS, President, ın the chair —The followmg papeis were 
1ead —First Report of the Thunderstorm Committee This Re- 
port deals with the photographs of lightning-flashes, some sixty 
in m mber, which have been received by the Society From the 
evidence now obtained ıt appears that lightning assumes various 
typical forms, under conditions which are at present unknown. 
The Committee consider that the lightning-flashes may be 
arranged under the following types (1) stream, (2) sinuous, (3) 
ramified, (4) meandering, (5) beaded or chapletted, and ($) 
ribbon lightnmg In one of the photographs there 1s a dark 
flash of the same character as the bright flashes, but the Com- 
mittee defer offering any explanation of the same until they get 
fuhe: examples of dark flashes As the thunderstorm season 
1s now coming on, the Committee propose to publish their 
Report at once, along with some reproductions of the photographs 
by the autotype piocess, in order that observers nay be pre- 
pared to notice the varous forms of lightning —The cold period 
fiom September 1887 to May 1888, by Mi C Harding The 
mean temperature for each of the nme months fiom’ Septem- 
bei 1887 to May 1888 was below the average, whils* ın the case 
of Octobe: there has been no corresponding month as cold 
duying the last half century, and only three colder Aprils In 
Lonaon the mean temperature for the penod was only 42° 4, and 
there has been no similarly low mean for the coresponding 
period since 1854-55, which will be remembered as the time of the 
Crimean War, and only three equally cold penods during the 
lat 50 years The temperature of the soil at Gieenwich at 3 
feet below the surface was below the average in each month 
fiom October to April, in October and April the temperatme at 
this depth was the coldest on record, observations being avail- 
able for the last 42 years, ana in Novemhei it was the coldest 
for 37 years —Observations on cloud movements near the 
equato. , and on the geneial character of the weather ın the 
“Doldiums,” by Hon R Abercromby The author gives the 
iesults of observations made during fom voyages acioss the 
equator and the ‘‘Doldrums,” with special reference to the 
motion of clouds at various levels Two voyages were acioss 
the Indian Ocean during the season of the noith-west monsoon, 
and two across the Atlantic ın the months of July and December 
The natue of the general circulation of the atmosphere near the 
“‘Doldiums ” 1s discussed as regards the theory that the Trades, 
after meeting, rise and fall back on themselves , or, according to 
the suggestion of Maury, that the Tiades interlace and cross the 
equator , or, as following the analogy of Dr Vettin’s experiments 
on smoke It is shown that the materials at present available 
are insufficient to foim a definite conclusion, but details aie 
given of the general character of the weather and of the squalls 
mn the ‘*Doldrums,” with a view of showing what kind of 
observations aê requued to solve this important problem The 
old idea of a deep Trade—with a high opposite cunent flowmg 
oveikead —1s certainly erroneous , for there is always a regular 
veitical succession of the upper currents as we ascend, accoiding 
to the hemisphere. 


Zoological Society, June 19 —Piof Flower, FRS, 
President, ın the chair —A letter was read addressed to the 
President by Dr Emm Pasha, dated Tunguu Island (Lake 
Albe t), October 31, 1887, announcing the despatch of further 
collections of natural history objects, and promising for the 
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Society some notes on Ewopean migiatory buds observed in 
that country —An extiact was 1ead fiom a letter addressed by 
Mr E L Layard to Mr John Ponsonby concerning the occur- 
rence of a West Indian Land-Shell (Svtexozy1a@ octona) in New 
Caledonia —Mr Tegetmeie: exhibited and made remaiks on 
the feet of an Australian Rabbit, supposed to have acquned 
aiboreal habits —Prof Bell exhibited and made remarks ona 
specimen of a tube-forming Actonian (Cer santhus membran 
aceus) in its tube, obtained by Mi John Murray at a depth of 
70 fathoms in Loch Etive —A communication was read from 
Prof W Newton Parkei, on the poison glands of the fishes of 
the genus 7rachtnus This paper showed the existence of 
glands ın conrection with the grooved dorsal and opercular 
spines of the two British species of Weever The glands were 
stated to be composed of large granular nucleated cells, which 
aie continuous with those of the epidermis An account of the 
obsei vations of previous autho.s, both as iegaids the structure 
and physiology of the poison-oigans of these fishes, was also 
given —A communication was read from Mi H W Bates, 
F R S, containing the descnption of a collection of Coleoptera 
made by Mr J H Leech, during a recent visit to the eastern 
side of the Corean Peninsula —A second communication from 
Mi Bates tieated of some new species of Coleoptera of the 
families Cicindelidax and Caiabide from the valley of the Yang- 
tsze-Kiang, Chma —Mr $ B Sutton read a paper on some 
abnormalities occurring among animals recently living in the 
Society’s Gardens —Prof Bell read an account of a collection 
of Echinoderms made at Tuticorin, Madias, by Mr Edgar 
Thurston, Superintendent of the Government Central Museum, 
Madras —A communication was 1ead fiom Mr E Mooie, con- 
taining the second portion of a list of the Lepidoptera collected 
by the Rev J H Hocking, chiefly in the Kangra Distnict of 
the North-Western Himalayas The present paper contained 
the descriptions of seven new genera and of forty-eight new 
species An account of the transformations of a number of these 
species was also given from Mi Hocking’s notes 


Geological Society, June 20 —Dr W T Blanford, F RS, 
President, in the chair ~The following communications were 
read —On the occurrence of maine fossils in the Coal-measmes 
of Fife, by Jas W Kukby ; communicated by Piof T Rupert 
Jones, F R S —Dnections of ice-flow in the North of Ireland, 
as determined by the observations of the Geological Suey, by 
J R Kihoe, communicated by Prof E Hull, FRS— 
Evidence of ice-action ın Carboniferous times, by John Spence: 
~The Gieensand bed at the base of the Thanet sand, by Miss 
Margaret I Gaidinei, Bathurst Student, Newnham College, 
Cambridge , communicated by J J H Teall —On the occur- 
rence of Zi. phas meridionalis at Dewlish, Dorset, by the Rev 
O Fishe: —On perlitic felsites, probably of Archzean age, fiom 
the flanks of the Ficrefordshne Beacon, and on the possible o1igin 
of some epidosites, by Frank Rutley The author has previously 
descitbed a 10ck from this locality ın which faint indications of a 
peltic structure were disceamble In the present paper 
additional instances were enumeitted and a description was 
given The perlitic stiuctnie 15 difficult to :ecognize, owing to 
subsequent alteration of the rock | Decomposition-products, 
apparently chiefly epidote, with possibly a little kaolin, have 
been found im great part within the minute fissures and _perlitic 
cracks The author suggested, fiom his observations, that 
felsites, resulting from the devitrification of obsidian, quartz- 
felsites, aplites, &c , may, by the decomposition of the felspathic 
constituents, pass, mm the fist instance, ınto rocks composed 
essentially of quaitz and kaolin , and that by subsequent alteia- 
tion of the haolin by the action of water charged with bicarbon- 
ate of lime and more or less carbonate of 1ron ın solution, these 
may eventually be converted into epidosites He regarded it 
as piobable that the rocks are of later Archean o1 Cambnan 
age —The ejected blochs of Monte Somma, Part I, stratified 
limestones, by Dr H J Johnston-Lavis 


Palzontographical Society, June 22 —Anngal Meeting 
—Dr H Woodward, F RS, Vice-President, ın the chair — 
The Report of the Council, presented by the Secretary, Prof 
Wiltshire, stated that since the date of the last annual meeting 
the volume foi 1887 had been issued, and that the volume for 
the piesent year was in progress It would contain the following 
parts of monographs the Stromatoporoids, Part II , by Prof 
Alleyne Nicholson , the Cretaceous Echinodermata, Part I, by 
Mr W P Sladen, the Jurassic Gasteropoda, Part III , by Mr 
W H Hudileston , the Inferior Oolhite Ammonites, Pat II , by 


t 


Mı S S Buckman I: was stated that the anangement by 
which members had been enabled to piocure pats of finished 
monogiaphs as well as the complete monographs, distinct from 
the annual volumes, had been found to work very efficiently 
Jt was fuithe: stated that the financial position of the Society 
was much better than or the previous occasion This was due 
in part to a giant of £50 made by the General Committee of the 
British Association at tne Manchester meeting, and ın pait to 
the very considerable ıncıease ın the number of subscribers, 
which had resulted from the efforts made dunung the past and 
preceding yeai to bring before geologists, paleontologists, and 
all interested in science, the work which was carried on by the 
Society If the present improvement could be maintained, 
there need be no fears for the future —Sir R Owen was re- 
elected President , Mı Ftheudge, Tieasure:,and Piof Wiltshire 
Secietary Messis W E Ballston, C J A Meyer, G H 
Morton, and W P Slaven were elected members of the Council, 
m the place of Messis S S Buchman, J Evans, C H Gatty, 
and W C Lucy, who ietire by 1otation, 


PARIS 


Academy of Sciences, June 25 —M Janssen, Piesident, in 
the chan —On the canals of the planet Mars, by M Fizeau 
The vaitous circumstances connected with these appearances, as 
lately descitbed by MM Perrotin and Schiaparelli, suggest a 
stiong analogy with certain phenomena of glaciation—parallel 
ridges, crevasses, rectilmear fissuies ofter of gieat length and at 
various angles— observed in the regions of large glaciers in 
Switzerland and especially ın Gieenland This leads to the 
hy pothcsis of a vast development of glaciation on the surface of 
Mar-, where, the seasons being ielatively longer and the tem- 
perature much lower, tl e conditions mus, also be more favour- 
able than on the earth for the e manifestations The reading of 
the paper was followed by some remarks by M J Janssen, who 
gave a guarded assent to M Fuzeau’s ‘very ingenious and very 
beautiful” theory —On the vapour-density of the chloude of 
aluminium, and on the molecula: weight of this body, by MM 
C InedelandJ M Crafts The recent eapeiiments of MM 
Nilson and Pettersson ‘ended to show that this substance should 
receive the formula AICI, rather than the double formula Al Cle 
proposed by MM Sainte-Clure and Troost The fiesh researches 
of MM Friedel and Crafts, undeitaken to settle the point, lead 
to the conclusion that the density corresponds to Al,Clg, which 
would accordingly repr sent the molecular weight of the chloride 
of aluminium The experiments of MM _ Louise and Rou on 
methyl and ethyl aluminium are ın harmony with this inference — 
Progress of the Roscoff and Arago Laboratories, by M de Lacaze 
Duthieis Both of these important biological stations have lately 
been inspected by the autho, who 1s able to speak most favourably 
of their present state Zoologists w:ll find concentrated at 
Banyuls during the winter and at Roscoff ın summer all the con- 
ditions best adapted for the study of the lower forms of animal 
hfe —Some remaiks relative to the representation of irrational 
numbers by means of continuous fractions, by M Hugo Gyldén 
From the points here discussed flows a thesis of gieat import- 
ance connected with the convergence of certam trigonometric 
se11es employed ın the calculation of perturbations ‘The thes, 
1s thus worded The probability of finding a value for @ beyond 
a given limit ıs ın inverse ratio to the number eapiessing this 
limit —On the degiees of oxidation observed in the efflorescing 
compounds of chromi:m and manganese, by M Lecoq de Bois- 
baudran In this first pape on the subject the author deals 
mainly with the carbonate of lime in combination with an oxide 
of chromium (or chiomate of ammonia), and highly calcined m 
thear Heshows that chromium produces with lime a fluor- 
escence which seems to present no analogy with those yielded 
by it in combination with alumina, gallina, or magnesia —On 
orthogonal substitutions and the 1egular divisions of space, by 
M E Goursat The divisions heie detexmined may be con- 
nected with the regular figuies of space of four dimensions 
Thus may readily be found the six regular figures discovered by 
Stringham But the question may be pushed further, and, hy 
following Poinsot’s method, 1n space of four dimensions the exist- 
ence may be shown of regular figures analogous to the regular 
s‘arred polyhedrons of space of three dimensions Thgse 
results, here merely indicated, will be fully developed in 
a memoir which wi'l shortly be published —On a theorem of 
Kummer, by M E Cesaio ‘This ısın connection with a recent 
paper by M Jensen, who ıs stated to defend himself from ın- 
accuracies of which he was no®eiccused In the author's com- 
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munication of April 16, nothing was ques roned except the 
novelty of M Jensen’s theorem, which does not differ essen- 
tally from that of Kummer, as modified and completed by 
Dini in 1867 —On the hydrochlouates cf trichloride of an.imony, 
of trichloride of bismuth, and of pentachloitde of antimony, by 
M Fngel The reseaiches here described fully confim the 
existence of these bodies, which are described as well-defined 
sats that may be easily isolated Tikeal the othe: hydrochlorates 
of chloride hitheito prepared, they all contain water of crystal- 
lization, and there aie in each case at least two molecules of 
water for each molecule of hydrochloric acid fixed by the chloride 
—On the reproduction of phenacite and the emerald, by MM P 
Hautefeulle and A Perrey Fhe conditions are descitbed under 
which the authors have effected the synthesis of two substances 
whose piopert'es are identical w.th these of natural phenacite 
and the emerald The analysis of the artificial emerald j1elded 
silica 67 7, alumina 19 6, and glucine 13 4, which ae nearer 
to the calculated proportions than those given for the compo- 
sition of most natural emeralds The analyzed crystals, whose 
density was 2 67, were colourless, but gicenish-yellow and 
green c1ystals weie easily obtamed—the former by the oude of 
iron, the latte: by the oxide of chom.un 


BERLIN 


Physiological Society, June 8 —Piof du Bois Reymond, 
President, in the chair —Prof Kossel spoke on a new consti- 
tuent of tea Inasmuch as the presence of caffein in tea does 
not suffice to explain its phystological action, he had examined 
it for othe: bases, and found ın the leaves of tea, in addition to 
adenin, a new well-charactenized base whose composition is 
C,EH,N,O., to which he has given the name of theophyllin 
Theobromin and paraxanthin have the same chemical compo- 
sition as theophyllin, but the latter differs from the forme bya 
senes of well marked chemical reacticns One question of 
special interest was as to the cons ıtution o; the new base, which 
belongs to that class of substances known as the \anthin-bodies 
Fische: has shown that xanthin yields alloxan and urea when 
oxidized, and, similarly, it 1s hnown tnat tncobromin 1s di- 
methylaanthin, yieldmg, by oxidation, methylalloxan and 
methyluica, as also that caffe 1s trimethylxanthin, yielding, 
by oxidation, dimethylalloxan and n onometaylurea The 
question hence arose as to the constitution of the new base, 
which, since it 1s isomeric with theobromm, 1s also presumably 
adimethylxanthin Since the speaker was ın possession of so 
lunited a quantity of the substance that he could not proceed 
to oxidize it, he proceeded by a different method, and intro- 
duced a methyl group into the molecale of theophyllin on 
performing this experiment he obtamed caffein, from wh ch it 
must be concluded that theophyllin contains one methyl 
group united to a residue of urea, and one to a residue of 
alloxan, and has therefore a constitution identical with that 
of theobromin It still remains to imvestigate the physio 
logical action of the new base —Di Will spoke on the 
alkaloids of the Solanaceze, of which at present only atropin, 
hyoscyamin, and hyoscin are known as distinct substances with 
reference to their mydriatic action The first two of the chove 
are of special interest, as possessing the same chemical compy- 
sition (Cy7EHI,3NOs3), but differing as 1egavds their melting-point, 
the salts which they form with gold, and their specific ra.atory 
poweis It had been noticed long ago that sometimes much 
atropin and but little hyoscyamin, and, zece versd, much hyos- 
cyamin and but httle atropm, 1s obtamed from the roots of 
Belladonna This difference in the relative amounts of the two 
substances obtained was noticed when portions of the same 
sample of ropts were treated in the same way, as the result of 
which the chemical factory of Schering nad requested the 
speaker to investigate the cause of this disference in the relative 
amounts of the several products The first fact which he deter- 
mined was, that when hyoscyamin 1s heated to 109° C —that 1s to 
say, to a temperature slightly above its melting-point—it changes 
into atropin ‘This 1s, however, of no significance in the pie- 
paration of the alkaloids, as carried on in a factory, inasmuch 
as no such temperatures are employed Dr Will futher found 
that, when a few drops of alkali are added to a solution of hyos- 
cyamm which posse-ses strong rotatory powers, in a few hours 
thé rotatory power 1s lost, and the solution no longe: contains 
hyoscyamin, but alopin According to this, during the extrac- 

®tion of Belladonna roots in the factory, the amount of hyoscya- 
min which may have become converted into atrop'n ıs dependent 
upon the time of action and thg concentration of the alkaline 
soluton employed in the process by treatment with alkah, tle 


whole of ‘he hyoscyamm can always be converted into atropin 
The fact taat, by the extraction of the roots of Hyoscyamus, only 
hyoscyam n and no atropm ıs obtained, was explained by the 
speake: as being due to the employment of ammonia in the 
process, which has only a feeble power of converting the one 
alkaloid ito the other The speakei intends to employ this 
conveisior. of hyoscyamin into atropin, which 1s measwable by 
means of change in 1otatory powei, to the dete:mination of the 
combining affinities of the alkalies Dr Will ıs inclined to 
believe that relations similar to the above exist in the case of 
quinine and cinchonine, which are also obtained ın varying 1ela- 
tive amounts fiom the bark —Ijr Koenig gave an account of 
some expeiiments, undertaken at his suggestion by Isaacksen, 
with a view to testing [lolmgren’s statement that very small 
coloured dots can only be seen as one of the primary coloms of 
the Young-Helmhohz theory—namely, red, green, o violet 
‘This statement was not, however, confirmed when the necessary 
precautions weie taken, and ıt was found that small dots of any 
colour, even yellow and blue, were perceived as possessing their 
own objective colour, this had also been observed by Hering 
Isaacksen had, futher, ive-tigated the power which the eye 
possesses of distinguishing between minute dot-lhke lights 
which me so small that therr image on the retin only falls on 
one cone, ind found that it was as fully developed as for the 
colours of large surfaces ë 
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ELECTRICITY AND MAGNETISM 
A Treatise on Flectricity and Magnetism By E, 
Mascait and J Joubert Translated by E Atkinson 
Vol II (London De La Rue and Co, 1888) 


HE Englısh translation of the second volume of the 
valuable work of MM Mascart and Joubert isa 
welcome addition to the class, none too large, of really 
substantial English books on electricity We have already 
directed the attention of the readers of NATURE to the 
first volume of this work , and we took occasion to point 
out that in ther exposition of the subject the authors 
follow very closely the genera! methods of Clerk- Maxwell 
That they do so 1s a great advantage for the English 
student, because ıt enables him, without breach in the 
continuity of his studies, to use Mascart and Joubert as a 
commentary upon Maxwell, who 1s often by no means 
easy reading The French work ıs also supple- 
mentary to Maxwell, for writes avoid as much as 
possible the purely theoretical side of electrical science, 
and treat electrical phenomena, more especially in 
their second volume, as subjects of observation, and, 
above all, of measurement This volume, which 1s 
now before us, 1s, in fact, an epitome of all the wisdom 
in exact electrical measurement which has been gained 
during a period of extraordinary activity in that field 
This period began with the researches of Gauss and 
Weber , and may perhaps be said to have culminated in 
the great series of determinations of the absolute units 
which were made about the time of the Congress of 
Electiicians at Paris in 1884 The prominent part taken 
by MM Mascart and Joubert in this work has well fitted 
them to record with precision the details of the leading 
methods by which it was accomplished, and it would be 
hard to refer the student of electrical science to an 
authority on electrical measurement at once so clear and 
precise in detail, and, with a few small and evidently 
accidental exceptions, so manifestly candid and fair, as the 
second volume of the treatise of Mascait and Joubert 
The space at our disposal in the pages of NATURE 
allows us to give but a brief summary of the contents of 
this volume Part I deals with the auxiliaries of elec- 
trical measurement, such as the measurement of angles, 
of the periods and amplitudes of oscillations, of couples, 
and of such properties of circular currents as are 1m- 
portant in the construction of galvanometers and other 
electrical instruments As an example of the care with 
which the subject is treated, we may refer to the discus- 
sion, m §§ 659, 660, of the power of a telescope, and of the 
ielation that ought to subsist between the dimensions of a 
graduated circle and of the telescope with which it 1s 
associated The conclusion of this discussion is marred 
in the English veision by inadequate translagion Thus, 
for example, “un cercle de ce diamètre [80 cm.] devra 
donc être associé à une lunette de 16 centimétres d’ouver- 
ture,” does not mean “a cncle of this diameter 1s 
therefore compatable with a telescope of 16cm aperture” 
The meaning ıs, that, to get the full use of the circle, 2 
telescope having an objective lens of 80 cm aperture 1s 
yequired , and that a more powerful one 1s unnecessary 
Part II, which is the kernel of the volume, describes 
VOL XXXVIII —No. 976 


the various electrical measurements as they aie ,carried 
outin practice There are chapters on electiometry, and 
on measurement of curent, resistance, electromotive 
force, capacity, constants of coils, absolute resistance, 
and the fundamental velocity v The methods are 
described in great variety and with great detail They 
are illustrated by giving not only the old classical results, 
but also by means of the most recent examples. Nothing 
1s attempted like the exhaustive catalogue of results, good, ` 
bad, and indifferent, which makes Wiedemann such ‘an 
mvaluable book of reference Experimental results are 
given simply as part of the eaposition of the methods by 
which they are obtained It ıs probably for this reason 
that the authors make no mention of the valuable 
experiments on dieletric strength recently made by their 
fellow-coantryman, Baulle 

Part [II 1s devoted to magnetic measurements and is 
eacellent so far as it goes It 1s by no means so exhaustive 
as the purely electrical part, and, probably for that very 
reason, will be found to be lighter reading for the tyro in 
electricity and magnetism, to such we commend more 
especially the parts relating to the determination of 
so-called magnetic poles and to the magnetism of feebly 
magnetic and diamagnetic bodies, subjects which are 
very fiequently umperfectly understood or inadequately 
expounded ın current test-books 

Part IV, which is called a complement, deals with 
industrial applications, and contains a table of numerical 
constants The table of constants gives full references 
to the sources of such information as ıt contains, and will 
be found most useful The part that deals with industrial 
applications 1s to our thinking the least satisfactory part 
of the book , not because there 1s any want of clearness or 
soundness m it, but because ıt ıs too short and too scantily 
illustrated by references to practical cases to give the 
student any real idea of the problems that surround the 
electrical engineer 

In describing the various methods of electrical measure- 
ment the authors are, on the whcle, very sparing of 
criticism They seem to assume that they are addressing 
an audience fitted to draw their own conclusions fiom 
the facts put before them Occasionally the weak points 
of the methods used by va.ious experumenters are pointed 
out, but the authors never indulge in that species of 
culticism which consists in treating a fellow-labourer and 
all his productions with indisciimmate scorn because 
the critic has discovered some microscopic oversight, or 
believes that he has wrung one more decimal place from 
1eluctant Nature 

Thereateone or two little points which mightbe amended 
ma future edition For example, the elegant method of 
discussing resisted motion by means of the eqmiangular 
spiral, given in § 682, should be attributed to its author, 
Prof Tait The use of the fish-back galvanometer-needle 
(ee aneedle made up of a number of separate parallei 
needles) was not an invention of M Deprez, at least not 
an original invention, for the writer used, more than 
twelve years ago, a galvanometer fitted with a needJe of 
this sort, which had been constiucted for the BA Gom- 
mittee of 1867 Who the inventor was, 1s doubtful, beit 
probably he took his idea from the laminated magnets 
constructed by Jamin afel otheis Perhaps the most 


serious historical oversight 1s made in § 1274, where, in 
M 
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speaking of* the graphical chatacteristic of a dynamo, 


language is used which would lead the reader to infe1 ‘ 


that this impoitant method in the theory and piactice 
of electrical engineeiing was intiaduced by M Marcel 
„Deprez, the fact bemg that it was first introduced, fully 
explained, and actually used by Dr Hopkinson ın 1879 ' 


« What-M Deprez did, was, we believe, simply to give a 


“ name to Hopkinson's cuive, and to furthe: develop its 


< applications It would be easy to correct, m footnotes 
or-otherwise, these and a few similar small blots on a 
work which 1s, m most respects, iemaikably fan and 
-cosmopolitan in its history 

Regarding the work of the translator, we can, on the 
whole, speak very favourably Thee are, however, pas- 
sages heie and there which are so madequately translated 
that they suggest the idea of an inferior assistant not 
always sufhciently overlooked Compare, for example, 
the following piece of the original with the accompanying 
translation — 


“Si la lor était générale, on en conclurait, pour le cas 
de deux plateaux parallèles, que la production ce I’étin- 
celle correspond toujours à une même valeur de la densité 
électrique et, pai suite, de la force électrique et de la 
pression électrostatique, ou, dans Jes idées de Maxwell, 
à un même état ou une même énergie spéciique du 
milieu interposé ” 


“If the law was general, we should conclude, for the 
case of two parallel plates, that the production of elec- 
tricity almost represents the same value of the electrical 
density, and therefore of the electrical force and the 
electrostatic pressure, or, as in Maxwell’s views, to the 
same condition ort the same specific eneigy of the 
interposed medium ” 

It will be seen that the Enghsh passage is not a trans- 
lation of the Fiench, ts not Enghsh, and mears nothing 
We mention this, by far the worst, case of loose tians- 
lation that we have noticed, to draw the attention of the 
English editor to the need there is for reviston Such 
corrections as aie absolutely necessary might be given 
on a fly-leaf, and,in order to help, ve mertion a few 
things that we have noticed Some are misprints, some 
wiong, some merely doubtful 
39, ‘compass of horizontal mtensity” ? 

41, “ observations ” (oscillations *) 

48, “collate” (collect °) 

50, “ bodies of easy construction” ? 

237, “combine the eaperiment ”? 

293, “but they are not sufficiently so, &c ”? 
557, “ residues of the Leyden jai”? 

P 577, “induced chaxges” (décharges induites) ? 

P 578, “to make the constant of the ballastic galvano- 
meter” (fane la tare why usetare? Tare 1s English) 

P 878, “regulation of a galvanometer” (tarage d’un 
galvanomeétie) ? 

Notwithstanding minor shortcomings, this Enghsh 
translation of the work of MM Mascart and Joubert 
will be of gieat use to English readers, and we hope 
that 1t wil] not be thought that, by calling attention to 
Inagcuacies here and there, we mean to depreciate the 
labou: of the editor, or to undervalue the debt which the 
#nglish scientific public owes him fo: 1ende1ing more 
accessible one of the most important electrical trea‘ises 
of the day ae GC 


* See his papers in the P ocee Imgs o” the [n.titution o7 Vethanieal 
Engineers, April 1879 aad Ap 11 1820 
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SYNOPTICAL FLORA OF NORTAM AMERICA 
Synoptical Flora of North America the Gamapetale. 
A Second Edition of Vol I Part 2,and Vol II Part 1, 
collected By Asa Gray, LL D Large 8vo 480 + 
494 pp (Washington Pubhshed by the Smithsonian 
Institution, 1888 ) 
HE first feehng which the sight of this book re- 
awakens in the mind ig, one of deep regret that 
Prof Asa Gray did not live to carry out the plans he 
had ente-tained so long for an elaboration of a complete 
flora of Temperate North America upon one uniform plan 
A wok of this scope was planned by Dr Torrey and 
Iimself when he was quite a young man, and the first part 
appeared as long ago as 1838 It was soon found by the 
authcrs that 1t was impossible to identify satisfactorily the 
plants which had been named by then predecessors 
without studymg the European Herbaria, and in order to 
do this Di Giay spent a year in Europe m 1838-39 
Another instalment, which extended to the end of Poly- 
petalæ, was published in 1840, and the 1emainder of the 
first vo.ume, extending to the end of Composite, in 1842. 
Then Dr Gray accepted the post of Fisher Professor of 
Natural History in the University of Haivaid, and what 
with teaching and herbarium work, and the preparation 
of the successive five editions of his “Flora ‘of the 
Northern United States,” and the elaboration of the new 
collections that poured in as fiesh temiıtones were ey- 
plored and settled, lis time was fully occupied for 
thirty-five yeais In 1878 he returned to the mote 
comprehensive work, and in that year published the 
fist pat of the second volume, which includes the re- 
maining orders of Gamopetale, fiom Goodemacee to 
Plantaginaceze In 1884 he issued a 1evised edition of 
the part devoted to the Composite and small allied 
oideis The work we have now before us 1s a re- 
punt of the whole of the Gamopetale, with two sup- 
plements, embodying additions and corrections up to the 
end of 1885 Although the title-page bears the date of 
1888, it was teally issued, as the secondary title-page 
indicates, in January 1886, and we have had it in use at 
Kew for a couple of years The present volume, there- 
fore, coveis the cential thnd, brought up to date, of the 
corplete undertaking as planned , and at the beginning 
the Polypetalous Dicotyledons are still left as they stood 
in 1840, except for the most useful bibliogtaphical index, 
brought up to date, which Dr Sereno Watson issued in 
1878, and the Incomplete and Monocotyledons, to 
which Dı Watson has happily devoted spectral attention 
du-ing many years, have still to be dealt with | 
The floia of Temperate Noith Ameca contains 
about the same number of species as that of the whole of 
Europe, but of course the ordeis are to a certan extent 
diferent, and others enter in the two floras in very 
diferent proportions In the present work there are 
described #21 species of Gamopetalous Dicotyledons, of 
which all but 162 are indigenous They fall under 562 
genera, of which 520 ale native The Ametican Com- 
posite alone, 1636 species, fa1 more than outnumber the 
whole Phanciogamic floa of Britain Next to Com- 
posite come Sciophulariaceze, 1epiesented by 367 spe- 
cies and 38genera Of Hydiophyllacex, an order nearly 
restricted to North America, there are 129 species and 
34 genera, of Polemoniacee, another nearly, endemic 
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order, there are 133 species The moie tiopical cha- | 
1acter of the North American, as compared with the 
European, flora, ıs shown by the presence of 44 non- 
stellate Rubiacex, 9 Sapotaceæ, 97 Asclepiadaceæ, 6 
Bignoniacea, and 41 Acanthaceee To get such a laige 
number of plants worked up by such a model systematist | 
as Dr Giay ıs an enormous boon to all species | 
botanists A gieat many of the species are here de- | 
scribed for the first time, and a still large: proportion i 
have only been previously noticed ın scattered unclassı- 
fied papers A large number of the best-known North ' 
American plants cultivated ın our gardens belong to | 
Gamopetalæ , and to have such genera as Aster, Solidago, | 
Helhanthus, Pentstemon, Phaceha, and Gha, put m order 
and brought up to date will be a great saving of ume and 
trouble, and make the book essential, not only to botanists, ! 
but to all owners of gardens who wish to understand the ! 
chaiacters, affinities, and geographical distribution of the | 
plants they grow s 

In arranging then material the authors of the four | 
great recent descriptive local floras have followed four , 
different plans In Bentham’s “Flora sAustraliensis” ' 
there ts, unde: each genus, an inthal analytical key, in 
which each species 1s dist.nguished, and afterwards a 
single detailed desctiption of each species and its varie- 
ties The 8500 species of the Australian flora, desciibed | 
after this plan, fill seven volumes of ftom 500 to 800 | 
pages each In Borsstei’s “ Flora Outentalis” the initial | 
key only goes down to the sections, and there 1s a less ' 
detatled single description given of each species Ihe l 
number of species ıs about 10,000, and the whole work | 
xuns on to five large volumes of about 1000 pages each | 
In Su J D Hookers “ Flora Indica’ there 19 no imitial | 
key, but sub genera and gioups are bitefly characteiiaed, | 
and under each species is given both a compact diag- j 
nosis and brief description Under this plan the 10,000 | 
Dicotyledons of India fill five octavo volumes of 700 to | 
300 pages each Dr Gray gives no initial key, more | 
detailed characters of sub-genera and groups, and under | 
each species a single short description Under this plan | 





the 3500 Gamopetalz fill a book of 970 larger pages It 15 
an omission, we think, that Dr Giay has not numbered 
his species, for, ın referting from the book to the he: barium 
and back again, such numbers are a very useful guide 
Mr Bentham, 5u J D Hookei,and Di Gray all three 
adopt the same compiehensive idea of what constitutes a 
species, and use substantially the same orders and genera, 
and the same plan of nomenclature, and it 15 a very | 
great convenience in herbarium work that these three 
gieat floras have been treated upon one uniform system 
Our best s} mpathies are with the Ametican botanists 
in the great loss they have sustained In securing such 
a competent assistant as Dr Sereno Watson, Dr Gray 
was very fortunate, and we tiust that the material for the 
two other volumes ıs m such an advanced Wate of pre- 
paration that they may be published under his editorship 
before long We European botanists have gieat reason 
to thank the managers of the Smithsonian Institution for 
their hbeiahty in granting funds for the book What a 
boon it would be if we could have a general flora of 
Europe planned upon the same hnes, but with all our 
great Universities and Herbaria this does not at present 
seem at all likely 
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fIYDRODYNAMICS 
Treatise on Hydrodynanucs Voll By A B Basset 
(Cambiuidge Desghton, Bell,and Co London George 
Bell and Sons 1888) : s 
HIS book deserves to be most warmly 1ecewed by all 
who are interested in this branch of mathematics, in 
which remarkably rapid progress has been made of late 
years For some time past a constant and familiar acquaint- 
ance with the Proceedings of learned Societies has been 
necessa1j to enable students to keep abreast with the sub- 
ject , and the author has performed real seivice in incor- 
poiating in his work many important results and memons 
This volume, which is to be followed by a second, con- 
tains the general equations of motion, with the auxihary 
discussions of vortex and inotational motion, and salso 
the theory of motion of solids ın a fluid, in which both 
the hydiodynamical and the dynamical effects of the 
motion are very fully discussed The chapter on the 
equations of motion 1s noticeable for the intioduc- 
uon of Clebsch’s transformation, proving the perman- 
ency of voitex lines and vortex sheets, and for the 
application of the principles of least action and energy 
Students are apt to lose sight of general dynamical 
principles in the not mceonsiderable ditficulties of pure 
analysis that attend this subject, and ıt 1s well they 
should be atded to bear in mind that their symbols are 
after all intencled ta represent physical phenomena, while 
it adds considerably to the interest of the subject to 
exlubit its analogies with kindred “physical principles 
But it 1s to be regretted that in this chaptei the author 
has not removed the obscuzity which arises from the fact 
that thc equations of motion can be obtained ın the same 
form by either a Lagrangian or an Eulerian method The 
desice of endowing each particle of fluid with co-ordinate 
axes, all its own, marks the first method , the observation 
of fluxes at a certain point of space 1s the distinguishing 
feature of the second To identify the iesults thus 
obtained 'as zg in the equations of motion m spherical 
co ordinates) is justifiable, but will certainly lead to much 
misappiehension at the outset 
A chapter on images and doublets ıs useful as collecting 
together what must otherwise be introduced ın a random 
manner The discussion of motion 10 two dimensions 15 
as complete as the limited numbei of cases that are 
soluble will allow , several new cases, not previously 
found in the text-books, illustrate the increasing difficulty 
of the analysis In dealing with discontinuous motions 
the author follows Kirchhotf, beyond whose work on this 
question it seems impossible to advance 
Ihe second half of the book, treating of the motion of 
sohds in a fluid, 15 singularly imteresting, and contains the 
last contiibutions to the dynamical theory, which are due 
to the author hinself These are maiked by gieat 
generahty of treatment and power of analysis, but we fear 
the complexity of the results w H picxent their being 
generally appreciated 
In dealing with the velocity -potential due to the motion 
of an ellipsoid, 1t sould appear that the most direct and 
general method of obtaining the result ın every case as 
to form Laplace’s equation in ellipsoidal co-ordinates , 
instead of this the authorgpas recourse to formule m the 
theory of attaction, which need rrodification to suit each 
special case 
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A chapte: on the motion of two spheres indicates the 
attention given to this problem of late years, and may also 
serve as a warning of its hopelessness The anticipations 
of its yielding an explanation of magnetic phenomena, to 
which the first experiments by Bjerknes gave rise, have 
been dissipated by the exhaustive mazhematical treatment 
it has 1ecerved 

The excellence of this work leads us to look forward 


~ 


\ with great interest to the publication of the second volume, 


which will deal with fresher and more suggestive portions 
of the subject, and the two volumes together will piove 
of very great use to every student The words on the 
title-page, “with numerous examples,” stiike us as below 
the dignity of a subject lıke hydrodynamics The pook 
will certainly be appreciated for its own merits even more 
than fo. its examination usefulness, to which aim too 
many books conform 





OUR BOOK SHELF 


Sierra Leone, or, the White Man's Grave 
Lethbridge Banbury (London 
Lowrey, and Co, 1888 ) 


THE author of this book explains tha: he does not offer it 
as ‘fone of travel over unknown ground ” o1 “as one of 
dangerous adventures and hardships” His aim simply 
1s to biing before his readers a description of an English- 
man’s life in “the most interesting but deadly colony of 
Sierra Leone” He has done his work well, and the book 
will be cordially welcomed by all who have any special 
reason for wishing to obtain clear and accurate informa- 
tion about this part of the West African coast The 
volume consists chiefly of letters written while Mr Ban- 
bury was at Sierra Lene, and has therefore a freshness 
and vividness which it would hive been hard for him to 
match in a more elaborate and formal work The most 


By GA 
Swan Sonnenschein, 


* valuable chapters are those in which he sets forth the 


impressions produced upon him by tke natives, in whose 
ideas and customs, as here depicted, there 1s an odd 
mixture of Christianity and the lowest forms of paganism 
Mr Banbury has a stiong belief in the power of education 
to improve the character of the native population, and he 
urges that more strenuous efforts shoulc be made for the 
establishment of proper schools It ıs tolerably ceztain 
that if permanent good cannot be done to the colony by 
this means there 1s no other way in which real progress 
can pe secured, for, as M1 Banbury points out, the un- 
healthiness of the climate prevents any large inctease of 
the aumber of European settlers 


Nature's Faiwy-Land Rambles by Woodland, Meadow, 
stream, and Shore By H W S Worsley-Ben son 
(London Elhot Stock, 1888 ) 

THIs book consists of a series of papers selected from a 

considerable number which have appeared in various 

periodicals The author has a clear, pleasant style, and 
his vivid descriptions and explanations are well adapted to 
awaken in the minds of young readers a genuine interest 
in varous aspects of scientific truth The volume opens 
with an attractive paper on “The Joutneyings of the Rain 

Diops,” and this is followed by papers entitled “ From 

Root to Flower,” “Out Among the Gorse,” and “ Com- 

panions of the Corn” These three papeis serve as an 

intrgduction to other chapters on plant-life There are 
also interesting essays on such subjects as shells and 

Spell-builders, spiders, and the nests of fishes 


Lessons ın Elementary Mechanecs By W H Gueve, 
PSA (London Longmaşe, Gieen and Co, 1888) 


THE second stage of mechanics 1s alone dealt with heie, 
and thi oughout, the author has rendered the various forces 


which pioduce motion, togethe: with fhe laws which 
regulate tkose forces, in a clear and simp'e style, the 
illustrations are numerous, and ate specially adapted to 
an elementary couse The work ıs suited to the requie- 
ments of the second stage of the revised code, and the 
arrangement of the chapters 1s the same as that in the 
Syllabus of Instruction adopted by the London School 
Board The examples at the end of each chapter are 
instiuctive and well chosen, and the book concludes with 
a series of examination pafers and results to the 
numerical questions 





LETTERS TO THE EDITOR 


[The Emitor does not hold himself responsible for opinions 
expressed by his correspondents Netther can he under- 
take to return, or to correspond wrth the writers of, 
rejected manuscripts walended for thes or any other part 
of NATURE No notice is taken of anonymous communi- 
cations | 

Photography of Lightning 


So much mterest 1s being taken at the present time in obtain- 
ing photographs of hghtning flashes, that perhaps some one 
would be willing to take the necessary tiouble, and use a 
moving cameia A cameia revolving où vihiating at any 
ordinary pace would probably give each single flash unaltered, 
but it mgh: analyse multiple and complea flashes into their 
constituents ‘ 

The eye 15 so easily deceived as to what 1s really happening in 
these sudden effects that very erroneous views may easily be 
formed, and indeed are an some quarters now prevalent 

Whether -t 1s better to make the camera revolve as a whole, 
or only the sensitive plate, or whether a 1evolving mirror should 
be used with a stationary camera, are questions for experience 
to decide 

One good method, 1f not too troublesome in practice, would 
be to arrange a double camera, with component axes pauallel, so 
as to photograph the same flash ın both halves, but with the 
sensitive plate of one fixed, of the other 1apidly revolving 
Appearances teally due to succession in time could be then easily 
E A and might be capable of ınterpretatron 

July 10 OLIVER J LODGE. 


Micromillimetre 


I AM glad that the Council and Fellows of the Royal Micio- 
scopical Soc ety have seen tneir way to the adoption of the word 
mcr on, bit the letter in which Mr Cuiisp announces this decision 
to you 1s not, I think, calculated to give a correct impression of 
the circumstances unde: which it was taken 

Fustly, I need haidly say that I did not take exception to 
the word mcr omiliimetre, but to its use as equivalent to the 
thousandth cf a miJlimetie 

Jn the next place, I wrote to the Secietaiies of the Royal 
Microscopical Society on behalf of the Council of the Physical 
Society, cf which no mention 1s made by M) Crisp 

Thudly, the proposal of the Council of the Physical Society was 
that the wor ] azco should be adopted 

Lastly, I am myself quite in favour of this course, and in fact 
moved tts adoption by the Physical Society 

The word 221¢) omgie must in accordance with the rules of the 
B A Commitee be a possible alternative just ao a cubre decumets e 
1s alteinaiive to a /zfre, and I think the disadvantage of the 
multiplication of special names not based on a uniform system 1s 
nearly as great as that of the possible occastonal comparison 
between micrométie and microméter This ıs however a little 
matter as copipared with the use of mzcromulliemetie in two 
different senses, and the official sanction of muzcron by the 
Fiench authorities (of wnich I was not aware when I originally 
wrote to you) 15 quite sufficient to twn the scale in its favour 

As some of your 1eadeis may not have seen the previous 
correspondence, will you allow me tn conclusion to state that ıt 
1s now generally agieed, 

(1) That the thousandth of a millimetre shall be culled a 
micron and Cenoted by a. 

(2) That the milhonth of a millimetie shall be called the 
mecromlimetre and denoted by y p 

r ALTHUR W RUCKER 
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Distribution of Animals and Plants by Ocean Currents 


I BEG to forwatd you herewith some extracts fiom a letter just 
received fiom Port [Ehzabeth, South Africa, which, I think, 
cannot fail to interest your 1eaders in connection with Darwin’s 
theory of the distribution of animals and plants in some cases 
by ocean currents My correspondent wiites — 

‘* About the beginning of the year 1887 the attention of the public 
of Port Elizabeth wasaioused by finding a quantity of pumice-stone 
washed up upon the shoues of the bay, showing volcanic action 
Some of the pieces were covered with barnacles of a few months’ 
growth, and others appearedgas though a mass of vitrified matter 
had been poured upon them At the same time, shipmasters 
stated that they had seen large masses floating upon the sea as 
they approached the east coast of Africa Strange fish also mate 
their appearance ın our waters, and, among the numbe1, two 
large specimens of the ox-ray species weie found washed up 
upon the rocks But mòre remaikable was the discovery of fou 
venomous sea-snakes about 18 mches long, the bodies marked 
black above and yellow below, answering the desciption of the 
Pelamzs bicolor usually to be found about the coasts of Sumatra, 
Java, and the adjacent isles, and which must have followed the 
floating debiis One of these snakes was still alive when found, 
although ıt dtd not long suivive, and one of the others was in a 
sufficient state of preseryation to be sent to the Museum What 
will prove more interesting still, 1s the discovery of a large seed 
resembling a cocoa nut, which was picked up about the same 
time, of which Mr Russell Hallack, of Port Elizabeth, gives 
the following descisption — 

“«* About the latte: end of 1886 a large husky frut was p cked 
up It resembled a square cocoa-nut of 4 inches cube, not quite 
so deep as broad and long Inside this husk, which was more 
cork-like than fibrous, was a solitary nut, about 13 inch round, 
melon-shaped, with fluted outside, covered with a coating re- 
sembhng potato-peel This nut had been bitten by the boy who 
found it, but whether the taste was not to his liking, or fo. some 
other reason, he was persuaded to give the remams to the gar- 
dener of the north-end park, who planted ıt In due time the 
shoot came up like a potato-plant with small leaves The plant 
1s now about 4 feet high, and the small leaves have developed 
into grand foliage 20 mehes long by 7 or 3 broad It is sup- 
posed to be the Barszngtonra speciosa, a native of the East 
Indies A smaller variety, the Z racemosa, 1s said to exist in 
Natal and the east coast of Afiica, but is easily distinguished 
from this by the smallness of its frut The Z speciosa belangs 
to the myrtle titbe, but differs from the ordinary type in having 
this large, one s'ded, corky husked fruit, ıt 1. one of the hand- 
somest of its tuibe, and in the Moluccas attains the height of 
40 or 50 feet, with a circumference of Io to 14 feet It 1s 
generally found near the sea ’” 

The suggestion 1s that this nut, as well as the snakes, the 
strange fish, and the pumice-stone, aie all relics of the great 
Krakatdo eruption in 1883, and that they had diifted about tll 
the beginning of 1887, tll thrown upon the coast of South 
Africa If this be really the case, the tenacity of life in the 
snakes and the nut ıs truly remarkable, and, as my corre- 
spondent adds ‘‘Surely some of this debiuis must have been 
deposited on the island shores visited by these currents, and if 
we could only become acquainted with the date of their appear 
ance upon each, some idea might be formed as to the course 
taken by these plants, &c , m their journey to Southern Africa ” 

I find, by a 1eference to the back numbeis of NATURE, that 
the pumice has been traced to the east coast of Africa, leaving 
poitions on vaiious islands ez zoute, and that some of 1t was 
timed to reach the west coast of America at Panama in 1886, 
but nowhere do I find any notice, except that given above, cf 
animal or vegetable debis accompanying the masses of pumice 
Perhaps the publication of these interesting facts may call forth 
similai observations from some of the Pacific Islands 

A W BUCKLAND 


Watches and the Weather 3 


My neighbours, Messis Jacob and Ross, watchmakers, often 
tell me their experiences in the bieahing of mainsprings 

Umiellecting people fancy they have bioken the spring by 
over-winding, or in othe: woids have drawn asunder a piece of 
steel by the force of finger and thumb 

The springs of couse break thiough a subtle molecular change 
produced in the steel by atmosphe1ic causes they usually fly 
asunder a few hours afte: beng wound, at 3 01 4 o'clock m the 


morning Many watches and clocks come to the woikshops for 
new springs afte: a frost, but not unt.l a thaw has set im, still 
more come after thunderstorms 

This moming a clock spring was taken out of its box, which 
had oveistiamed itseif at one moment mto seventeen pieces, 
there was a complete fiactme in each coil along a 1adial line 
from the centie Some time back one was found with three 
such 1adial lines of fracture 

Of cowise this subject 1s not new, but ıt gams by 1ecorded 
experiences B CROFT 

The College, Winchester, July 9 : 
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Preserving the Colour of Flowers 


I SHOULD be greatly obliged :f some of your i1eadeis would 
inform me how to preserve the colour of those flowers prone to 
fade during and afte: pressing << 

In a local pape: I saw an extract from the Phas macentical 
Journal, ım which salicylic acid was recommended I have 
tried it both as powder and m solution an spirit , in either case 
it had a great tendency—except in the case of yellow flowers— 
to change the colow to either a bnght scailet or to a hight 
biown A WwW 


[There 1s no difficulty in preserving the colour of yellow flowers 
if they are properly diied by the ordinary method, z e in ab- 
sorbent paper, changed at tne end of the first day, and once o1 
twice afterwaids It's very difficult to prevent such plants as 
Pedicularis, Bartsıa, and Melampyrum turning black See an 
account of a plan recently tried in Germany by Schonland, in 
annals of Botany, vol 1 p 178, 1887 —J G Baxer ] 





THE LIFE STATISTICS OF AN INDIAN 
PROVINCE 
SOME years ago, in this journal fvol xxix p 338), I 
published a short article on the intimate relations 
which subsist between meteorological conditions and the 
statistics of death and crime in India_ In this it was 
incidentally mentioned that, imperfect as they were, the 
vital statistics of the North-West Piovinces and Oudh were 
at that time more to be depended on than those of any 
other province ın [ndia, thanks to the unremitting atten-, 
tion paid to the subject of registration by the late Sanitary 5 
Commissioner, Dr Planck, and though they have not 
sensibly improved since 1884, but perhaps 1ather fallen 
off in accuracy, the birth and death registers of these 
provinces aie still undoubtedly better than any sthers 
in India embracing an equal population 
As ten complete years have now elapsed since the 
amalgamation of the two provinces, which together con- 
tain a larger population than any European country 
except Russia, and as simular statistics are not at present 
obtainable from any other Onental country but India, it 
may be of interest to compare some of the conditions of 
hfe revealed by them with those obtaining in the more 
favoured countnes of the West That India has a high 
death-rate, owing to the unhealthiness of the prevailing 
chmatic conditions and imperfect sanitation, as well as to 
the low vitality of the mass of the people consequent upon 
superabundant population and isufficient food, 1s univers- 
ally understood , but there 1s no proper appreciation of 
the marvellous 1ecuperative power of a population among 
whom prudential restraints on inciease aie unknown, and 
where almost every woman has been married in child- 
hood, and commences to bear children at the age of 
fourteen or fifteen yeais It may be said with almost 
absolute tiuth that there aie not only no old maids in 
India, but no unmarried women above the age of 
puberty, except the unfortunate class of Hindu widows of 
the higher castes, who are not permitted to marry again, 
but though this class appeals in many ways to otr 
sympathies, it 1s of very slight importance from the point 
of view of the increaseepf population, the widows of 
child-beaiing age amounting to only 9 per cent of the 
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total number of females of the same age—a propoition 
which compares very favourably with that of widows and 
spinsters in England This worderfu: power of rapid 
recovery after decimation by famine or pestilence wil. be 
fully exhibited ın the tables given below 

Tke registration of deaths was in regular operation 
for several yeais, both in the North-West Provinces and 
in Oudh, before the two were united unde1 one administia- 
tion .n 1877 That of births was first introduced generally 
in 1879, though it had been tentatively commenced in 
municipalities and cantonments some time previously 
We have therefore now (February :888) ten complete 
years’ death statistics for the united provinces, of a fairly 
uniform degiee of accuracy, and nine years’ registers of 
births, decidedly 1mproving ın completeness and accuracy 
for the first five or six years The births for the first year 
of the ten—1878—may also be approximately arrived at by 
a proportionate computation fiom those registered that 
year ın municipalities The total number of births of 
each sex, 1egistered in each of the ten yeais, was as 
follows — 


Year Males Females ar Mas, 
1878 667,975* 54: ,285* 122 50 
1879 669,921 555,911 120 51 
1880 747,953 642,826 116 34 
1881 948,191 831,282 114 05 
1882 875,616 780,543 112 18 
1883 950,932 850,469 III 81 
1884 1,015,699 915,262 110 98 
1885 957,672 861,6C9 III 15 
1886 874,099 785,433 111 28 
1887 902,844 805,861 112 03 
lotal 8,610,902 7,574,511 113 68 


An inspection of the last column shows that these 
numbe:srequne to be conected, not orly by an allowance 
for general incompleteness of the records, but by a special 
addition to counteract the tendency to omit females 
During the first seven years this tendency diminished as 
registration improved, and the numbers of the two sexes 
appioxrmated moire and more to equality, but even 
with the most intelligent and careful 1ecording 
agency, the tiue 1atio between the sexes at birth 
will never be attained in the records until the opinion 
of the mass of the people on the telative values of 
male and female life has undeigone a complete alteia- 
tion The ratios foi the first seven or eight years in 
the table give a cuive apparently asymptot'c to a certain 
line, the ordinate of which would stand for the ratio 
attainable by the greatest care in 1egistiation unde: the 
present conditions Representing the above iatios for 


b 
the first eight yeais by the formula, a + E where #15 


counted in yeais fiom 1877, we find tke ordinate of the 
asymptote, a, to be 108 57 In the provinces there are, 
howeve1, two districts in which the numbers born of the 
two sexes imvaniably appioach much moie nearly to 
equality One is Gathwal,a Himalayan district inhabited 
by an unsophisticated people who claim to be Rájpúts, 
but are probably of aboriginal descent, and who have 
never come under Muhammadan influerce in any way, or 
acquired the custom of paying a heavy dowry with the 
bride, which is the cause of female irfanticide a'rong 
many of the higher castes The other ıs Lalitpur, in the 
eatreme south, where the inhabitants are chiefly Chamdrs 
and other low castes, who have never concealed their 
women o1 practised infanticide, and amongst many of 
whom the bridegroom’s family pay ‘or the biide The 
statist#c3 for these two districts give a senes of 1atios 
1epresented by a curve whose asymptote has an ordinate 
of®100 00, or which points ultimately to exact equality 
between the sexes In like manner, if we select for each 
yeai that district m which theeiecoided birth-1ate was 


* Estima ed from thcse registered in municipalities 


highest, and where, therefore, the registration was pie- 
sumably most complete, we get a curve pomting to an 
ultimate ratio of 102 78 males to 100 females 1f we take 
the mean of all thiee 1esults, that for Garhw4l and 
Lalıtpuı being probably below the true average for the 
whole population, we get 10378 males to 100 females 
This comes very near the ratio for England, which, I 
believe, ıs between 103 and 104, and ıs almost identical 
with that deduced fiom the distiibution of the population 
according to age and sex at the last two censuses of the 
North-West Provinces—namely, 10375 It may therefore 
be adopted as a close approximation to the tiuth, and it 
shows that in 1egard to the relative numbers of the 
sexes, human nature 1s much the same in the East and 
West, notwithstanding the deceptive appearance pie- 
sented by unanalyzed statistics, as well as by public 
gathe1ings m counties where 1espectable women seldom 
venture out of doors 

The numbers of females in the above table must there- 
fore be all recast so as to give 103 78 males for every 100 
females 

This special inaccuracy in the birth tables being cor- 
rected, there remains the general inaccuracy due to 1n- 
completeness of the register, which is common to both 
buths and deaths, and has been estimated by Dr Planck, 
after careful and extended peisonal inquiry, at 20 per 
cent of the total, or one-fourth of the numbers recorded. 
When both causes of error are allowed fou, the total 
numbei of duths in each yeai will be as in the seconé 
column of the next table The third column gives the 
recorded deaths, increased by 25 pei cent to make them 
1epresent approvimately the true mottality, and the last 
shows the increase or decrease of population each year, 
due to these causes The figures in this column repre- 
sent very fairly the total gain or loss of population, for the 
numbe1 of emigrants 1s only thiee o1 four thousand 
annually, and this loss is partly balanced by a return 
migtation, the numbers of which ate not known 











Yeu Births Deaths Increase 
91878 1,639,544 1,902,175 - 262,631 
1879 1,644, 320 2,393,124 — 748, 804, 
1880 1,835,850 1,601,544 + 234,306 
1881 2,327,335 1,753,091 + 574,244 
1882 2,149,219 1,856,409 + 292,810 
1883 2,334,062 1,520,371 +813,691 
1884 2,493,036 1,944,177 + 548,859 
1885 2,350,606 1,763,299 + 587,307 
| 1886 2,145,476 1,834,516 + 310,960 
, 1887 2,216,030 1,977174 + 238,856 
| Total 21,135,478 18,545,880 ~ 2,589,598 


Dung the year of scarcity, 1878, and that of pesti- 
ı lence, 1879—fo1 the great epidemic of unprecedentedly 
fatal malar.al fever that year surely deserves the name 
of pestilence—the net loss of population was over a 
milion, but in the neat thiee years this was fully 
recovered, and in the succeeding yeais laige numbers 
weie added to the population, especially in the healthy 
year, 1883 Thus the net gain for the ten years, notwith- 
standing famine and pestilence, was over two millions and 
a half, an mciease almost unprecedented since the first 
census In 1853,and doubtless the result of an unusually long 
succession of abunaant harvests Since 1885, however, the 
increase has grown less and less rapid , and as another 
scarcity 1s now nearly due, if any trust may be placed in 
the average period of the 1ecurrence of droughts in the 
past, ıt seems likely that in the neat two or thiee years 
the inciease may be temporarily stopped 

With these figures, and the fixed point given by the 
census of 1881, it 1s possible to find the probable numbez 
living at the commencement of each year from 1878 to 
1888, and also the mean birth- and death-1ate for each 

year of the ten The census was taken on the night of 
| February 17, 1881, and the total of the people numbered 
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was 44,107,869. In the Census Report it is, however, 

shown that ové a million females between the ages of 5 
and 20 must have escaped enumeration; and when 
allowance is made for them, the probable accurate total 
comes out 45;232,391. During January and the first 
seventeen days of February the increase was 115,532; 
so at the beginning of 1881 the population stood at 
45,743,859. From this starting-point the following figures 
ave been-worked out :~- 


Number living g Number living 


Year. 




























































: Ke at Commencement. Year at Commencement. 
“1878 45,890,983 1884 46,794,604 
1879.0... 45,628,357 1885 47, 343,463 
1880. 44,879)553 1886 47,930,770 
188r n 45 1E3859 1887 48,241,730 
1882... 45,688,103 1888 48,480,585 
1883 45,980, 913 i 


The mean number living during the ten years was 
46,478,714. 

The total area of the united provinces is given in the 
Census: Report as 106 104 square miles. 


















“including in the av®rage the Himalayan province of 
Kumaon, over 


There is practically no export trade, except in agricultural 
produce ; hence the whole population i is supported directly 


is probably no purely agricultural country in ‘the world, 


ion is maintained. 


n “the next table. 


ith: Rate. Death-Rate. Rate of Increase. 









































35°83 41°57 ~ 5°74 
36°33 52°88 ~ 16°55 

40°54 35°37 + 5'17 
51°26 33°61 + 12°65 
46°89 o 40°50 + 6°39 

à 50°32 32°78 +175% 
si 52°97 43 + 41°66 
eu, 49°35 37 '02 + 12°33 
44°72 3824 + 648 
45°82 40°88 + 404 

' 45°40 39°91 5°49 


- t. higher. The death-rate averaged 
nearly forty per mille, and therefore, notwithstanding ‘the 
d per annum. 


ig. I exhibits the movement of the 
‘om year to year ; and the nearly straight 
3, shows what this movement would 
oia uniformly at the rate of 5'49 
um, The curve has been computed by 

Parm where x is counted from the 
beginning of 1883, and consequently the ordinate for 
1883, P,, is the geometrical mean of all the ordinates of 
Fig. 1. The differences of the ordinates of the first two 
curves are charted in Fig. 3, which therefore exhibits the 
extent to which the actual population exceeds or falls 
fthat given by a uniform movem&t. This is 
ly a periodic function of the time; and if so, 
does not differ much from ten years, since the 
last.ordinate is only slightly greater than the first. Figs. 
4and § represent the birth- and death rates respectively. 
At first sight these appear to have no relation to each 
other;.as concomitant and opposed variations are nearly 
»eqaal in numbers. The years of lowest death-rate, 1880 
and 1883, were, however, followed by the years of 
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The population | 
is thus at the present time about 457 to the square mile, | Y 


or indirectly by the agriculture of the province ; and there | 


high birth-rate, the population increased only at the rate | 
k | Edmund White, calculated that the population 





ao 2 


i 


12,000 square miles in area, . where | 
the average density is less than go to the square mile. | 


perhaps some parts of China, where so dense a | : rons a 
| terrestrial phenomena—toa periodic variation 
~ and. death-rates and rate of increase or | 


calculated on the usual basis .of 1009 | 
i the rates of 


| formula, 7 = 4'576 + 11°725 sin (C 
| mula gives the smoothly flowing curve of Fig. 6,.which 


; coincides, as fairly as may be, with the curve of actu 
variations. i 


| present to enter further, beyond remarking, as 


_ during the last ten years was probably above the average, 
| and too rapid to be maintained. 


t is only 4°576 per thousand, instead of 5'49. 


nexed diagram will render these data | 


highest birth-rate, showing that healthy conditions ca 


| trammelled by too much civilization, and multiplying up- 







duce to fecundity as well as diminished mortality. An 
exception to this rule i is, however, found in 1879, which 
following a healthy year, ‘should have had a high birth 
rate, but was marked instead by an exceptionally low 
one. The year 1878, though a dry and very healthy, yea 
was one in which the vitality of the people reac 
low-ebb, owing to long-continued- scarcity, approac ing 
in some places to famine ; for, though few or none 
actually died of starvation, millions were for ma un 
months at starvation-point. 
The annual rate of increase per thousand, shos wn it 
Fi ig. 6, is probably the best possible measure of the. 












abundance or scarcity of food, which influence the birth: 
rate, with those of health and- disease, on which the 
death-rate depends. Curiously enough, this’ fh 
general prosperity or the reverse is much less Nab 
sudden fluctuations than the birth- or death-rate 
and yet, like the numbers represented by Fig. 
apparently subject to a periodic oscillation about-a mean 
value. The length of the period is probably som 

over ten years, since the last year gives a conside 
greater result than the first, though it exhibits a 
ward tendency. Itis therefore possible that the 
increase of a primitive people, living a natural fe un- 
to the limit of the means of subsistence, may be sübject— 
like the prices of grain, investigated by Mr. E. Chambers 
and the late Mr. Stanley Jevons, and like 


by that of the energy received from the sun. Assuming 
that there is a variation with a period of eleven: years, 7 
increase charted in Fig. 6 lead tooth 


ant apace 
i + 2624 ). This f 


For the minimum epoch the formu 
1878'73,and for the maximum 1884°23,—dates w 
suggestively near those of the corresponding 
solar disturbance. 

Into this interesting speculation it is i 


at the beginning, that the increase of the pop 


The hypothesis that it’: 
is subject to a variation in the cleven-year period leads 
to the result that the mean for a long term of. years 
Now, in thes 
Report on the Census of 1881, the Census Officer, Mr 
ported, increased only 2°33 per thousand per. 
between 1853 and 1880 | but it is pointed out, that th ; 
result was vitiated by an over- estimation in 1853, when the 
isdividual members of the population were not counted: 
by name, but only the total number of each family was 
entered in the census forms. In the sixteen years fron 
1865 to 1881 the rate of increase was 448, and as thes 
years included a fair proportion of good and bad, the 
rate of movement is probably near the truth. iffers n 
only by a small fraction from the mean rate gi 
the above formula, according to which the p ) 
might be expected to double itself in 152 years, I 
standing the already great pressure on > the $01 
same Census Report, from the distribution:o 
lation according to age,a mean death-rate: « 
mille is arrived at. . This agrees sufficiently clo 
the rate here found to warrant the ; 
corrections applied to the numbers actúall y reg temped : 
cannot be far wrong. 
Fig. 7 shows the variggions ‘of the average rainfall of- 
the province, for which the general mean of the ten years 


MILLIONS 


> 
oe 


Yn 
o 


o 
[e] 
o ‘ 
x 
wi 
a 


w 
O 


INcHes “8 


w 
i] 


© SMILLION 


NATURE 





July 12, 1888] 


NATURE 


249 





was almost exactly 38 inches Neither the birgh-rate nor 
the rate of increase has any distinct 1elation to the ran- 
fall, but there are very evident indications of such a 
relation as regaids the rate of mortality The first seven 
years witnessed great fluctuations ın the 1ammfall, and 
these were almost exactly parallel in the death-rates, the 
wettest years being those of greatest mortality Dunng 
the last three years, on the other hand, the death-rate 
increased slightly as rainfall diminished, and vce verså 
Amongst the principal causes of death, cholera and 
small-pox vary enormouslyein their prevalence from year 
to year, these diseases being of an epidemic nature , but 
the variations do not seem to be related in any way to 
the 1ainfall On the contrary, those from endemic 
malarial fevers, represented by Fig 8, follow the rainfall 
variations very closely, and they are the chief factors in 
the general mortality 

In my former article, the death-1ates from various 
causes were compared with the prevailing meteorological 
conditions, not year by year, but month by month If a 
similar method be adopted with the statistics of the ten 
years now available, the conclusions arrived at in the 
former paper are fully borne out as regards all their more 
impoitant points, only needing, in one or two instances, 
shght modifications ın detail 

The next table gives the total mortality for each month, 





rates for certain specified causes of death, which can in 
most cases be recognized by the recording agency In 
computing these, the registered numbers have ali been 
increased by an allowance for omissions similai to that 
given above 


Total 


Month Mortal y Fevers Cholera Smal Suicide oonde or 
January 3271 2564 008 116 0032 0236 
February 3085 2295 o08 165 0036 o 255 
March 3094 2226 O31 271 0062 0276 
April 3826 2546 204 479 0087 o 325 
May 3840 2555 232 475 oc80 o 366 
June 3629 2412 311 320 0083 0 508 
July 3141 2088 259 I7t 0078 0543 
August 3867 2694 308 o65 0077 o 535 
September 4527 3439 219 026 o 084 0 532 
October 5860 4877 206 o12 10076 0404 
November 5467 4607 079 018 oo50 o 276 
Decembei 4253 3612 026 o5f 0034 0228 

Year 3990 29°98 158 181 0066 0374 


This table shows how utterly insignificant as causes of 
death are cholera and small-pox, the two most dreaded 
diseases, by the side of fevers, which account for three- 
fourths of the total mortality 

The monthly mean values of the three chief climatic 
factors for the last ten years may be compared with the 


computed as a rate per mille per annum, and also the preceding figures They are — 
` Jan Feb March Apnl May June July Argust. Sept Oct Nov Dec, Year. 
Mean temperature 59 4 64 5 78 o 85 7 90 7 91 2 850 83 7 83 2 77 8 67 9 60 3 77 o 
Range of temperature 275 274 300 307 271 213 139 I3I 160 253 307 289 243 
Inches Inches Inches Inches Inches Inches Inches Inches Jnches Inches Inches Inche, Inches 
Rainfall 087 053 056 022 084% 460 1191 1063 607 1738 006 042 3809 


These are computed on the average of the whole province, 
exclusive of the higher hill stations 

The relations of the rates of mortality to these climatic 
causes will be best seen from the curves marked Fig 9 
to Fig 16 The general death-1ate, and that of fever 
mortality, which follows ıt closely, have two maxima fn 
October and April or May, and two minima ın July and 
February or March The secondary maximum in May 
1s a very important feature in the fever curve (Fig 13), 
but rises noticeably above the preceding minimum in 
Fig 12, which represents the general mortality, owing to 
the influence of small-pox and, to a small extent, of 
cholera The fatal prevalence of fever seems to be 
altogether uninfluenced by the temperature (represented 
by Fig 9), and its variations are almost exactly opposed 
in phase to those of the rainfall, shown in Fig 11, but 
the maxima and minima nearly coincide in time with 
those of the daily range of temperature (Fig. 10), These 
statistics therefore confirm the general experience that 
people are most subject to fever when the nights are 
chilly and the days hot If we neglect the secondary 
maximum in the hot season, Figs 11 and 13, represent- 
ing rainfall and fever mortality respectively, will be 
observed to be almost identical in form, except that the 
latter 1s displaced three spaces to the nght This means 
that malarial fevers are directly dependent on rammfall, in 
their annual variation as in the variations from year to 
year , but it takes about three months in Northern India 
for the malarial conditions brought about by the rainfall 
(which probably depend on the growth and decay of 
vegetation) to attain full development Dr Meldrum has 
shown, ın several of his annual reports, that in Mauritius 
the highest fever mortality follows the maximum rainfall 
at an inteival of about two months, and in Northern India 
a parallel rule seems to hold, except that the interval ıs 
shghtly longer 

The meteorological conditions predisposing to cholera 
are evidently heat and moisture, the disease being more 


prevalent than usual during the whole hot season from April 
to October, and dying out in the winter The cholera curve 
(Fig 14), which 1s drawn on a scale four times more open 
than that for the total mortality, has two maxima ın June 
and August, and a secondary minimum in July In most 
years the first maximum falls in April or May, but ıt has 
been thrown forward to June in the average for the last 
ten years by the eacessive mortality of last June, when 
over 50,000 deaths from cholera were registered 

Regarding small-pox (Fig 15), shown on the same en- 
larged scale as cholera, all the remarks ın my former article 
hold good This disease 1s at a maximum ın April and 
May, and it diminishes rapidly during the rains, until it 
almost dies out ın October and November The condi- 
tions most favourable to its spread seem to be a high wind, 
and very dry, or perhaps rather very dusty, air, and the 
number of fatal cases may be almost exactly represented 
as a direct function of the wind velocity and the dryness 
ofthe an This result ıs completely ın accordance with 
all that is known about the cause and mode of propagation 
of the disease 

Fig 16 gives the annual variation of the deaths by 
violence, including under this head both suicides and 
wounds Thecurvye is a very smoothly flowing one, with 
a distinct annual minimum at thé coldest time of the 
year, a steady mse through the dry hot season, and 
relatively hign ordinates throughout the ramy season 
The scale of the curve is ten times more enlarged than 
that of the cholera curve, or forty times larger than the 
scale of total mortality or fever, but though this 
magnification 1enders the annual variation visible, it does 
not reveal any irregularity except a shght increase in 
Septembe1, when, owing to a long “break,” or the PE- 
mature cessation of the rains, the weathe: sometimes 
becomes very much hotter than ın July o1 August Thig 
September maximum 1s more distinct in the suicide 1atıos 
than ın those of deaths fiom wounds It appears, there- 
fore, that these fatalities ff@m crime, instead of disease, 
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are distinctly subject to climatic causes, and the explana- 
tion given in my former article, which attributes them to 
irritability of temper consequent on long-continued heat 
and moisture, 1s the best I can put forward 

When the birth statistics are analyzed with reference to 
the annual period, results equally striking and curious are 
brought out The numbers registered, when tabulated 
month by month, corrected for the causes of error 
mentioned at the commencement of this article, and 
thrown into the foim of average rates per thousand per 
annum, give the following table, in which also tke 
monthly ratios, which ate for nine years only, have been 
slightly altered se as to make the annual mean equal to 
that already found for ten years — 


Number of 

Month Males Femv'es Total Males to 

too Females 
January 22 67 21 92 44 59 103 42 
February 22 31 21 53 43 84 103 67 
March 20 72 19 95 40 67 103 86 
Aprl 20 17 19 30 39 47 104 5t 
May 18 46 17 64 36 II 104 65 
June 18 12 17 30 35 43 104 74 
July 20 80 Ig 70 40 50 Ic5 59 
August 25 81 24 72 50 53 104 41 
September 28 85 27 86 56 71 103 55 
October 28 30 27 41 55 71 103 25 
November 25 89 25 15 51 04 102 94 
Decem»ser 25 36 24 88 50 24 IOI 52 
Yea 23 12 22 28 45 40 103 77 


From the existence of the //o/ festival among the 
Hindus, and of similar spring festivals, accompanied 
with lascivious songs and dances, among many bai- 
barous tribes, as well as fiom the traces of such festivals 
still sutviving in Eusope, and the hints given by classical 
wiiters rega:ding the nature of certain annual religious 
mysteries performed by the early Greeks and Romans, 
anthropologists have thought that possibly, during p:e- 
historic times, the human species, like the lower animals 
in a state of nature, had an annual pairing-tme If any 
traces of such a condition sull survive, we may with some 
confidence look for them in India, where a large number 
of the poorer classes are chronicatly on the verge of star- 
vation, ard tne different seasons are sufficiently marked 
ın character to affect people differently both ın body and 
inmind_ The birth-rates ın the above table, 1ep: esented 
by Fig 17 ın the diagram, exhibit a most distinct annual 
variation, smoother and more uniform in characte: thin 
any of the mottality curves, and with a 1ange equal to 
neaily 50 per cent of the mean value The minimum 
falls in Jane and the maximum in September,—dates 
which point to a maannum of conceptions in December, 
anda minimum in Septembe: The latte: month 1s nea 
the end of the Jong and depressing hot season, when 
malartal influences are :apidly increasing to a maximum, 
the food-supply of the year 1s nearly exhausted, and there 
is the greatest tendency to suicide The biuths, as well 
as the deaths, therefore, show that at the end of the 
rains the vitality and eneigy of the people have reached 
low-water mark 

In Decembei1, on the othe: hand, not only is the 
salubrity of the country gieatly increased, as shown by 
the 1apid ciminutton of nearly every cause of death, but 
food is again cheap and abundant The ciops of millet, 
on which the poore: classes live, aie sown in July and 
reaped in November: During Decembei and the latter 
half of November they are threshed out, and then 1s the 
season foi paying the village functionaries and labourets 
their, share of the produce Consequently food ıs more 
abundant at this time of the year than at any other, and 
ag a result of these conditions we find a large number of 
births the following September and Octobe: 

It thus appears that among the poorest of the popula- 
tion there ıs probably still a mte or less distinct annual 


reproductiye season but instead of being determined by 
the returning warmth of spiing, as must have been the 
case in prehistoric Europe, ıt follows the annual return of 
healthy conditions with abundant food-supply That the 
Hol: festival occurs ın spring, instead of in December, 1s 
perhaps to be eccourted fot asa survival from a time 
when the ancestois of the Hindus lived ın a colder 
chmate 

In the last column of the table are given the monthly 
values of the ratio of males to females at birth Thuis 
appeais to be subject to a emall but distinct annual 
variation, with a maximum in July, and a minimum in 
December, but whether this ıs a remote and obscure 
physiological effect of the annual march of the seasons, 
or only a chance auithmetical result, I cannot say 

Allababad, February 8 S A HILL 





ON THE ORBITS OF AEROLITES} 


Y stud.es have led me to the following thiee 
propositions 

1 Tne meteorites which we hawe in our cabinets and 
which were seen to fall weie originally (as a class, and 
with a very small number of exceptions), moving about 
the sun in orbits that had incl nations Jess than 90° , that 
1s, the motions were duect, not retiogiade 

2 The reason why we have only this class of stones in 
our collections 1s not one wholly or even mainly depen- 
dent on the haùsıts of men, noi on the times when mên 
aie out of doors , noi on the places where men hive, nor 
on any othe: principle of selection acting at or afte: the 
airival of the stones at the giound Either the stones 
which are moving in the solar system across the earth’s 
orbit move in general in direct orbits, or else for some 
reason the stones which move ın retrogtade orbits do not 
in general come thiough the air to the ground in solid 
form 

3 The petihelion distances of neatly all the orbits in 
which these stones moved were not less than o5 nor 
mre than 1c, the earth’s radius vector being unity 

The first and thirds piopositions are limited strictly by 
their terms to the meteorites fiom stone falls actually 
witnessed, anc also represented by specimens ın some one 
o1 more of existing collections The investigations that 
have led to them have been limited to the same stone- 
falls This ıs not because any line of separation 1s sus- 
pected to exist astronomically between the stone-furnishing 
and detonating neteois, or even between them and the 
shooting stars, bnt because, for manifest reasons, any facts 
established about these stones have a greater value than 
similar facts about meteors from which no stones have 
been secured 

About 265 opseived falls aie repiecsented by specimens 
ın existing collections The history of these falls I have 
searched out with no little pains, so fai as the material 
for such history could be found ın books accessible to me 
Every direct statement and every indirect indication 
which I have obtained about the paths of these meteors 
through tne an have been carefully consideied, and their 
meaning and value duly estimated The determination 
of the path of a stone-furnishing meteor through the an 
1s gieatly aided by the fact that we know at once one 
point of the trajectory, vız the pomt where the stone 
strikes the ground To this fact may usually be added 
anothei, viz# that some of the observations are by 
persons nea the place of fall, and hence their statements 
of direction, so far as we may tiust them, have peculaı 
significance In individual cases ıt will be found that not 
much 1eliance can be placed upon the asseited duection 
of the meteors motion But when the iesults are all 


1 4< Upon the relat on which the former Orbits e f those Meteorites that are 
n our collect ons, ard that were seen to fall, had to the Earth s Orb t°” by 
H A Newton (From the American Fournalof Science, July 1888 ) 
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collated thee 1s such a general agieement in, support of 
the first and thitd propositions set forth above that I am 
very confident that they are tiue 

The orbit of a meteoroid about the sun 1s wholly given 
when we know these thiee things, the time when ıt enters 
the an, the dnection of its motion, and the velocity The 
velocity cannot be easily measured directly But the 


connection between meteois and comets will be assumed | 
i 3 
intervals of 10° tne distances and directions fiom the 


as fully proven The velocity of the meteoroids (neglect- 
ing the increase due to the eaith’s attraction), ought then 
to be that of the comets, at the same distance from the 
sun The greatest cometary velocity at the distance 
unity 1s ./2, the earth’s velocity being umty Tne 
smallest velocity for any known comet ıs that of Encke’s 
comet, which at the eaith’s mean distance fiom the sun is 
1244 It seems safe, therefore, to assume that the 
meteorites we are consideiing had velocities 1elat.ve to 
the sun not greater than 1 414, nor less than I 244 

The duection of a meteor’s motion through the an is 
to be deteimined solely by the evidence of observers of 
the stune-fall This evidence needs to be carefully 
collated, especially when statements appaiently conflict 
A judicial temper of mand must be preseiyedin estimating 
the meaning of the statements, lest the evidence be 
twisted to the suppoit of some preconceived notion 
Know.ng the danger, 1 have tured to keep my own m nd 
free fiom bias 

We need not know the exact day, but we must hnow 
the tme of day of the stone-fall, else the diction 
through the au cannot be used This thiows out about 
one-fifth of the total number of falls named above, — 
theie being no statement of the tim: of day of the fall 
attainable There are left 210 different cases available 
for use For 94 ofthese there 1s no1eliable statement of the 
duection of the motion of the meteor We know only ths 
day andthe hou Even this, however, 19 of some value, 
since we know that the meteor must have been moving 
downward at the place of fall, that 1s, from some point ot 
the heavens then above its horizon For 116 stone-falls 
the direction of the motion of the meteor 1s moie or less 
definitely indicated by the statements of obsei\ers, orgby 
the statements of those whu have inquned into and 
tepoited the facts of the falls 

We mas then divide the observed stone falls into tliee 
gioups which will be cepuately considered (a), 116 
falls for which we have statements as to the direction of 
the path through the an , (4), 94 falls of which we know 
the tıme of day , (c), 50 01 more falls of which the history 
1s too scanty to give the time of day 

Theie 1s fiequent occasion to speak of two points on 
the celestial sphere for which the English langu ige has no 
good names These are the point fiom which a body 1s 
moving, and the point to which a body ıs moving These 
two points are opposed toeich other, as north 1s to south, 
east to west, zenith to nadn The words gue¢ and goal 
will be used to denote these two points The earths guit 
1s that poi.t of the echptic from which the eaith 1s 
moving, the car¢h’s goal that point to which the earth is 
moving , the one being about 90 ahead of the sun in the 
ecliptic, the other 90° behind it A meteor’s guzt is that 
point of the heavens fiom which the meteor 1s moving , 
its goal that point of the heavens to which it 1s moving 
The motion may be that relative to the earth, in which 
case the pornit of the celestial sphere fiom which it 1s 
moving ıs the meteor’s 7e/atzve guz¢ Thus the iclative 
quit of a mcteo1 when it 1s entering the air must be above 
the horizon of the place of entrance, inasmuch as the 
meteor must be moving downward If a meteoroid’s 
motion be corrected for the eaith’s motion the dnection 
of its absulute mot'on about the sun 19 obtained, and then 
the two points of the celestial spheie from which and to 
which the meteoroid is moving ate its absolude guzt and 
its absolute goal 

The observations have been treated graphically They 


do not demand no: do they admit of gieater accurazy in 
methods of discussion than can beused in graphic processes, 
and these processes have many advantages over numerical 
computations A stereogiaphic projection of two hemi- 
spheres was prepared and printed, upon which there weie 
thiee sets of cooidinate lines from three sets of poles 
The thiee sets of pomts were the angles of triquadiantal 
triangles Tbus the lines were diawn to 1eplesent at 


poles P, P, S, E, and G, Q, (Fig 1) In the engiaved 
figure these coordinate limes are omitted The common 
diameter of the two hemispheres E S E was made to 
represent the eclipzic, and the sun was placed at the 
centre o1 at the edge of one of the hemispheres The 
points P would then be the poles of the ecliptic, and if S 
be the place of the sun the earth s quit will be Q, and the 
earth’s goal G 

To treat any single meteor a laige celestial globe was 
first set for the ume and place of the fall Upon the 
globe the celestial latitude and longitude of the zenith 
and of the wes.-pomt were then measured The day of 
the year gave the sun’s longitude The zentth and west- 
pomt could then be maiked upon the chart, afte: which it 
was easy to driw tne circles 1.epiesenting the meridian 
and the prime vertical The ste1eo-graphic projection 
was peculiarly advantageous in thts work as all circies 
are represented by cncles, and angles are conseived in 
the projection ‘Lhe effurt was then made to mark upon 
the chirt the metecr’s 1elative quit as accurately as the 
observations permit, o1 1athe: to desciibe an area within 
which the quit was probably o1 ceitainly located 

Some of the 116 meteorite quits have been heretofore 
fairly well dete. mned by othe: persons, or they can be so 
determined his us the case with the meteors of Agram, 
Weston, Oigeml, Pultusk, lowa, Rochester, Estherville, 
Krahenbeig, Khaipui, Vendome, etc Foi other cases 
we aie able by compaing the various statements of 
observers to locate appiovmately the relitive quit But 
for a conside:able number of the falis we have to be 
content with the sim, le statement that the stones came 
from the north, o1 from the northeast, or from the south- 
southeast, o1 from some othe: similarly defined direction 
When this has been the casc I have taken a point 20° 
above the horzon in the direction indicated, and con- 
sidermg this as the centre of an arca of considerable size 
within which the quit was probably located, have treated 
tre point itself as the meteor’s quit 

These observat ons of direction in some cases will be in 
error, or will se perveited in reporting, as every one who 
has tried to reconcile numerous accounts of a meteor has 
unpleasantly learned But when the statements have 
come fiom pcisons who saw the stones come down, they 
are usually of much more value than similar 1eports about 
ordinary metzois In any case when the 1eports are 
single they must be taken for wLat they are worth I 
have plotted them as given 

In several notable mmstances where there aie full 
accounts | have not been able to accept the conclusions 
heietofoie arrived at as to the direction of the meteor’s 
path Thus, Dr Bowditch made the path of the Weston 
meteor to be from north to south and parallel to the 
houzon Imakeit to have moved from a pomt N 40° 
W , 35° high The Cold-Bokkeveld meteo: was described 
by Sir Thomas Macleat as moving from the west-north- 
west It apparently moved in the opposite direction , 
that 1s, from the east-south-east The Aigle meteor was 
desciilbed by M Biot as moving fiom the south-south- 
east, whereas 1t 1s well mgh certain that ıt came fiom the 
north-west In hke manner the Stannern meteorite was 
assumed by yon Schreibeis to have come fiom the fiorth- 
north-west, whereas there are reasons of gieat weight for 
believing that .t came fiom the opposite duection I 
may add -hat these and othe: hke changes aie not 
made under anv piessur@*or bias to prove my proposi- 
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tions In fact three of the fou changes just named | 
make the evidence for my conclusions weake1 instead of ' 
stronger 

In the treatment of the obseivations several quantities 
have been neglected as not laıge enough to be comparable 
with the probable er1o1s of the observations themselves 
Thus the effect of the eaith’s attraction in changing the 
direction of motion, or what has been called the sezzthal 
attraction of the quit, has been allowed for only in a 
general way So the earth’s quit and goal are treated as 
being exactly 90° from the sun, or, in other words, tne 
earth’s orbit has been treated asa cucle In like manne: 
the motion of the place of fall due to the earth’s rotation 
on its axis has not been taken account of 

Having located upon the chart the meteor’s 1elative 
quit we have next to construct its absolute qut This 
evidently lies on the great cucle joing the 1elative quit 
to Q (Fig 1), which, when the sun 1s at S 1s represented 
on the chart by a straight line through Q, together with 
its corresponding hne through G When the absolute 


pP 





velocity of the meteroid ın its motion about the sun 1s 
given, the place on this circle of the abselute quit can be 


| determined by combining by the parallelogram of velocities 


the motions of the earth and of the meteoroid The 

following table ıs an abstract of a larger one used in this 

reduction, and 1s constructed for the limiting velocities 

1414 and 1244 — 

Table showing the Distances from the Earths Quit to the Absolute 
Quit of a Meteoroid for Differ ent Distances from the Earth's 
Quat to the Relative Quit of the Meteor od 


e 
Distance from Q to relative quit Distance from Q to absolute quit 


ö v= 414 Y T I 244 
30 93 63 
60 221 15 8 
go 45 0 365 

120 821 758 

150 129 3 126 3 

180 180 0 180 0 


In the following constiuctions the maximum velocity of 
the meteoroid has been used When the meteoroid’s 











p : 


Fic 1ı—Showıng the distribution of 116 meteorite quits relatively *o the sun s place and to the earth’s quit 


relative quit is known as a point the absolute quit 1s at 
once constructed If, however, we have an area within 
which the relative quit 1s probably located we may mark 
off with equal facility points on the boundaries of the 
area within which the absolute quit 1s piobably located 
If the former area 1s a circle the latter will be an oval 
The centre of the circle does not correspond exactly to 
the centre of the oval, but by applying a correction to the 
table the centre of the oval absolute quit area can be 
directly constructed from the centre of the circular 
relative-quit area 

In Fig 1 I have given in a single diagram constructed 
ona ste1eographic projection, the results for 116 stone-falls 
The best determinations which the accounts admit df for 
the meteor’s direction were first made out Then the 
centie of the probable quit area in each case was assumed 
to be the actual qut When only the quarter of the 
heavens from which the stones came 1s stated the centre 
of probable aiea was taken 20° above the ho1izon Inter- 
preted thus, the stars in Fig 1 y@present the places of the 


| distance 


116 absolute quits relatively to the place of the sun, S, and 
to that of the earth’s quit and goal, Q and G 

Let us denote any one of these quits (or stars), by the 
letter g The elements of the orbit in which the 
corresponding stone was formerly moving can be easily 
obtained from the projection ‘The earth’s longitude on 
the day of fall ıs the longitude of the node The angle 
gSQ 1s the inclination of the o1bit to the ecliptic, and its 
amount is at once read off on the projection The orbit 
has been assumed to have been a parabola Hence, twice 
the complement of gS was the angular distance of the 
stone fiom its perthelion If gS > 90°, the pethelion 
had not beefi reached , if gS < 90, the petihelion, had 
been passed The perihelion distance was sin?7QS If, 
however, ıt be assumed that the o1bit was a long ellipse 
of given major axis, the place of the absolute quit, g, 
moves somewhat nearer to Q along the line gQ, the angle 
in the plane of the orbit from perihelion was a little more 
than twice the complement of gS, and the perthelion 
somewhat less than sin?7gS But all these 
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quantities are easily computed ın terms of the assumed 
majo axis ‘With a semr-majoi axis as large as 5 the 
change in Fig 1 would not be so considerable as to 
modify any conclusions we can deduce from the giouping 
of the stars 

The most noticeable fact revealed by the figure ıs the 
clustering of the stars about the pomt Q All but seven 
of the 116 meteor quits are in the Q hemisphere , that 1s, 
had orbits whose inclinations were less than 90° One 
hundied and nine followed the earth, seven met t Again 
the two lines STE are drawn to represent cucles inclined 
35° to the echptic More than two-thirds of the meteor 
quits lhe between these two lines, hence, over two-thirds 
of the orbits were inclined less than 35° to the ecliptic, 
the motion being direct 

It should be said that this clustering of the points near 
Q 1s somewhat exaggerated in the figure by the nature of 
the stereographic proyection The scale of distances neat 
Q differs from that near the mrcumference But this does 
not affect the distribution between the hemispheres 


It has been assumed that certam centres of quit areas 
were themselves the quits Can the condensation of the 
quits near Q have been caused ın any way by this 
assumption ? r, 18 ıt possible that general errois of 
observation, 01 inaccuacy of repoiting, could have been 
the cause? To answer this question let us suppose that 
there had existed a law that led to condensation of the 
relative quits in any manne: whatever The effect of the 
errors of observing or 1eporting, and also the effect of the 
assumption above stated, would be toward scattering 
these 1elative quits over the heavens more equably, and 
thus masking the law Then when the 1elative quits thus 
unduly scattered are reduced to absolute quits there 
might be as a result a tendency towards condensation 
near Q If, however, we diaw the circle TT, enclosing 
those absolute quits whose relative quits are in the hemi- 
sphere neat Q, the general tendency of the e1iors in 
question would be towards equalizing the number of 
absolute quits within to those without the cucle TT 
Now, the number of stars 1s nearly twice as gieat within 





Fig 2—Showing relatively to the suns place, the z2niths for the tim: and place of 94 stone falls 


as without the circle The condensation about Q, shown 
in Fig r, exists therefore in spite of, and not in con- 
sequence of, these et1ors With a good deal of confidence 
do I conclude that these 116 meteors were, as a class 
and with probably a very few exceptions, before 
coming into the air followmg the earth in its orbit 
about the sun 

Another fact of great mterest ıs also shown by the 
grouping of the points ın Fig 1 In general these stones 
did not go in their orbits very near to the sun Assuming 
that the orbits were parabolas we have for all the stones 
whose penhelion distances were less tltan one-half, 
sm?gS<} If there be drawn circles, AA, AA, 45° from 
S and from E, then will all the stones whose absolute 
quits were m the central zone, A P PAA A whichis bounded 
by the circles A A, have perihelion distances greater than 
one-half and less than unity Of these there are 103 out 
of a total 116 If the same orbits aie assumed to have 
had semi-major axes equal to 5, then the circles AA 
would have to be drawn a fraction of one degree farther 


from S and fiom E to serve as the limiting curve to orbits 
whose perihelion distances exceed one-half 

It appears from Fig 1 that these 116 stones were, with 
a few exceptions, following the earth in their orbit about 
the sun This could happen from either one o1 more of 
three possible causes 

Firstly, that nearly all the stones in the solar system 
are moving 1n direct orbits, very few in retrograde orbits ,— 

Or, secondly, that stones moving ın retrograde orbits 
for some reason, as for example their great relative velo- 
city, may not have been able to pass through the air and 
to reach the ground ın solid form ,— 

Or, .thirdly, that stones moving ın such 1etrograde 
orbits, and coming through the air, may be falling while 
men sleep, or for some hke reason may fal to befound 
In other words, the effective cause may work above the 
air, 1n the aur, or below the air : 

Let us assume, as an hypothesis, that neither of the 
first two are the tue causes In that case we should have 
the stones moving in every direction as they cross the 
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earth’s orbit There should be about as many orbits 
having 1etrograde motions as direct motions Hence the 
absolute quits of all stones coming into and hence, by 
hypothesis, coming thiough the air, should be symmettic- 
ally distributed in the. longitudes relative to the sun 
At least there should be as many absolute quits in the 
G-hemisphere as in the Q hemisphere (Fig 1) Take 
account now of the eaith’s motion and locate the relative 
quits All these stones whose absolute quits lie ontside 
of the circle I T will have their 1elative quits in the 
G-hemisphere Upon the hypothesis of parabolic orbits 
and of an equable distiibution of the absolute quits over 
the celestial sphere the numbei of 1elative quits in the 
G hemisphere should be to those in the Q-hemusphere 


as I + cos s I — cos Tol as 17 3 The relati» e quits 
should then be very much more numerous 1n the G-hemi- 
spheie than in the Q-hemisphere 

Furthei more, suppose that the heavens visible ata given 
tume and place, are divided by a vertical circle into two 
halves, and suppose that this vertical circle 1s at 1ight 
angles to the plane containing the zenith and the eaith’s 
quit and goal That half of the visible heavens that lies 
towaids the eaith’s goal may be called the goal-half, the 
othe: half may be called the quit-half of the visible 
heavens In any given period there should evidently be, 
under the several hypotheses stated, many more stones 
coming into the an and 1eaching the ground dnected 
from the goal-half than there should be dnected from the 
quit-half of the visible heavens. Still further, since this 
ploposition applies to any epoch whatever, we may apply 
1t to 116 periods covering the times of the 116 stone-falls, 
that 1s, to the 116 stoye-falis themselves Many moie of 
these should (unde: the hypotheses stated) have come 
from the goal-half than fiom the quit-half of the visible 
heavens 

If, then, the relative quit of each of these 116 stones 1s 
supposed to be carried around in azimuth 180°, the altitude 
being unchanged, the 116 distances fiom each new place 
of the quit to the eartl’s quit for the epoch of the fall 
should, in the average, he decidedly less than the coi- 
responding 116 distances from the actual relative quits to 
the eaith’s qut ‘This should hold true (unde: the hypo 
theses sta*ed) no matter what causes below the air may 
have occasioned the selection of the 116 epochs The 
fact that more persons are abioad in the evening hous 
fiom 6h to roh pm, than in the corresponding morning 
hours, 2h to 6h am, may well cause that more stones 
should be secured in the evening than in the morning 
hours In the evening hours the eatth’s qu t isabove the 
horizon , m the morning hours the earth’s goal It might 
easily be that we should for this reason get moie stones 
of duect than of 1etrograde motions But the above 
ciiteiion 1s entuely independent of any such principle of 
selection of the epochs A change of the azimuth of the 
quits through 180° should cause a larger number ot them 
(under the hypotheses stated) to approach the eaith’s quit 
than to 1ecede from it 

I have marked off upon the working sheets the position 
180° ın azimuth fiom each of 115 relative quits, the altitude 
bemg unchanged, and measured the several distances 
from the earths quit (One fall, Nedagolla, was unavail- 
able) The following 1s the result In 44 cases the 
meteors quit by the change appioaches the earth’s 


quit , ın 70 cases 1t approaches the earth’s goal, in one | for a stone nfoving in a paiabolic orbit 1s about 17° 


i 
1 
| 


| 
| 





against that hypothesis that I feel warranted m adding 
that the cause 1s mzazly either above te au, or in 
the air 

Between the first and second causes named the materials 
used for the present discussion do not furnish a posrirve 
enticaltest But if,as I believe, the Stannern stone came 
from the south, we bave at least one instance of stones 
coming into the air with a velocity of nearly, o1 quite, 45 
miles a second and i1eaching the ground in solid form 
About twentv-five of the quits in. Fig 1 imp'y velocities 
of not less than 25 miles a second on entering the air 
Large velocittes do not seem to be entuely fatal to the 
integiity of the meteorites I believe that the first cause 
was the dominant one tathe: than the second, yet for a 
crucial test of the two causes, if one can be found, we 
must look toa class of facts other than those we hive 
been considering 

We are now ın position to consider the other ninety- 
fou: stone-falls In Fig 2, the construction of which 15 
sımılaı to that of Fig 1, the stars mark the zenith points 
foi each time anc place of the ninety-four falls A grouping 
1s at once noticeable They are neatly all in the northern 
hemuspheie, since the observing peopfes live there Those 
stars in the hemusphete of which S ıs the pole, that 1s 
between the two lines P P and P P, are evidently daylight 
stone falls, smce S 1s above the horizon for each case 
These constitute about seven-eighths of the whole 
number The 1eason for this predominance ıs manifest 
In the night men see the fireball o1 the train, whereas in, 
the day the first intimation of the stone fall is usually the 
hearing of the detonation two or thiee minutes after the 
fiieball has disappeared Hence, daylight stone falls are 
those whose duections are less likely to be observed, and 
these ninety-four falls are the ones of which the directions 
aie unknown 

It will also be seen that there aie neuly twice as many 
in the Q-hemispkere as ın the G-hemisphere , that 1s, there 
aie nearly twice as many that fell when the earth’s quit 
was above the horizon as there were when the earth’s goal 
was above the horizon In genetal, the former were after- 
noo? stone-fal.s, the latter forenoon stone-falls Now the 
habits of the urban population have not much to do with 
these daylight meteors, for the fireballs were not seen 
The accounts come from the country, where the stones in 
general have fallen, and about as m my people aie there 
abro2zd ın the forenoon as in the afternoon If stones 
came to the ground as often from retiogiade as from 
duect obits we ought apparently to have had very many 
more zeniths in the G-hemisphere than in the Q-hemi- 
sphere The contiary being the fact of expe1ence we 
may reasonably say that the nmety-fom stone-falls, about 
which we know comparatively little, seem decidedly 
to follow the sarre laws as the 116 falls about which we 
know so much more 

This conclus‘on is greatly strengthened if we take 
account of the efect of the earth’s attraction in catiying 
the meteon’s quit toward the zenith Any stone must be 
moving downward whenit entersthean But the earth’s 
attraction must change the direction of its motion during 
the approach to the eaith Hence the region of the 
heavens from wh ch a stone can approach the earth 1s not 
bounded by the actual honizon, but by a curve which may 
be treated as a depressed horizon This depression of 
the horizon ts far greater toward the quit than toward the 
the goal side of the horizzor The mammum depiession 
It 


ut remains unchanged That 1s, instead of a very large ' hence follows that when the zenith 1s more than 73° and 


major ty of the quits moving towards the earth's quit we 
have fteai'y two-thuds of them moving the othe: way 
In, the :eveised position, moreover, we should have had 
38 absolute quits m the G-hemisphere instead of 7 These 
numbers show very decidedly that the hypotneses made 
above are not tue The prineaple of selection is not 


less than 90° from G, both the points G and Q ate above 
the depressed hoiizon, and therefore that the 14 falls 
whose zeniths are between these limits, that 1s, ale be- 
tween the cncles AA and PE P S, Fig 2, should be left 
out ofthe court The correspoiding region on the Q- 
hemisphere 1s less than one degree in breadth, and con- 


entirely below the an, and the numbers testify so markedly | tains one zenith point We have left only 20 falls when 
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the earth’s goal alone was above the depressed horizon to 
be compared? with 59 falls when the earth’s qut alone 
was above the depressed horizon 


Of the 50 observe‘ falls constituting the third group, of | diop the Technical Instruction Bul 


which the hour of fallis not stated, very few particulars 
“other than the fact of fall are known Although we are 
left without the prwer of saying that they indicate the 
same law as the other 210 falls, we find at the same time 
no 1€ason to suspect the contrary Itis not unieasonable 
to assume that the well observed stone-falls are good 





| 


representatives of the Whole group, and to affirm the ' 


three propositions with which I set out as true, in general, 
not only for the 210 stone-falls of the fitst two groups, 
but for the whole 260 stone falls which are 1epresented by 
stones ın our cabinets, and in which the stones were seen 
or known to fall 

It also seems a natural and propei corollary to these 
propositions (unless ıt shall appear that stones meeting 
the eath are destroyed in the ar), that the larger 
meteorites moving in our solar system are allied much 
more closely with the group of comets of short period than 
with the comets whose orbits are nearly patabolic AH 
the known comets ofshorter periods than 33 years move 
about the sun in dnect orbits that have moderate inclina- 
tions to the Ecliptic On the contrary, of the nearly 
parabolic cometic orbits that are known only a small pro- 
poition of the whole number have small inclinations with 
dect motion 
,_ It also follows that ın future reductions of these stone-fall 
observations it will be better to assume that the velocity 
of the stone in its orbit was not that velocity which corre- 
sponds to a parabolic orbit, but that which corresponds to 
the mean orbit of the comets of short period The 
largeness of the penhelion distances has an ‘evident 
beating also upon the idea that these stones furm the 
fuel of the sun 

The presentation of the argument here made has been 
incomplete in that the details of the investigation of m- 
dividual stone-falls have been entirely omitted Some of 
the determinations of the paths are, I think, as complete 
as I can hope to make them But others must® be 
regarded as provisional, since I hope to secure respecting 
them additional.data I hope at some future time to give 
a complete discussion of all these observed stone-falls 
In the past I have been greatly indebted to friends fot 
aid in collecting accounts of the falls, and I heartily 
thank them therefore I shall be very grateful also in 
the future for unpublished obseivations of the stone-falls, 
as well as for obseivations that have been so published as 
not to be likely to have attracted attention IT bespeak 
the kindly aid of any who have made or have collected 
such observations 


NOTES 


AT the time of the Paus Exhibition in 1839, several scientific 
congresses will assemble in the Fiench capual—congie ses of 
zoology, anthropology, physiology, electiicity, deimtology, 
hygiene The Azan Sctesfefigue expresses a hape that the great 
congress of electricity in [881 may be taken as a model for all 
these assemblies , that attempts will be made, as fai as possible, 
to establish uniformity m scientific nomenclature , and that men 
of science in other countries will not allow thewiselses to be 
deteried by international jealousies fiom bemg adequately repre- 
sented at meetings whose proceedings will relate to matteis of 
universal interest 


Arthe next meeting of the British Association theire will be a 

discussion in Section D on the vexed question of the formation 

A of coral reefs The diecussion will be opened by Dr Sydney J 
| Hichson 


On Tuesday evening Vii W IT Smith, speaking of the 
measures with which it would be impossible ta deal during the 
present Session, announced that the Government had decided to 
He deeply regretted that 
this was necessary, ‘‘ but perhaps,” he added, ‘there may not 
be much loss of tıme, as the Royal Commission on Elemen ary 
Education will report shaitly on the whole questron, and it will 
be interesting and convenient to the Howe to have that report 
before it before attempting to legislate on the subject ? 


A CONFERENCE of the Executive Committee of the Ninona] 
Associntion fo. the Promotion of Technical Education and 1e- 
piesentatives of pianches and co-operating associations was 
held last Saturdav afternoon at the Socrety of Arts After- 


, Wards the first annual meeting of the Association was held 





| 
| 
| 
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Lod Hartington presided, and delivered an hle and interesting 
speech, showing how the establishment of a proper system of 
technical instruction has been rendered absolutely necessuy by 
the conditions of modern industrial development 


THE anniveisary meeting of the Sanitary Institute of Gieat 
Britain will be held to day at3 pm The chan will be taken 
by Mı Edwin Chadwick, C B, who will present the medals 
and ceitificates awarded to the exhibitors at the exhibition held 
at Bolton Th B W Richardson, F RS, will dehver an 
addiess, entitled, “The Storage of Life as a Sinitary Study ” 


Ox Thusday, the sth inst, Prof Stches distiubuted the 
prizes to the studems at the Medical School, St Thomas's 
Hospital Jn addressing the students he sard that he need not 
Lemind them that diligence was the gieat 10a to success, and 
urged that it was a duty to work for ow fellow creatiues as 
well as omselves Ie thought that the twe noblest professions 
weie those, one of which assisted in thé iecuficition of man’s 
chaiacter and the othe: in alleviating the results of disease Ia 
the exercise of the medical profession our best feelings were, he 
thought, called foit: ‘The best foundation was a general I:beral 
education, and although those branches of science which bea 
directly on medicine might be separated fiom their practical 
appl'cation, they were in themselves most interesting, and, when 
studied for then own sakes, were excellent mental traning He 
was glal to nen “rom Di Ord that Sr Thomass students 
were successful in athletics, as the cups exhibited testified 
In the necessauly sedentuy life of a medical student ex~rcise 
and relaxation shoud not be ı cglected, and students did well to 
study the use of then muscles in athicuc puiswts Sir John 
Simon, on behalf of the Governors of the Hospital, thanked 
Prof Stokes for distitbuting the prizes, and refeied to the high 
position attained by Prof Stokes, who, as President of the 
Royal Society, and representative in Pailament of the Waiver 
sity of Su Isaac Newton, might be sarl to have gained the best 
possible prize, but Finted that the happiness of life consisted in 
its endeavoms iather than in its mizes Ie concluded by allud- 
ing to the retn sment of Di Oid, whose services as Dean of the 
Medical School during the past twelve years had been, he felt 
sure, much appreciated by the Goveinors of the Hospital, by 
the medical and surgical staff, and hy the students 


THE Fiench Miniter of Public Instruction has authonzed the 
following scientific missions —M Creorges Matin is entrusted 
with a mission to Sweden and Noiway, to study the differert 
educational questions, M Hemy Meyneis d'istrey 1s sent to 
explore the mountaimous districts of Scan linavia, and to study 
certam questions connected with ethnogiaphy and anthiopology , 
M Gaston Angelvy, civil engineer, goes to explore the tract 
of countiy between [ase Nyassa and the coast of the fhdmn 
Ocean, and to visit more pai iculaly the basin of the ryer 
Reyaurva. ' 

Tur Musée Gumet in Bgus, which contuns specimens of 
a peat numbe: of objects used in religious ceremonies, was 
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nominally opened some days ago It will not, however, be 
opened to the public for several months 


THE meeting which will shortly be held in Paris for the study 
of tuberculosis, under Prof Chauveau’s presidency, promises to 
be very interesting and successful. 


THE International Congiess of “ Americanists” will hold 
its seventh session m Berlin fiom Octobe: 2 to 5 next The 
organizing committee has just issued the programme ‘The first 
day will be devoted to questions relating to the discovery of the 
New World, to the history of America before the time of 
Columbus, and to Ameiican geology , the second to archzeology , 
the third to anthropology and ethnography, the fourth to 
philology and paleography 

IT 1s proposed that an eahibition, to be called the “Three 
Americas Permanant Exhibition,” shall be es:ablished at Wash- 
mgton in 1892 as a memoual of the discovery of America by 
Columbus Both Houses of Congress have expressed approval 
ofthescheme While the subject was being considered by the 
House Committee on Commerce, Major J W Powell, duecter 
ofthe U S Geological Suivey, pointed out im an interesting 
address to the Committee, the benefits that archzeologists would 
be likely to derrve from such an exhibition, and the importance 
of securing without delay the necessary materials 


We have recetved the volume containing 2 report of the 
Proceedings of the thirty-sixth meeting of the American Associa- 
tion for the Advancement of Science, held at New York m 
August, 1887 Among the more interesting contents of the 
volume 1s the addres, of Dr Danmtel G Brinton, vice-President 
of the Section for anthropology In this address Dı Brinton 
presents a comprehensive review of the data for the study of the 
prehistoric chronology of America Speaking of physical 
characteristics, he savs that although the anatomy and physiology 
of the various American tribes present great diversity they also 
display a really temarkable fixedness of type No observer well 
acquainted with this type could err, he thinks, in taking it for 
another ‘‘ Darwin says that the Fuegians so closely resemble 
the Botocudos [of Brazil] that they seemed members of the same 
tribe I have seen Arawacks from Guiana who in the north- 
west would have passed foi Sioux” According to Prof J 
Kollmann, the results of whose researches on this subject are 
accepted by Dr Brinton, the essential phys.cal identity of the 
American race 1s as extended ın tıme as in space Prof Koll- 
mann has analyzed the cramoscopic formulas of the most ancient 
Ameuican skulls, those from the alleged tert ary deposits of the 
Pampas, that obtamed from Roch Bluff, Ilhnois, the celebrated 
Calaveras skull from California, and one from Pontemelo in 
Buenos Ayres of geologic antiquity The conclusion at which 
he arrives 1s that the earliest Americans—those who were con- 
temponaries of the fossil horse and other long since extinct 
quadrupeds—possessed the same racial character as the natives 
of the present day, with similar skulls and a like physiognomy 


ON Monday the atmosphere ın the Channel became so rarefied 
that objects could be seen with extraordinary distinctness at a 
distance of between 30 and 40 miles fiom Dover and Folkestone 
The 7zmes says that the lighthouse at Cape Grisnez, Calais, and 
the dome of the Cathedral, and Napoleon’s Column at Boulogne 
could be distinctly seen with the naked eye, and every prominent 
object could be picked out along the French coast The distaxce 
from Dove: to Boulogne as the crow flies 1s 28 mules, and the 
column is about 2 miles further inland 


Tur following telegram from Valparaiso was lately 1eceived 
ateBuenos Ayres —‘‘ A rather severe earthquake shock was 
expenienced in Santiago on Sunday, May 13, at 11 30am, and 
considerable alarm prevailed in conggquence of May 13 being the 
anniversary of the great earthquake in 1647, which laid a large 
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portion of the city ın rums, and which was the ongin of the pro- 
cession of the Señor deJMajo A severe byt short vertica¥ 
shock occurred here on Tuesday, the 15th, at 85 pm A 
strong earthquake shock was felt at Yumbel on the roth, at 
915pm A smart earthquake shock, preceded by a long sub- 
terranean noise, was experienced in Santiago on Wednesday, 
the 16th, at 455 am The shock was also felt heie, bat 
slightly” At Buenos Ayies several eaithquake shocks were 
eaperienced on the night of Monday, June 4 According to the 
Buenos Ayres Standard, a slight shock was felt at 12 18 Three 
seconds afterwards a very strong shock occurred, and the oscil- 
lation was slow and pronounced The walls of houses and all 
movable articles were shaken, and a thnd shock, which seemed 
to be nothing more than the subsidence of the second, occuned 
two seconds afterwards No serious accident followed the 
occurrence Several families, however, were so startled that 
they rushed out of their houses and sought refuge in the opem 
square. The stocks were felt with move or less intensity all 
over the province of Buenos Ayres and in Montevideo As felt 
ın Montevideo tie shock passed from south-south west to north- 


north-east e 


AT the meeting of the French Meteorological Society on 
June 5, M Angot communicated a paper on the chmate of St 
Martin-de-Hinx (Landes) based on observations made since 1864, 
in which he has determined the diurnal variations of each ele- 
ment He also announced that as soon as funds were obtaimed 
he intended to publish 27 extenso several long series of observae 
tions At several of the places mentioned, including Patis, 
Marseilles, &c the observations date from far into the last 
century M L Teisserenc de Bort communicated a note 
relative to two earthquakes which occurred at 8 pm on the 4th, 
and at 5 pm on May 14 Jast, m the department of Puy- 
de-Déme M Moweaux remarked that the magnetograms at 
Parc-St -Maur showed no special disturbances at those times 
M Renou paid a tribute to the memory of M Hervé-Mangon, 
to whose exertions the separation of the meteorological from the 
astronomical se vice was due This memor will be printed in 
the Bulletin of -he Society 


A NEw base ind its sertes of salts, belonging to the remark- 
able group known as ‘‘ platinum bases,” have been obtained by 
Dr Hemnch Alexander, of Konigsberg The base itself has 
the compositior Pt(OH), 4NH,O, and may be considered as 
the hydroxylam ne-platinum compound corresponding to the free 
base of the well-known green silt of Magnus, Pt(OH), 4NH; 
The chloride of the series was prepared some little time ago by 
Lossen, but can be most readily obtained, according to 
Alexander, by mixing a I0 per cent solution of potassium 
platinous chloride with hydrochloride of hydroxylamine and an 
alkaline caibomate On standing, the deep red liquid becomes 
decolourized, and the 1eaction 1s completed when a yellowish 
precipitate commences to settle , on the addition of more alkali 
the new base 1s immediately and quantitatively precipitated 
The precipitate is then dissolved in the calculated quantity of 
cold atlute hyd-ochloric acid, and on passing a gertle stream of 
hydrochloric acid gas through the solution, on on the addition 
of absolute alzohol, fine colourless needles of the chloride 
PtCl, 4NH,@ me deposited. These needles are very soluble 
in water, but, ike many cther chlorides, are msoluble m con- 
centrated hydrochloric acid The free baseis at once precipitated 
from this salt dn the addition of stronge: bases, such as potash 
and soda, or even ammonia It ıs perfectly stable in the air 
and 1s extiemely insoluble ın water and alcohol, it behaves 
exactly hhe a true metallic hydroxide, dissolving in acids 
with formation of the corresponding salts The sulphate 
PtSO, 4NH,0, which is best obtained by treating the base 
with the calculated quantity of sulphuric acid upon a water bath, 
crystallizes well 1n shoit, heavy puisms, difficultly soluble ın cold 
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but bette: in hot watei, the crystals deposited from which con- 
tam a molecule Sf water of crystallization When heated above 
100°C ıt violently decomposes with detonation In a similar 
manner the phosphate and oxalate of the series were obtained 
puie and analyzed The former separates out in micioscopic 
crystals while the latter 1s deposited in beautiful stellar aggre- 
gates of long needles During the course of the work, two 
interesting isomeric salts were obtained When the base is 
treated with excess of waim hydrochloric acid and the solution 
allowed to cool, yellow nee@les of a chloride of the composition 
PtCi, 2NH,O fall out If however potassium platinous 
chloride be added to dilute solutions of the first chloride, 
PtCl, 4NH,O, beautiful violet needles of an isomenic salt, 
PtCl, 4NH,0 + PtCl,, separate out. The two substances are 
quite distinct, though possessing the same empirical formula, 
reminding one of the remarkable isomerism so frequently met 
with among the compounds of carbon 


UNDER the heading of ‘‘ Psychology” the Ame: ıcan Natur alist 
fo. May has a curious paragraph on ‘ The Monkey as a Scren- 
tific Investigator ” In the interesting little “Zoo” connected 
with the National Musfum at Washington, there 1s a fine male 
gtivet monkey (Cercopithecus erythrea), who shares a large cage 
with fom opossums To human beings he shows himself any 
thing but amiable, but “he takes kindly to his strange com- 
panions, and they have been the best friends from the first ” 
The attention of the attendant was lately drawn to the cage by 
fhe excitement of a crowd ın front of ıt, and on going to ascer- 
tain the cause he was suprised to see the monkey seated in the 
middle of the cage, with one of the opossums lying quietly on 
her back on Ins lap, and her head under his arm ** The 
monkey had just discovered the marsupial pouch of the 
opossum, and was diligently investigating ıt Had he not been 
a close observer it certainly would have remained unseen, for tt 
was so tightly closed as to be perfectly invisible ın its normal 
condition The monkey carefully lifted the outer wall of the 
pouch, and peered into the cavity Then he reached m with his 
hand, felt about for a moment, and to the astonishment of eyery- 
body took out a tiny young opossum, about 2 inches long, hair- 
less, blind, and very helpless, but alive and ‘ticking Jock held 
it up to the light, wheie he could get a good view of it, scrutin- 
ized 1t with the air of a savant, and presen'ly returned ıt to the 
pouch, very carefully After replacing it he looked into the 
pouch again, and presently drew out another fo. exammation, 
which he looked at with solemn interest, smelt it, and then 
carefully put ıt back It was thus ıt became hnown to the 
attendants that the old female opossum had the young ones, 
which had previously been looked for m vain ” 


SoME tıme ago an English resident at Canton, Mı Pitman, 
bought a curious monstrosity—a sow with six legs The front 
pait of the body 1s simple, that ıs, the anımal has one head, one 
thorax, and two fiont legs Behind, all the organs are double 
M Bézaure, the French Consul at Canton, persuaded Mr 
Pitman to let him have this strange creature for the Paris 
Museum of Natural History, where ıt may now be seen It 1s 
white, with great black spots, and appems to be in perfect 
health An account of it, by M Charles Brongmait, of the 
Museum of Natural History, appears in the current number of 
La Nature ‘The separation of the two tiunks seems to begin 
after the dorsal vertebiz , but the ammal 1s go fat that this 
cannot be precisely determined 

Many women who are anxious to obtain a Univeisity tiam- 
ing cannot afford to pay the fees required foi residence at one of 
the colleges or halls ın connection with the old Univeisities 
For then benefit Aberdare Hall, Cardiff, was founded , and we 
are glad to Jearn that the institution has made steady piogiess 
since 1t was opened in 1885 This year the number of students 
has doubled At University College, Cardiff, the students at 


ee eee 


t 
Aberdare Hall are taught on the same footing as the men 
students They generally work fo. London University degrees, 
bat when they wish to prepare for other examinations the 
necessary help ıs gladly given 


THE Thish Exorbition in London has published a useful 
“ Handy-book of Reference for Inshwomen ” It ts edited by 
Miss Helen Blackburn, and Mrs Power Lalo: contributes a 
pieface The volume presents full and accwate informauon as 
to women’s work im Ireland, and as to the schools and classes in 
which they may obtain scientific and technical training. 


THE annual report of the Geological and Natural History 
Survey of Canada for 1886 (vol 11 new series) has been issued 
It embodies the results of some of the work of preceding years, 
and not all of the work of the year for which ıt ıs dated The 
volame consists of thirteen paits, sepuately paged and lettered, 
and ielating to vaiious portions of the Dommion from Nova 
Scotia to Buitish Columbia, and northwaid to the Arctic Ocean 
The pairts were issued sepaiately wih accompanying maps and 
illustrations ın pamphlet form, as they were received fiom the 
piinters 


THE new number of the Afizcralogical Magazine contains, 
besides abstiacts and a full index to vol vu, the followmg 
papers —On the development of a lamellar structuie in quartz- 
crystals by mechanical means, by Piof John W Judd, FRS, 
on the polysynthetic structure of some poiphyuitic quartz-crystals 
In a quartz-felsite, by Major-General C A McMahon, on 
kaolinite, by Alan Dick , note oa the occurrence of celestite 
contaming nearly 14 per cent of free sulphur, by H J John- 
ston-Lavis , notes on hornblende as a rock-foiming mineral, by 
Alfred Harker . 


M VAYNIERE has biought out the second of the four paits of 
his Atlas of invertebrate animals 


In a cncular issued by Mi Edward S Holden, duector of the 
Lick Observatory, ıt 1s stated that the Observatory burld- 
ings will be open to visitors dung office hows every day in the 
year An hour or so, he points out, can be profitably occupied 
1n viewing the various instruments, and the 1est of the stay can 
be well spent in walks to the various reservolis, from which 
magnificent views of the surrounding country can be had With 
regard to the admission of visitors at mght, Mr Holden says 
that, foi the present, visitors will be received at the Observatory 
to look through tne great telescope every Saturday mght between 
the hous of 7 and 10, and at these times only Whenever the 
work of the Observatory will allow, other telescopes will also be 
put at the disposition of visitors on Satudays between the same- 
homs Mr Holden hopes that, by setting apart these times foi 
visitors (which allow freer access to the Lick Observatory than 
1s allowed to any other Observatary in the world) all interested 
may be able to arrange thei visits in conformity to them, and 
that the 1ema:ning hours of the week will be kept entirely un- 
interrupted, in order that the astronomers may do the work 
upon which the reputation of the Observatory entirely depends 


FROM a ieport signed by Mi Edward S Holden we Jean 
that the trustees of the Lick Observatory, acting on his advice, 
have provided a photogiaphic attachment to the 36-inch tele- 
scope, which will enable this to be used as a gigantic camera for 
photography I. carnot be used to make maps according to the 
scheme of the Paris Congress, since that scheme 1equires a focal 
length of 13 feet, while that at the Lick Observatory will be 47 
But a vast deal of work may be done ın connection wit) apph- 
cations to astionomy other than the construction of the chart 
In the photogiaphy of the moon, of the planets, of nebule, and 
comets the Lick telescope will have some important advantages 
“ But,” says Mr Holden, séit 1s ın the photograpby of stais— 
of double and pinary stars, of all the faimter stats, of all star 


` 


258 


NATURE 


[Zuly 12, 1888 





clusters — that the Lick photogiaphic telescope will find its 
chief application and dewonstale its immerse supenonty One 
of the fist works to be done ıs to photogiaph the vicinity of all 
the brighter stars, for the discovery of faite: companions, and 
for the pet manent record of then sii1oundings A certain numoen 
of stars will be selected and photographed et regula. intervals 
thioughout the yeaı Measures made upon these plates will give 
the data by which the austances of these stars from the earth can 
be determmed Similar measures upon vhotogiaphs of sta 
clusters may serve to give us a clue to the Jaws which govein *he 
inteina! structure of these wonderful objects A continuous senes 
of photographs of the biighter patts of one of the brighter comets 
will certamly throw a flood of much needed! ght upon the process 
of their development ” 


THE additions to the Zoological Sociely’s Gardens during the 
past week include a While thighed Colobus (Colobus elles osus 
g),aCampbell’s Monkey (Cercopithecus canpbell. y ), a White- 
Collared Mangabey (Cercocebus colfaiiz), a Bosman’s Potto 
{Le odretecus potlo), a Marabou Stork (Zeptoptuns cr umenifei us), 
a Black Ste:nothere (Sver nolharus niger) fiom West Afiica, pie- 
sented by Mr H H Johnston, F ZS , two Black Bellied Sand 
Grouse (7%er ocles arenar rus) fiom North Afica, presented by Sn 
Kuby Green, RCOMG , an Eyed Lizard (Lice ta ocellata), 
European, presented by Mı J Hopson ,a Patas Monkey (Ce - 
copithecus patas 9}, two West Aftican Love Birds (Agapos 2s 
putlaria) from West Afiica, a Cormorant (Phalacrocorax cat b9), 
British, three Scarlet Ibises (Aaadicemus ruber) from South 
Ameca, five Common Chameleoas (Chamwle n vulgars) from 
North Africa, deposited , a Chipping Squurel (Zavecas sti iatus) 
fiom North Ameca, five Lesser Pintatled Sand Grouse {P e70 “es 
exustus I 8, 3 9) fram Abyssmia, two Modest Grass Fincres 
(Amadinea modesta) hom Austialia, purchased , a Moor Monkey 
(Semnopithecus maurus &) hom Java, received in exchange , 2 
Spottec ‘Timamon {Nothura maculosa), two Cambayan Lui‘le 
Doves (Tinius senegalensis), thee Chiloe Widgeon (A/a: eca 
chilansts\, three Slender Duchs (vas gibberifrons}, two Aus- 
trahan Wild Ducks (lias sufercidzesa), thee Mandan Ducks 
(Ex gales rculata), eleven Chilian Pintails (Dafila sprntcanaa) 
bred in the Gaidens 





OUR ASTRONOMICAL COLUMN 


THE MARKINGS ON Mairs —M Perotin, in a more recent 
commu: ication to the Pais Academy of Sciences, states that 
the district of Lzéya, the disappearance of wh ch he had recorded 
a week œa two eae, (NATURI, vol xaxvi p 185), 
has unceigone a futher change, the “sea” which had so 
recently covered it having 1etieated again foi tke most past, so 
that the present apzeaiance of the district 1s inte: mediate be- 
tween that which it recen.ly presented and that under which it 
was seen in 1856 Of the canals M Penotin has noticed fom, 
three of which aie double, which, starting fiom the “seas” of 
the sou hern hemisphere nea the equator, and followimg a 
nearly meridional couise, extend 1ight up to the north polar ice 
cap, beng tiaceable acioss the “seas” which immediately 
surround the latter No othe: observe: as yet seems to have 
traced these canals foi such 4 distance, and acioss ‘seas as 
wellas continents ‘1 his observation 1endets then true character 
moe puzzling than eve, and seems effectually to dispose both of 
M Fizeau’s just published theory, which explains them by tre 
analogy of the 11fts in tetrestual glaciers, Mavs bemg assumed to 
be in a glacial condition, and of that of Mr Pioctor, who 
ascribes them to the vaiying appearances of the Martial 1ivers 
when clearly seen or partly veiled by local musts More detailed 
obsegvations of these strange markings are needed, and it 
1s to be much desyed that as many as possible of actual diawings 
pace at the telescope should be published It 1. possible that 
the compaitson of sketches made with different obseiveis and 
with different apertures, would thiow much light on the subject , 
1f, fo. stance, the appea ances were partly optical and due to 
some effect of diffraction, 1t would soon become apparent 


| 


COMET 18884, SAWERTHAL —The i1emakable change in 
brightness which this object aisplayed abcut May 20 (NALURL, 
vol xxxvi p II4) ceems to have been well cbserved, and 
there is a gereral agreement that the increase in brightness 
amounted to 24 or 3 magnitudes At Dorpat Herr Blumbach 
estimated the comet as 9-10 on May 19, and as 7-8 on May 22 
Di Fianz, at Konigsberg, considered the increase as amount- 
ing to 34 magritudes, estimating the biightness as 5 8 on May 
21, whilst Di Kammei nann, st Geneva, on May 25, 1echoned 
the comet as between the 5th and 6th mags , and the inc: ease 


as having been between 2and 3 
Observitory, Fnds the cnange of nfagnitude about the same, but 


estunates the absolute brightness diflerently , 


magnitudes being 
and May 23, 68 


Father Fenyi, of the Kalocsa 


the 


recorded 


May 20,93, May 21,78, May 22,68, 
Father Fenvi also supplies (4st: Nach, 


No 2844) a series of sketches of the comet, showing the changes 
of shape which have accompanied the changes of brightness, 
and especially “he development about May 28 of a soit of wing 
on either side of the head These wings appea, however, to 
have been seen earlier at othe: observatouies, thus Herr 
Koitazzi, at Nicolaew, observed them on May 24, and Hei 
Wotschichowski gives a beautiful diawing of them unde: date 
May 25 (Astı Nach, No 2845) ‘The comet does not appear 
to have been satisfactorily obseived with the spectio-cope during 
this penod of unusual bnilhancy  The@outbutst was soon over, 


and the cowet speedily returned to it. former fantness 


The followmg ephemens (Ast: 


Vach , No 2838) 1s m con- 


unuation of thet given in NATURE, vol xxxvi p 186 





1888 Ra Decl Lrg + Log 2 Bright 
hmr s asi Ness 
July 13 1 718 §0328N 03352 03306 0029 
I5 I1 742 50554 . 
I7 I 756 5I172 O 3459 03331 0028 
I9 18 2 51384 
2I I 757 51588 o 3563 03353 0026 
23 1 743 52185 
25 I1 719 52374 o 3664 03372 0025 
27 I 845 52554 
2 I 60 53126 o 3762 93389 0023 
31 I1 § 6 53289 
Aug 2 I4 IE 53442N o 3857 03403 0022 
The bughtness on February 18 1s taken as unity 
ASTRONOMICAL PHENOWENA FOR THE 


WEEK 1888 JULY 15-21 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed } 
AL Greenwich on July 15 

Sun mses, 4h 3m , souths, 12n 5m 442» , sets, 20h 8m 
right asc on meridian, 7h 408m , decl 21° 26' N 
Sidereal Time at Sunset, 15h 44m 

Moon {at Inst Quar'e: July 16, 12h ) rises, 11h 7m , souths, 
17h 2Im, sets, 23h 22m  mght asc on meridian, 
12h 566m , dec} o 35’ 


Right asc anJ declination 


Pianet Rises Souths Sets on meridian 
h m m h m h m m $ 
Mercury 3 44 IE 24 19 4 6 586 18 oN 
Venus 4 4 12 11 20 18 74359 22 9N 
Mais 12 56 18 2 23 8 13 383 II 15% 
Jupiter 15 38 20 2 © 26* 15 380 18 30S 
Satun 5 19 13 6 29 53 8 418 18 56 N 
Uranus II 34 17 I4 22 54 12 503 4425 
Neptune o 39 8 25 16 I 3 59 18 53 N 
* Indicates that the setting 1s that of the following mormng 
Comet Sawe ihal 
Right Ascension Dechnaʻrion 
July h h m o 
15 o I 75 50 45 N 
I9 , © 1 8u 51 28 
Occultations of Stars by the Jfoon (visible at Greenwich) 
Corresponding 
angles from ver- 
July Star Mag Disap Reap tex to right for 
inverted image 
hm h m a o 
17 ë Lite 6 19 22 19 40 145 176 
18 6 Libiee 4$ 21 2 21 23 8 359 
19 49 Lib st O 20 nea approach 202 — 
19 BAC 5700 64 22 26 23 I4 142 232 
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July h 
16 13 Mars ın conjunction with and 6° 40 south 
of the Moon 
18 17 Jupite: in conjunction with and 4° 5’ south 
of the Moon 
20 o Mercuy stationary 
Variable Stars 
Star RA Decl 
hom gig h m 
U Cephei . o 524 81 6N July 15, 21 31 m 
3» 20, 21 IL m 
W Virginis 13 203 248S » 16,22 om 
3 Libree 14 550 8 4S » 20, O44 m 
U Coronze 15136 32 3N s» 15, 21 43 
W Herculis 16 313 3734N 3» 20; m 
U Ophuchiı 17 109 I 20N » 19, 2 4m 
s» 19,22 12 m 
W Sagittaru 17579 2935S » IO, 2I Om 
Z Sagıttarıı 18 148 18555 » 16 0 om 
T Serpentis 18 234 6 14N » 20, M 
B Lyræ 18 460 33 14N » I5 I off 
R Lyre 18 519 43 48N » 18, m 
R Cygm 19 338 4957N » I9, M 
S Aqulæ 20 6 15 17N yy 72k; m 
S Delphini 20379 I64IN » 18, m 
X Cygmu . 20 390 35 uN » 21, 0 Om 


M signifies maximum , #2 minimum 


Meteor Showers 


RA Decl 
The Fe: seeds 25 50 N Swift, streaks 
Ne&r y Diaconis 269 5IN Svift 
» a Laceitee 336 49N Swift, short 


—_——ŘŘ mm 


GEOGRAPHICAL NOTES 


THE Geogiaphical Society of Pats have decided to avail 
themselves of the Univeisal Exhibition at Paus, neat year, by 
convening an Inteinational Congiess of the Geographical 
Sciences, to meet in the month of August There will be tuo 
classes of membeis, subscribing 1espectively 40 and 20 francs, 
and each membei will be entitled to 1eceive a copy of the pub- 
lications of the Congiess and have a vote in the questions 
discussed at the meetings Each Society iepiesented at tfe 
Congress will be imvited to submit a 1epoit on the voyages, 
explorations, and publications wiuch have most contributed, in 
the country to which it belongs, to the piogiess of geography 
during the past hundred year», the combined repoits will 
afterwards be published with the names of their authors 


Dr H MEYER has made some important corrections in the 
preliminary account of his ascent of Kilimanjaro After verify- 
ing and coirecting his ba:ometitcal observations, he admits that 
the previously accepted height of 18,700 feet 1s more accurate 
than that given by himself, 19,850 feet He then iefeis to the 
dense mist which pievented him fiom seeing beyond a wall of 
maccessible ice, 130 feet high, which his first account indicated 
as being the terminal point of the peah It iesults fom these 
observations that Dı Meyer did not ieach to within 820 feet 
of the sumaut of Kilimanjaio, which therefore still 1emains 
unconqueied 


M JuLes BORELLI, the French tiavelle, who accompanied 
M Rimbaud Inst yea: in his interesting jouney fiom Antotto to 
Haar, is engaged ın explormg the country to the south-west of 
Shoa The Pais Geographical Society has received some of 
the iesults accruing fiom his jouiney from Antotto to Juen, 
which ıs situated in 7°42’ N latitude, and 34°35’ E longitude 
Among these 1esuits 1s the discovery of the sources of the River 
Hawash, which lie at the foot of Mount Ilfata at the eatiemty 
of the Meca range, and not nea: Mount Dandi, as hitheito 
supposed On the summit of the latte: peah the tiavelle: found 
a double lahe 1esembling ın shape the figure 8, which 1s of con- 
siderable extent and depth, an affluent of the Gudai, and thus 
of the Abbay, issues fiom this lake He also discoveied a deep 
lake at the bottom of the immense ciater mountain known as 
Mount Hauo, the surroundings of this sheet of wate: ae 
descirbed by the traveller as of incompaiable beauty Fiom 
this lahe, which 1s named by the natives Wancit, a stream issues 
and joins the W alga, the souice of the latte )1ve1 being ın the sum- 
mit of Mount Hano D: Tiaveisi, the Italian explorer, made in 


June, 1887, an excuisio into the mountainous 1egion of Urbanagh, 
lying to the east of the distnct now bemg explored by M 
Borelli The chief result of this jomney of Di Traversi 1s to 
throw light on the problem of the hydrogiaphical systems of the 
Somali and Galla countries Fiom the summit of Mount 
Gafat he was able to comfirm his pievious obseivations made 
near the Sua: Lake, with 1efereice to the three lahes above- 
mentioned and their interconnection 





ON CERTAIN INEQUALITIES RELATING TO 
PRIME NUMBERS 
I S 


HALL begin with a method of proving that the number of 
prime numbeis 1s infinite which 1s not new, but which it 1s 
worth while to 1ecall as an intioduction to a similar method, by 
series, which will subsequently be employed in order to piove 
that the number of p-ires of the form 42 + 3, as also of the 
form 62 + 5, 1s infinite 
CeCe a: aa! 
Ar P2 Ps Px» 

Py p means the highest prime number not exceeding N)? will be 
equal to 


It 1s‘obvious that the 1eciproca of the product 
(where ż, means the zth ın the natural succession of piimes, and 
I 


N 


and therefore greate: than log N (R consisting exclusively of 
positive te1ms) 


Gt+etdteetege 2... SHR, 


Hence 
I I I 
r+ --)( 1+ 2 I+ ,—)>MlogN, 
( ah a ( i) B 
where 
u(t) a) 
(: Py i pe (: Py» 


2 
and ıs therefore gieate: than = 


T 

Hence the number of tems in the product must inciease 
indefinitely with N 

By taking the logarithms of both sides we obtam the 
Inequality, ' 

Sı - 48, + $$, - 4S, — > log log N, 
whee in geneial S, means the sım of inverse zih powers of all 
the primes not exceeding N , and accordingly is fimte, except 
when z == I, fo. any valueof N We have therefore 
S, > log log N + Const 

The actual value of S} 1s obseived to differ only by a limited 
gnanuty fiom the second loganthm of N, but I am not awale 
whethe: this has eve: been stuictly proved 

Legendre has foand that for laige values of N 
I 


(1 ~ 3) (1 - 5) C55) ae 
Consequently 
I 
(0-2) (hag 


This would show that the value of ou R bears a Anite 1atio 
to log N , calling it @ log N we obtain, according to Legendre’s 
formula, 

ss = 552, which gives 0 = 811, 
so that the nebulous matter, so to sy, ın the expansion of the 
1eciprocal of the product of tle differences between unity and 
the 1ecipiocals of all the primes not exceeding a given numba, 
stands in the relation of about 4 to 5 to the condensed portion 
consisting of the 1eciprocals of the natural numbers 

I will now proceed to establ.sh similar equalities relating to 
piime numbeis of the 1espective forms 4 + 3 and 6x + 5 

Beginning with the case 47 + 3, I shall use g, to signify*the 
sth in the natural succession of primes of the foim qx + 3, and 
Ing tO signify the highest g not exceeding N, N g itself” 


signifying the number of g’s not eaceeding N 


ee 7 
2 N J itself of course denotes ın the above notation the number of primes 
} (A) not exceeding N 
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Let us first, without any reference to convergence, consider 
the product obtained by the usual mode of multiplication of the 
infinite series 








S=1-43+4-74+3- ad wf 
by the product 
I I+— I+— I4+— 
— 4 f2 D ad inf 
I1-} I-— I-— == 
11 92 %3 


It ıs clear that the effect of the multiplication of S by the 
numerator of the above product will be to deprive the series S 
of allits negative terms Then the effect of dividing by the 
denominator of the product, with the exception of the factor 
1 — 4, will be to restore all the obliterated terms, but with the 
sign + instead of — Lastly, the effect of multiplying by the 
reciprocal of (1 — 4) will be to supply the even numbers that 
weie wanting m the denominators of the terms of S, and we 
shall thus get the indefinite series 











r+$4+5+dH+ - aainf 
Call now a) 
I 

I aes aaa Etg 

1 2 N 

Qy = 2e pe 

I I I 

1-4 1-— I-— rs 

Jı f2 INg 


Qs which is finite when N is finite, may be expanded into 


an infin.te aggregate of positive terms, found by multiplying 
together the series 


r+ e+ 2 + b + 
2 2 2 
Ire tant at 
Nn Nn val 
2 2 2 
IY ot oh a + = + 
G2 92 Up) 
e 
2 7: 2 è 
I + —+--,+ ~ 
. Ing Ing Inq 
Let 
I 
Sy=I-$+3-44+39-4+ + > 


‘then from what has been said it 1s obvious that we may wiite 
QySy=Etet grat +ytV-R 

where V and R may be constructed according to the following 

tule Let the denominator of any term in the aggregate Qy 


be called ¢, and let @ be the smallest odd number which, multi- 
plied by ¢, makes z0 greater than N , then if @1s of the form 
4n + 1 it will contubute to V a portion represented by the 
product of the term by some portion of the series Sy of the form 
rot I 
© 0+2 844 
and if @ ıs of the form 4z + 3 ıt will contubute to — R a portion 
equal to tne term multiplied by a series of the form 
_t Tt 20 
6 0+2 O+4 
Hence R ıs made up of the sum of products of portions of the 
aggregate Q, multiplied respectively by the series 
s-tt+e-tena-at 
1 
T 





pee age Ir = r E 
Tear 

of which the greatest 1s obviously the first, whose value1s I — Sy 
Consequently R must be less than the total aggiegate Qy 


multiphed by 1 — Sy : 

Therefore i 
QoS t QOU SOSTA + = >logn, 
ve Qy > log N, 


e 

from which it follows that’ when N incieases indefinitely the 
number of factors n Qy also increases indefinitely, and there 
must therefore be an infinite nithber of primes of the form 
qn + 3 


h 


Denoting by M, the quantity 
{ 
{r= t 


( ; ) 
Lim Gy 
\ ge) Ge 


we obtaim the nequality 
I+ — 


Cate). Pale 


and taking the logarithms of both sides 
z3- ł}% +3} > $log log N + }log My — }log2, 
where in general 3, denotes the sum of the zth powers of the 
recipiocals of all prime humbeis of the form 4 + 3 not 
surpassing N 

Hence ıt follows that 3, > 4 log log N 

If we could detemine the ultimate ratio of the sum of those 
terms of Q, whose denominators are greate: than N to the total 
aggregate, and should find that u, the limiting value of tms 1atio, 
1s not unity, then the method employed to find an infenor limit 
would enable qs also to find a supeior limit to Qy for we 
should have V < Qy added to the sum of portions of what 


remairs of the aggregate when uQ, 1s tahen fiom it multiphed 





I 


z3- 


respectively dy the several series ° 
$-F44-Htp-wt ad wf 
t-r th- as + ad inf 
goat ad inf 


the total value of the sum of which pioducts would evidently be 


less than 
(1 = y) (S -= 1+ §)Qy 
Hence the total value of V would be less than 
HQyS + (1 ü uQ (S - $) 


QS -41 - B)Qy» 
and consequently we should have 
3(t — n)Qy < log N, 


3 T 

< _-°— loøgN ‘ 

Qx meae ii 

Frém which we may draw the important conclusion that if 4 1s 
less than 1,2 e 1f when N 1s infinite the portion of the aggregate 
S,Qxy comprising the terms whose denominatois exceed N does 


not become mfinitely greater than the remaining portion, the 
sum of the recipiocals of all the prime numbers of the form 
412 + 3 not exceeding N would differ by a limited quantity fiom 
half the second logauthm of N 

A precisely similar treatment may be applied to piıme numbers 
of the form 6z + 5 We begin with making 


2e less than 


zte 











S51- t+} -airt at ty - 
We wite 
I I I 
I I I- uo I+ — I+—- 
Q. = ri 72 fyr 
n= — —— —_ 
I I I 
t-4 r-f} I-> I-> I- 
7i 7o Ny 
We make 
OnSy HEF REEF +=+V-R 


We prove as befcre that 


R < (1 - 8)Q,, 
and thus obtain 
Q, > log N, 
and then putting 


My = ( 











I \2 
I+ me) > JMy log N 
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Taking the log&ithms of both sides of the equation, we find 
0, — 40, + 40; - > 3 loglog N + $log M, — 4 log 3, 


where ©, means the sum of zth powers of the 1ecipiocals of 
all the prime numbers, not exceeding N, of the form 67 + 5 

Euhe: fiom this equation or from the one from which it 1s 
denved it at once follows that the number of primes of the form 
6x + 51s gieater than any assignable umit 

Parallel to what has been shown m the pieceding case, 1f it 
could be asceitained that the gum of the teims of the aggiegate 
Q., whose denominations do not exceed N bears a ratio which 


becomes indefinitely small to the total aggiegate, it would follow 
by stuct demonstration that the sum of the reciprocals of the 
pimes of the form 62 + 5 mfeuor to N would always differ by 
a limited quantity from the half of the second logarithm of N 

It ıs perhaps worthy of remark that the infinitude of primes 
of the forms 47 + 3 and 6x + 5 may be regarded as a simple 
rider to Euchd’s proof (Book IX , Piop 20) of the infimitude of 
the number of piimes in general 

The pont of this ıs somewhat blunted in the way in which tt 1s 
presented in our ordinary text-books on arithmetic and algebra 

What Euclid gives 1s something more than this + his statement 
1s, “ There are move prinee numbers than any proposed multitude 
(wA#60s) of pime numbeis”’, which he establishes by giving a 
formula for finding at least one more than any proposed number 
He does not say, as our text-book wiiters do, ‘if possible let 
A,B, C be al the prime numbers,” &c , but simply that 
if A, B, C aie any proposed prime numbers, one or 
more additional ones may be found by adding unity to their 
pyoduct which will e:ther itself be a prime number, or contain 
at least one additional prime , which 1s all that can correctly be 
said, inasmuch as the augmented product may be the power of a 
prime 

Thus fiom one prime number aibitrarily chosen, a proziession 
may be instituted ın which one new prime numbei at least is 
gained at each step, and so an indefinite number may be found 
by Enchd’s formula eg 17 gives birth to 2 and 3, 2, 3, 17 to 
103, 2 3, 17, 103 to 7, 19, 79, and so on 

We may sary Euchid’s mode of generation and avoid the trans- 
cendental process of decomposing a number into 1ts prime factors 
by using the more general fomula, a, 4, c+ I, where 
a, ù, c, me any numbers relatively prime to each other , 
fo. this formula will obviously be a prime number or contain bne 
o1 more distinct factors relatively prime to a, 2, c 

The effect of this process will be to generate a continued 


series of numbers all of which remain prime to each other if 
we form the progiession 


a @+1,@tat+t, ala titat 
and call these successive numbeis 


ty, ty ty 
we shall obviously have 


js 


My a 5 U tyt I 


It follows at once from Euclid’s point of view that no primes 
contained in any term up to z+ can appear 1n zy + 1, so that all 
the terms must be relatively prime to each other The same 
consequence follows æ posti1 2012 from the scale of relation above 
given , for, as I had occasion to observe in the Comptes renduts for 
April 1888, 1f dealing only with rational integer polynomials, 


p(x) = (x- a)f(z) + a, 


then, whatever value, c, we gue to +, no two forms $c}, $7(c) 
can have any common measure not contamed in a im this case 
g(x) = (+ = 1)1 + I, so that ¢'(c) and g(c) must be relative 
primes for all values of 2 and 7 2 

It is woithy of remark that all the pimes, other than 3, 
implicitly obtained by this process will be of the foam 62 + 1 

Enchd’s owr process, or the modified and less transcendental 
one, may be apphed in hke manner to obtain a continual suc- 
cession of primes of the form 47 + 3 and 6% + 5 


* Whereas the English elementary book writers content themselves with 
showing that to suppose the number of primes finite involves an absurdity, 


Euchd shows how from any given prime or primes to generate an infinite 
success on of primes 


~ Another theorem of a similar kind is that, whatever integer poly nomial 
olx) may be, if 2, 7 havefor their greatest common measure h, then 
$*[p(0)] will te the greatest common measure of ¢{9(9)], ¢4[$(0)] 


As regards the former, we may use the formula 


ctr 


(where g, J, c ae any ‘* proposed” primes of the form 
4n + 3), which will necessarily be of the form 42 + 3, and must 
therefore contain exe factor at least of that form 

As regards the latte1, we may employ the formula 
c+2 
(where a, 4, c are each of the form 6% + 5), which will 
necessarily it-clf be, and therefore contain ove factor at least, of 
that form 

The scale ot 
before, 


2 ab 


3 a 6b 


elation in the first of these cases will be, as 


Ua 1 =U Ue tI, 


so that each term in the progression, abstracting 3, will be of 
the form 4z + 3 anc 6 ~ I conjointly, and consequently of the 
form 122 +7, 3f, 


3 7s 43, 1807, 
In the latter case the scale of relat.on 1s 
Ux ey = US — 2, + 2, 


which 15 of the form (e — 2)¢y + 2 It 1s obvious that in each 
progression at each step one new prime will be generated, and 
thus the number of ascertained primes of the given foim go on 
indefinitely increasing, as also might be deduced a poster 10r: by 
aid of the general formula above 1eferied to fiom the scale of 
relation applicable to each Each term m the second case (the 
term 3, 1f ıt appears, excepted) will be simultaneously of the 
form 62 - 1 and 47 +1, and consequently of the form 122 + 5, 
as in the example 5, 17, 257, 65537, 

The same simple consideiations cease to apply to the genesis 
of primes of the forms 4# + 1,62 + 1 We may indeed apply 
to them the formule 


(2 a b ey +rand3(e è cy +r 
respectively, but then we have to draw upon the theory of 
quadiatic forms ın order to leain that their divisois aie of the 
form 4 + 1 and 67 + 1 respectively 

Of course the difference in their favour 1s that in their case a// 
the divisors locked up in the successive terms of the two progres- 
sions respectively aie of the presciibed form , whereas in the other 
two progressions, whose theory admits of so much simpler treat- 
ment, we can only be assured of the presence of ove such factor 
in each of the several terms 

Euler has given the values of two infinite products, without 
any evidence of their truth except such as according to the 
lax method of dealing with series without regard to the laws of 
convergence prevalent in his day, and still held in honour in 
Cambridge down to the times of Peacock, De Morgan, and 
Herschel inclusive (and this Jong after Abel had justly denounced 
the use of divergent seues as 2 crime agamst reason), was 
eironeously supposed to amount to a proof, from which the same 
consequences may be denved as shown 1n the foregoing pages, 
and something more besides ! ‘These two theorems are— 


u) 4 5. 7 air 13 T 
3+I 5-1 Fert +1 13-1 4 
(where, coesponcing to the primes 3, 7, II, of the 


form 42 + 3, the factors of the pioduct on the left me 
3 7 II 


3e+0 7+rP ud.’ 
all of them with the sign + im the denomiator, while the 
fractions corresponding to primes of the form 4z +1 have the 
— sign in therr denommatois) 


5 7 II 13 17 
@) cay 7-1 +1 I= E 7+. 
whee, as in the p.evious product, the sign in the denominator 
of each fraction depends on the form of the prime to which it 


corresponds (bemmg + for pi:mes of the form 67 ~ 1, and — for 
pumes of the form 6 + 1) 


=7/3 
2 


T It follows fiom the first of these theorems that with the understanding 
that no denominator 1s to exceed # (an indefinitely great number), 
G+)G49)04+3)G4+7) bears a finite ratio to (r + })(z + yy) 
+A) so that as their reductis known to be infinite, each of these 
two partial products must be sepaytely infinite, ın like manner from Faler's 
second theorem a simlar concluson m7 be ferred in regard to each of the 
two products (1 +2) {1 + A) G+ y-)G + ak) G+) + ad and 
GData +r) GHA 
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Di J P Gram (Akimoues de Acadinve Royale de Copen- 
hague, 6me série, vol n p 191) refers to a paper by Mertens 
(‘Ein Beitrag zu analyuschen Zahlentreone,” £01 chard?'s 
Your ual, Bd 78), as one in which the tiuth of the first of the two 
theoiems 1s demonstrated—‘“ fuldstoendigt Bevis af Mertens ” 
are Gram’s words 1 
Assuming this to be the case, we shall easily find when N 1s 


indefinitely great, so that Sy becomes a, 


I 


T 5 
baa ae ee 


1- 

(rs 
which, azcoiding to Legendre’s empnical law (Legendie, 
“Théorie des Nombres,” 31d edition, vo. u p 67, art 397), 


N , where K = r 104, ard as we have written 


QySy = log N +(V - R), we may deduce, upon the above 
assumptions, 


v-R=(2 


aa 1) log N = 0 811 i log N: 


R, we know, 1s demonstiably less than (1 - =) log N, con- 


‘sequently V must be less than (o 812 + c 215) log N, z e less 
than 1 027 log N, and a fortior: the portior of the omnipositive 
aggiegate Q., which consists of terms whose denominators ex- 


ceed N, when N 1s indefinitely gieat, cannot be less taan 
A(t - z) log N, 2 e 0 273 log N 
k 4 
Before concluding, let me add a word on Legendre’s empır.cal 
formula for the value of 
3 (1-35) 
AS 


(1 - 30- 
1eferred to in the early part of this article 
If N 1s any odd number, the condition of its being a piume 
number ıs that when divided by any odd pi.me less than its cwn 
square root, it shall not leave a remainder zero Now if N (an 
unknown odd number) 1s divided by J, its remainder 1s equally 
likely to be 0, I, 2, 3, or (f#- 1) Hence the chance 


that ıt 1s not divisible by 2 1s (2 - 3 and, 1f we weie at liberty 


to regard tne like thing happening or not for any two values of 
/ within the stated limit as independent events, the expectation 
~of N being a pime number would be represented by 





I 
(= PO DOE Hr =) (t-a 
Ai, 
~which, according to the formula referred to, foi infimtely large 
values of N ıs equal to : oa It ıs rather more convenient to 
log N“ 

regard N as entuely unknown instead of being given as odd, on 
which supposition the chance of .ts being a prime would be 

I 104 I 104 
2logN? = log N 


Hence for very large values of N the sum of the logarithms of 
all the piimes inferio. to N might be expected to be someth.ng 
like (1 104)N Ths does not contravene Tchebycheff's formula 
(Senet, ‘‘ Cours d’Algébie Supérieure,” 4me ed , vol n p 233), 
which gives fo. the limits of this sum AN and BN, wheie 


A = 0921292, and B = ae I 10555, but does contravene the 


nanowe: limits given by my advance „pon Tchebycheff’s 


1 It always seems to me absurd to speak of a complete proof, or of a 
theorem being rigorously demonstrated An incomplete proof is no proof, 
and a mathemntical truth not rigorously demonstrated 1s not demonstiated 
atall Tdonot mean to deny that there rre mathematical truths morally 
certain, which defy and will probably to the erd o° time continue to defy 
proof, as eg, that every indecomposable integer polynomial function must 
represent an infinitude of primes I hive sometimes thought that the pro- 
find mystery which envelops our conceptions relative to prime numbers 
depends upon the limitation of our faculties in regard to time, which hke 
space may be ım 1ts essence poly dimensional and tFat this and such sort of 
trutns would become self-evident to 1 g@ing whose mode of perception 1s 


according to suferficeadly as distinguished from our own limitation to 
dinear ly extended tıme 


method (see Am Math Journal, vol 1 Part 3), according 
to which fo. A, B, we may wite Aj, B}, where 


A, = 0 921423, B, = 1 076577 ' 


That the method of probabilities may sometimes be success- 
fully apphed to questions conceinmg prime numbers I have 
shown 1eason for believing 1n the two tables pubhshed by me in 
the Phrlosophecal Magazine for 1883 °? 


New College, June 10 J J SYLVESTER 


E i 





SOCIETIES AND ACADEMIES, 
LONDON 


Royal Society, May 3 —‘‘Electio Chemical Effects on 
Magnetizing Iron” Part II By Thomas Andiews, F R S E 
Communicated by Prof G G Stohes, PRS 

The present pape: contains the results of a futher study of the 
electro chemical effects observed between a magnetized and an 
unmagnetized bar when ın circuit ın certain electrolytes, recorded 
in Pat I of this 1esearch The method of experimentation 
was generally similai to that pursued and desciibed in Part I, 





ae e 

I Viz Aj = 31072 4 and Bı = 595954, the values of which are incorrectly 
52999 0999 

stated ın the memoir Strange to say, Dr Gram, 1n his prize essay, pre- 


viously quoted cn the number of prime numbers under ^ given limit, has 
omitted all reference to this paper in his bibliographical summary of the sub- 
ject, which 1s on y to be accounted for by its having escaped his notice ^ 
narrowing of the asymptotic limits assigned to the sum of the logarithms ot 
the prime numbers series being the most notable fact in the history of the 
subject since the publication of Ichebycheff’s me noir — Subjectively, this 
paper has a peculiar claim upon the regard of its author, for 1t was his medi- 
tation upon the two simultaneous difference equations which occur in it that 
formed the start ng point, or incunabulum, of that new and boundless world 
of thought to which he hasgiven the name of Universal Algebra But, apart 
from this, that the superior limit given by Tchebycheff as 1 1055 should be 
brought down by a more stringent solution of his own inequalities t> only 
1 076577—1n other words, that the eacess above the probab'e mean value 
(unity) should be reduced to little more than 4rds of its origina amount—is in 
itself 1 surprising fact Perhaps the numerous (or innumerable) misp ints 
and arnhmetica muiscalculations which disfigure the paper may help to 
account for the sngular neglect which it has exper enced It will be noticed 
that the mean of the limits of Tchebycheff is 1 01342, the mean of the new 
lumits being o 99000 The excess in tht one case buve and the defect in 
the other below the probable true mean ‘re respectively o or342 and 
o ooroo 

2 A principle precisely similar to that employed above if applied to deter- 
mifiing the number of reduced proper fractions whose denominators do not 
exceed a given number #, leads to a correct result ‘The eapectation cf two 
numbers bemg prime to each other will be the product of the expectations 
of ther not being each divisible by any the same prime number But the 


probability of onz of them being divisible by z 1s 5, and therefore of two of 


them Leing not each divisible by z s5 Hence the probability of their 


having no common factor 1s 
-DG-)1t- D) GID 

If then, we take two sets of numbers, erch limited to 2, the probable number 

of relatively prine combinations of each of one set w th each of the other 


should be 2, and the number of reduced proper fractions whose denomin- 
K 


6 
ad uf,7e is = 


q2 


3a? 


, IbeleveM Césaro 
x2 


has claimed the prior publication of this mode of reasoning, to which he 1s 
heartily welcome. The number of these fractions 1s the sime thing as the 
sum of the fotzerts of all numbers not eaceeding 2 In the PArlosophical 
Magazine for 18€3 (vol av p 251), a table of these sums of touents has been 
published by me jor all values of z not exceeding 500, and in he same year 
(sol avi p 231) -he table was extended to values of x not exceeding 1000 
In every case without any exception the estimated value of this totient sum 
1s found to be intermediate between 


ators do not eaczed x should be the half of this or 


2 
32" and 3( + 12 
m2 ae 


Calling the toticrt sum to 2, T(z), I stated the exact equation 
$ a 7 Ka 
nwr) +r (Z) +7 (2) + 


from which ıt 19 capable of proof, without making any assumption as to the 
3a 


> 


form of Tx, that its asymptotic value 1s The functional equation itself 


we 
is merely an integration (so to say) of the well known theorem that any 
number ıs equal to the sum of the totients of its several divisors The intro 
duction to these tables will be found very suggestive, and besides contains an 
mteresting bibliography of the subject of Karey series (sues de Farey), 
comprising, among other writers upor it, the names of Cauchy, Glaisher, and 
Sir G Aury, the last-named as author of a paper on toothed wheels, pub 
lished, I believe, u the ‘‘ Selected Papers ” of the Institute cf Mechanical 
Engineers ‘Lhe last word on the subject as far as I am aware, forms one of 
the zuterludes, or rather the fostscazft_to my ‘‘ Constructive Theory of 
Partitions,’ pubh hed in the Awerzcan Journal of Mathematics 
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though ıt was necessary to mtioduce numerous modifications of 
detail and also new modes of experimentation The bais exper- 
mented on were of specially prepared wiought-1non and cast-steel , 
all the 10ds were finely polished, and the general physical p10- 
peties ofthe metals are given ın Table B Steel bars were em- 
ployed in some of the experiments, because afte: magnetization by 
the coil their subsequent influence as permanent magnets could 
be observed The ieagents employed as electrolytes consisted 
of vaiious solutions of biomine, ferric chloride, and chlorine 
watel, fenous sulphate, feie chloride, cupric chloride, cupric 
sulphate, cupric nitrate, cupi1@ acetate, cupiic bromide, nickel 
chloride, hydrochloric, acid, nitric acid, and potassium chlorate 
A pair of bas in each experiment were immersed as elements 1n 
the solution in the special apparatus employed, in cneut also 
with a delicate galvanometei, and after normal galvanic equili- 
Dium had been obtained the bar within the coil was magnetized 
for vailous periods and the magneto-chemical effect observed 
It was found to vary with the nature of the metal and solution 
employed, and also with the extent of the magretization of the 
metaly ‘Lhe average results of many repeated experiments aie 
given ın numerous detailed tables, and ıt was generally found 
that a magnetized bai became electr >-positive to an unmagnetized 
one In Pats I and II a total of nea: 600 iron and steel bars 
have been expei:mentedeupon Experiments were also made 
showing that local cw rents were developed in a magnetized bai 
between the more highly and less magnetized pairts thereof, 
when the 10d was immersed in suitable solutions acting 
chemically upor it 

Interesting experiments have also been made in connection 
with the infiuence of magnetization on the action of stiong mitric 
acd on non and steel In course of the 1esearch the 1esul's of 
an extensive quantitative study of magneto chemical phenomena 
have been iecoided, the effect in connection with a considerable 
variety of typical reagents having been carefully obseived , with 
some ieagents the effect was found to be comparatively small, in 
othe: instances ıt was somewhat considerable The general 
conclusion was that under the conditions 1ecoided a magnetized 
bar was electio positive to an unmagnetized one, when the two 
weie immeised in suitable solutions, and that the extent of the 
result was in some degice dependent both on the natwe and 
stiength of the solution, and also on the extent of the magnetiza- 
tion of the metal 


June 7 —‘‘ Note on the Volumetric Deteimination of Upic 
Aad” By A M Gossage, B A Oxon 

It seemed impiobable that the method 1ecently proposed by 
Dr Hayciaft for the volumetiic dete:mination of wic acid in 
wine could be accmate, since both Salhowshi and Maly had 
previously shown that the precipitate of silver wate obtained 
from urine contains vanable quantities of othe: mates To test 
the method, I examined samples of various wines both by his 
method and by that of Salkowski, which ıs universally acknow- 
ledged to be the most trustworthy The mean percentages of 
uuc acid found wee as follow —- 

Experiment I II IIT IV Y 
Hayciaft’s method 0108 0076 0082 0072 0108 
Salkowski’s method 0084 0035 0051 00,5 0084 


The 1esults obtained by Hayciaft’s method were always con- 
siderably higher than these obtained by Salhowsars Ihe 
reason of this is that Dı Hayciaft has assumed that the silver 
piecipitate fiom wne consists of a urate containing only I atom 
of silver in the molecule, whereas the proportion of silver in 
silver wate corresponds more neaily to 2 atoms ın the molecule 
Assuming, then, that there are 2 atoms of silver in all the 
molecules of the wate, and dividing the iesults obtained by 
Hayciaft’s method by two, we see that the 1esults s> obtained 
are usually lower than those obtained by Salkowskhi’s method, 
and that the proportion between the results by the two methods 
varies, as would be expected from Salkowsk1’s reseai ches 


EDINBURGH s 


Royal Society, June 4 —Dr John Murray, Vice-Piesident, 
in the chair —Dr G Sims Woodhead exhibited a seres of 
photogiaphs of large sections of the ling —A paper by the 
Astionomei-Royal for Scotland on Scottish meteorology for the 
last thirty-two years was read —Dr E Sang read a paper on 
John Leshe’s computation of the 1atio of the diameter to the 
circumference of a circle —A paper by Lord Maclaren on the 
figure of aplanatic lenses was 1ead —Piof Tait submitted some 
quaternion notes 


June 18 —The Hon Lord Maclaren, Vice-President, in the 
chau —The Sccretary exhibited M .Amagat’s photogiaphs of 
the crystallization of chloride of carbon under pre-sure alone — 
A paper by Prof W Caimichael McIntosh and Mi E E 
Prince, St Andrews’ Marine Laboratory, was communicated — 
A paper by Piof Anglin on ceitain theorems mainly connected 
with alternants, was 1ead —Piof Haycaaft and Dr R T 
Wulhamson gave a demonstiation of a method, which can be 
used chemically, for esti rating quantitatively the allalinity of the 
blood —A preliminary notice of a pape: by Di G N Stewsit 
on electiolytic decomposition of proteid substances was submit- 
ted —Papeis by Dı A B Gauiffiths, on the Malpighian tubules 
of Lebellula depressa, and ona fungoid disease in the roots of 
Cucumis sativa, were communicated 


PARIS 


Academy of Sciences, July 2 —M Janssen, President, in 
the chan --Reply to Mr Douglas Archibald’s stiictures on the 
subject of storms, by M H Faye ‘Lhe storm laws, as esta- 
blished by the observations of Capper, Piddingtor, Reid, and 
Redfield, are declared to be one of the greatest discoveries of 
the century, and their truth 1s here vindicated against the 1ecent 
attacks of Prof Loomis, Di Meldium, and especially Mi E 
Douglas Archibald, m NAluRL for June 14(p 149) Aichi- 
bald’s diagiam of the Manilla cyclone of October 20, 1882, 15 
here reproduced, and it 1s contended that these highly charac 
te1istic phenomena can be explained only by admitung a 
descending motion ia the central part of the cyclone But on 
the opposite suppos.tion it 1s precise y here that the ascending 
current should be strongest, for this cential region corresponds 
exactly to the minimum of baiometiic pressme “The enorm 
this theo1y of his opponents 1s attiibuted to a confusion between 
two quite distinct hinds of depressions, a confusion which has 
for fifty years impe led the progiess of meteorological science 
and increased the perils of navigition — On the cultivauon of 
Bamaria in Piovence, by M Naudin Tbe author reports that 
the white species (3 zzzea), lately introduced fiom China, 
thiives well in the Antibes district, where the gieen vaiety (2 
utilis) has long been acclimatized The foliage make» excellent 
fodder foi cattle —Automatic contiol of the velocity in machinery 
of vauable action, by M H Léauté An apparatus, the result 
of many yeas’ studv, 1s here desciibed, by means of which the 
action of engines may easily be 1egulated, even when requued 
to work at varying -ates of speed —On a compass enabling the 
observe: to find the merdian on lana o1 water despite the dis 
turbing influence of nen by M Bissen An ingenious appa- 
1atus 13 described by means of which the compass may be pie- 
vented fiom deviating more than one-tenth of a millimetre, even: 
m the neighbourhood ofnon Tt has been tested with satisfactory 
results on board several Ficnch ironclads, and woiks equally 
well by land or sea —On the snows, ice, and waters of Mais, by 
M Flammaion In ieply to some recent remarks on the 
meteorological condition of this planet, 1t 19 pointed out that the 
varying state of the ola: 1ce-cap» has long been carefully 
otserved by Maedler, Schiaparelli, and otheis, the inference 
being that Mais 1s rot in a state of glaciation On the contiary 
its temperature is eual to, 1f not higher, than that of the earth, 
and its polma snows melt periodically to a far greater extent than 
on our planet —On the graphic representation of numerical 
divisors, by M Sant-Loup By adopting a rectangular distiibu- 
tion of the numerals, the author arive» at some picctical results 
on the general grounmg of the piime numbers —On the deter- 
mination of the constants and of the dynamic coefficient of elas- 
ticity for steel, by M E Meicadier By the method alheady 
indicated (Cumpts rendus, July and August, 1887), the author 


here determines the 1elation À of the constants for steel In 


BK 
a future papei will be given the resul's of the experimen s under- 
taken to determme the coefficients of electricity —On the 
mechanism of electiolysis by the piocess of alternative cu- 
rents, by MM Į Chappuis ard G Maneuvne: The 
recognized impossibility of electrolysing the sulphate of 
copper by alteinat've currents 19 explained by the they that 
the copper deposited on each electiode by one of the currents 1s 
immediately dissipated by the inverse current Th» explane 
tion 1s here justified by the authors’ eapeimments, which 1enden 
visréle the decomposition of the sulphate of copper, as they had 
previously done for acidulated water From this eapermmental 
study they kope to deduce the general puinciples foi the prac- 
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tical application of alternative currents m the process of electio- 
lysis —Application of Cainot’s principle to endothermic re- 
actiors, by M Pelat By lstingushing between the tempera- 
ture cf the bodies giving 11se to the endothermic 1eaclion and 
that of the souce supplying in the form of heat the energy 
needed for the reaction, the author 1s led ny the application of 
Carnot’s principle to a law analogous to tha: of Poter, but of a 
more general characte. —On the hydrocolorate of cupric 
chloude, by M Paul Sabatie: The author admits the puiority 
ofM kngel’s 1esearches on the properties and preparation of 
this substance, but pomts out that this chemist gives tt a very 
different composition fiom that which he has himself obtaired, 
and which ıs represented by the formula CuCl, HCl, 5HO — 
On the artificial reproduction of the micas and of scapolite by 
M Doelter A process ıs described, by means of which the 
author has artificially reproduced the chief mmerals of the mica 
group, as well as of natal scapolite He has already effected 
the synthesis of biotite, phlogopite, muscovite, and lepidolite 
(annwaldite variety) —Fresh physiological 1esearches on the 
organ.c substance which has the property of hydrogenating 
sulphur, by M J de Rey-Pailhade Dung his further stady 
of thie substance, to which he has given the name of philothion, 
the author has determined several new facts, amongst otheis 
that when the yeast 15 treated by reagents, the death of the 
organısm always precedes the destruction of this organic sub- 
stance Philothion is generated by the physiological develop- 
ment of the yeast, and combines with sulphur according to an 
equation of which sulphuetted hydiogen ıs a factor Acting 
asa diastase, it adds a fresh proof to M Berthelot’s theory of 
fermentation Lastly, it 1s the first known instance of, a sub- 
stance extracted from a living organism which has the property 
of hydrogenizmg sulphur —Prof Langley has been elected by a 
large majority to succeed the late M Roche as Couresponding 
Memter of the Academy on the Section of Astronomy 
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Physiological Society, June 22 —Prof du Bois Reymond, 
President, ın the chai,—Dr H Virchow spose on the blood- 
vessels of the eye ım Cainivora as worked at by Bellarminoff 
unde: his direction The communication was illustrated by 
drawings and the exhibition of preparations The point: of 
most general interest which stand out fiom among the mass of 
details in this research aie that the blood-vessels of the eye have 
a tendency to form rings fiom which a large number of fine 
ibranches pass poster:oily , further that the arrangement 1s often 
very different in different classes of animals, thus, for instarce, 
the course of the arteries ın the eye of a dog as compared with 
that of a 1abbit 1s such that the dog’s eye must be turned through 
an angle of 180° in ordei to make the course of its arte-ies 
correspond with that of the rabbit’s eye Dr Heymans com- 
municated the results of his researches on the nerve-endings in 
the unstriated muscle-fibres of the medicinal leech In the 
alimentary canal of the Huudinea the muscle-fibres aie placed 
both longitudinally and cneularly , they consist of a contractile 
sheath and a protoplasmic axis contaming the nucleus, and 
either nave pointed ends or else divide into two or more brancres, 
each of which then cnds in a point The muscle fibres are 
separaved from each other by large interstitial spaces filled with 
connective tissue, in which the nerve-plexus lies and sends fine 
nerve-nranches into the muscle-fibres The nerves end partly as 
extremely fine filaments and partly as .ound, flattened end-plates, 
and inno case does the nerve-ending penetrate the contiac*ile 
sheath of the fibre so as to come into connec 10n with the picto- 
plasmic axis In the vasoular system of the leech the muscular 
layers ie principally disposed ma circular fashion, but frequently 
the speaker noticed that at some point or another a cucular fibre 
divided itself into two bianches, and that the latte: were then 
bent thiough a right angle so as now to pass in a longitudinal 
course in the wall of the blood-vessel The nerve endings in 
the fibres of the vascular system are the same as ın those of the 
alimentary canal Similarly, the muscle-fibres in the vascular 
system do not le in close apposition to each other, but are 
sepdtated by interstitial spaces , each fibre also contains only 
one rucleus —Dr van der Gehnehten, of Holland, gave a short 
Abstract of his observations on the minute structure of striated 
muscles ın Vertebiata and <Arthiopoda He desciibed he 
appearance of the muscles in the fggsh conditions, after the coazu- 
lation of the myosin and after a solution of the amorphous 
proteid, and illustrated his statements by drawings 
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to these 1eseaiches the muscle-fibie of the Veytebrata consists of 
a network of Joubly-refractive filaments, whose meshes are filled 
with the sent-fluid plasmatic substance In Arthropoda the 
structme differs accoiding as the muscle 1s taken from the wings 
orthe legs , when taken from the latte: the structure 1s extiemely 
similar to tlat in the Vertebrata In the discussion which 
followed, Dr Benda pointed out that being engaged foi years in 
studying the structure of striated muscle he had often obtained 
pieparations similar ın appearance to those of Di van dei 
Gehnchten, but his interpretation of these appearances was very 
different He pointed out, moreover, that he had often observed 
transitional forms between the muscles of the leg and wing in 
Aithropoda end those of Vertebrata Without entering into 
any details, Dr Benda gave it as his opinion that the network in 
a Striated muscle-fibre must not be regaided as contractile, but 
as a connective tissue interstitial substance, m whose inteispaces 
the really contractile muscle fibrille he 

In the reyoit of the meeting of the Physical Society ın 
NATURE of June 21, p 192, for Dr Lummer” (line 37 from 
the bottom) read ‘‘ Prof von Helmholtz ” 
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THE CHOICE OF A CHEMIST TO THE NAVY 


IR HENRY ROSCOE’S watchful regard of the true 
interests of science was evidenced by his recent 
question in the House to the First Lord of the Admiralty, 
whether, ın consequence of the resignation of Dı Debus 
of the Professorship of Chemistry in the Royal Naval 
School at Greenwich, 1t was proposed to 1educe the status 
of this post to a Jectureship , and if so, whether he would 
take into consideration the inexpediency of this step 
being taken, ın view of the importance to naval officers of 
a knowledge of this science, and of the necessity that in 
the Government Naval School the post ın question should 
be filled by a gentleman of the highest possible scientific 
position and attainments 


Lord G Hamilton ıs 1eported to have 1eplied that the 


resignation of Dr Dekus, Professor of Chemistry at the 
Royal Naval College, had only just been received by the 
Admiralty, and therefore ıt would be premature to make 
any statement as to the manner in which it may be 
thought desnable to fill the vacancy so caused The 
policy of the Admiralty was always to inquire into the 
cifcumstances of any appointment of this kind that may 
fall vacant, with the view of adjusting the salary to the 
requiuements of the day 

It must be obvious that this statement savours most 
strongly of officialism, and that it affords no information 
whatever with regaid to the views and intentions of the 
Admiralty We have already clearly indicated what are 
the requirements of the day, and Sir Henry Roscoe has 
given emphasis to our views , but ıt ıs more than probable 
that unless attention be again directed to the importance 
of the issues involved in the appointment of a chemistto 
the Navy the course of action indicated ın our previous 
article as likely to be followed will inevitably be adopted 

We therefore without hesitation again urge that in a 
case of this kind only one course can be adopted with 
safety by the Admiralty, 1f the interests of the nation are 
to be considered—that course 1s to engage the services 
of the best man available No candidate’s claims should 
be considered unless ıt can Le shown that he 1s a trained 
chemist, and has been actively engaged ın the pursuit of 
new knowledge , and unless ıt appear probable that he 1s 
enthusiastic and single-minded enough to continue to 
interest himself in research work and to lead his senior 
pupils to engage in research We are fully aware that in 
imposing this standard we are demanding higher quali- 
fications than many may consider necessary , that some 
may even think that nothing moie 1s required at Green- 
wich than one who will teach young midshipmen the 
elements of chemistry and simple analysis fairly well 
but to this we demur most emphatically, believing ıt to be 
incontestable that the science of chemistry may minister 
directly and indirectly in so many ways to theevants of our 
Navy that it 1s essential to give it the highest possible 
footing in the course of study at a naval college 

In the recently published hfe of W E Forster, a 
fragment of conversation at a dinner party preserved by 
Mrs Foster 1s recorded which will be aptly quoted 
here “Mr —— said that —— was always going about 


were working, and there was a laugh at the notion But 
my husband did not join im it, saying that, for his part, 
if he was not constantly thinking of the ideal which he 
was working up to, he should not be able to get on at all” 
We venture to think that the infertility of British chemists 
and the inferioi position which chemistiy holds in this 
country, especially at ourtwo great universities, as well as 
our failure to excel in those industries in which chemistry 
plays an important part, are due to the absence of an 
ideal among ou chem sts generally in any way approach- 
ing ‘to that which has long obtamed in Germany, 
where no higher grade appointment can be bestowed 
e\cept ona man whos maste: of his subject, and not a 
past-maste1 even but an active worke1 , and it is the 
absence of any such ideal which ın cases lke the present 
renders it possible fcr the authorities to entertain the 
suggestion of 1educing the status of the post at Greenwich 

We believe that a maste: chem st is required at Green- 
wich for a varietv of reasons Fustly, as a matter of 
national honow , secondly, because, as we have already 
said, the subject must be taught techmically, z e with dnect 
reference to the knowledge and requirements of the stu- 
dents , thirdly, because the students aire not only young 
beginners, but are of all ages, including many men of 
1ipe experience, aid .t is scarcely necessary to remark 
that no one who 1s not a thorough chemist can possibly 
gain the sympathies of this latter class, and, lastly, 
because no one who is not himself actively engaged in 
research will remain ax courant with the progress of~ 
knowledge, and will be able to select and inco1porate-. 
into his teaching important new facts, thus avoiding the- 
otherwise inevitable tendency to teach in a stereotyped’ 
and bookish fashion from yeaı to year 

The proper man being found, he should be told at the 
outset that it ıs expected that when engaged in investiga- 
tion he will devote his attention primanily to problems of 
importance in the Navy, a short intetcouise with men 
versed ın naval a‘fairs and 1equirements would soon fur- 
nish an active-minded chemist with more than sufficient 
subject-matter merit ng attentive study It ıs more tham 
probable that 1f a good example were set, and a spirit of 
enthusiasm kindled among the students, officers who had 
been led to take a real interest in chemistry would be 
willing, ın the intervals of enforced inactivity when they 
were not on service, to devote themselves to research , 
and if but moderate encouragement were given to such 
men, we can conceive that Greenwich at no distant date 
might become an important school of naval 1eseaich 

Unfortunately ıt 1s only too obvious that the public are 
slow to heed the repeated warnings of experts that our - 
competitors ın commerce are outrunning us laigely be- 
cause of then readiness to avail themselves of the aid: 
which science can axford to industry The evidence that 
foreign Governments are more anxious than 1s ous to 
make every possible use of science ın the service of the 
Army and Navy ıs also growing daily , but we are con- 
fident that ın the present instance the danger of the 
retrograde action which appears to have been contem- 
plated having been pointed out the naval authorities will 
not allow themselves to be guided by shortsighted ad- 
visers, and will no longe: countenance any change whith 
does not enhance their, opportunities of receiving aid 


asking people what was the ideal towards which they ! fiom so all-important a branch of science as chemistry 
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NEW WORKS ON LEPIDOPTERA 


South African Butterflies a Monograph of the Ertra- 
Tropical Species By Rowland Tumen, F RS, &c, 
assisted by James Henry Bowker, FZS Vols I and 
II Royal8vo (London Trubner and Co, 1887) 


Descriptions of New Indian Leprdopterous Insects from 
the Collection of the late Mr W S Atkinson, MA 
Part III Heterocera (continued) By Fiede1ck Moore, 
FLS,&c 4to (Calcutta Published by the As atic 
Society of Bengal, 1888 ) 


ORE than twenty-one years have elapsed since Mr 
Trimen finished the publication of his “ Rhoralo- 
cera Afiicee Austialis” Dung the whole of this time he 
has kept the subject of South African butterflies steadily 
in view, and the number of additional species discovered in 
South Africa is so large that he has chosen a new title for 
his book rathei than callita second ed.tion of the old one 
Between 1866 and the present time the number of 
species of butterflies known to inhabit South Africa has 
swollen from 222 to 380, and instead of a small octavo 
volume we have now before us two out of three 1ovyal 
octavo volumes of goodly dimensions This progress in 
the study of a favourite group of insects in South Africa 
probably 1epresents a similar piogiess in the knowledge of 
the butterflies of the world, for nearly everywhere it has 
been increased by 1apid strides 
Mr Tiumen has had the advantage of living ın the 
country the butteifies of which he describes, and he has 
been ın close coriespondence with numerous enthusiastic 
helpers, foremost amongst whom 1s Colonel J H Bowker, 
whose name appears on the title page as Mi T1imen’s 
coadjutor 
The earlier chapters of the work ate devoted to general 
subjects relating to insects and leading up to the special 
subject in view In all this portion Mr Tiimen has ever- 
cised admuable judgment, giving the leading points in 
concise but clear language The classification adopzed 
is that of Mi H W Bates, which has now stood the test 
of many years’ practical woiking, hardlv any important 
alteration having been made in its ma.n features since ıt 
was published Still, much remains to be done before 
some of the great families, such as the Lycanide and 
Hespetidee, and sub-familes, such as Satyrnæ and 
Nymphaline, can be 1educed to order 
As 1s well known, the front pau of legs in the 1mzgo 
provides one of the most impoitant cl:aracters for deter- 
mining the families of butterflies Their examination 
affords a most interesting study Owing to improved 
methods of preparing these lhmbs, whereby their scaly 
clothing 1s either destroyed or rendered invisible, they 
can be conveniently arranged for microscopic examina- 
tion The full extent to which they are atrophied 1s 
thus clearly 1evealed The front legs of the males ın the 
membeis of some families have thei tarsal joints either 
more o1 less fused together or reduced to a single 
atrophied joint, but the vazation in the extent to which 
this takes place 1s great It sometimes aiso happens that 
when a number of individuals are examined, one will 
Be found in which fudimentaty spurs appear, and even 
unsymmetrically and attached to one tarsus only and not 
the other of the same msec?® In some cases 1ecently 
examined, males in the Erycinidze have been found with 
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the front legs furnished with the full complement of joints 
and with claws The like occurs in the Lycaenidae both 
in Ameca and in South Africa Such cases, however, 
are exceptional, and though they break down to some 
extent the universal application of these characters to 
the discrimination of families, discrepancies aie only to 
be expected, and the wonder ıs there aie so few of them 
Mr Trimen appeais to have studied this part of his 
subject with care, but a closereexamination than 1s usually 
made will repay the labour of atranging the preparations 
Though the variation in the relative lengths of the femur, 
tibia, and tarsus have been compaied, the coxa has 
seldom been taken into consideration Yet it, too, 
furnishes useful points for distinguishing forms, and in 
the case of the Erycinide the prolongation of this joint in 
the male front leg beyond its junction with the trochanter 
1s diagnostic of the family Mı Trımen has not made 
any use ın his classification of the varied structures pre- 
sented by the secondary sexual characteis of the terminal 
segments of the body , but there can be little doubt that, 
as improved methods of preparat.on are discovered, these 
characters will be found very useful in determining the 
relationship of species 1f not of genera 

The limits of the fauna treated of, as the title of the 
book states extend from the Tropic of Capricorn sotith- 
waids to the Cape of Good Hope This district forms a 
sub-region cf the great Afiican or Ethiopian region Its 
distinguishing chatacteiistics are mainly negative, only 
six out of the siaty-nine geneia not being found elsewhere, 
though 195 cut of 380 of the species are peculiar Whether 
the northern limit of this section of the African fauna 
really lies a ong the tropic remains to be seen, as our 
knowledge af the butterfly fauna noith of this line 1s very 
meagie of the inte1ior we know nothing, and of the 
casts not much Regarding the imteinal distribution of 
the species, .t would appear that the western and central 
poitions, as well as that in the neighbourhood of the 
Cape, are poor in species During a residence of over 
twenty-five vears, Mr Tiimen has succeeded in captur- 
ing only forty-seven species within a 1adius of twelve 
miles from Cape Town In the eastein districts the 
fauna isricher Natal produces 206 species, and in the 
neighbourhood of Delagoa Bay many additional species 
occut Each species 1s very fully desciibed in this work, 
and many useful notes are added whereby the allied forms 
may be discrminated Ther history and range aie also 
given with great precision The larvae and pupe of many 
species are desciibed, and this feature 1s a very acceptable 
addition, as most works on exotic Lepidoptera aie silent 
on the subject 

The portion of the inuoduction that will be read with 
the greatest .nterest 1s that which relates to protection, 
resemblances, mimiciy, &c (pp 32-40) A concise 
summary of the best wo1k on this subject ıs given, and 
the instances furnished by the African butterfly fauna are 
desciibed more ın detail Some years ago Mr Tumen 
biought forward some vety interesting cases of mimetic 
resemblances ın butteiflies, the most impoitant bemg 
that in which Pagzlo merope 1s mnvolved He was able 
to piove that, wherever itis found, the females of this 
species take the pattern of a Danazs, and though the 
males haidly vary over a veiy wide area, the female 
vares with the Dazazs in each district except in 
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Madagascar and ¢Abyssima, where females and males 
are alike 

The plates, on which a selection of the less known 
species are depicted, are chromoltthographs, and are 
rather uneven in quality, as ıs usually the case in 
drawings of butterflies by this process Some of the 
figures are admirable, while other s, such as the Ly ceen.de, 
aie not at all satisfactory Notwithstanding this defect, 
we can safely say that Mf Trimens “South African 
Butterflies” is the best-planned and best-executed work 
of its kind that has yet appeared It cannot fail to 
promote an accurate study of the Lepidoptera of the 
country of which it treats, and it may serve as a model 
for entomologists to follow when writing of the butter ilies 
m othe: portions of the world 

Mr F Moore’s book on new Indian Lepidoptera, the 
thud and concluding part of which 1s before us, Is a work 
of a very different character fiom Mı Trimen’s, and con- 
sists of descriptions of sew species fiom the collection of 
the late Mı W S Atkinson Mr Moore has long been 
engaged on work of this kind, and every year issues 
scores of descriptions of Lepidoptera, chiefly Heterocera, 
of India His former position as Assistant Curator to 
the Indian Museum placed hım in communication with 
a umber of correspondents, who have helped him to 
gather together probably the most important collection 
of Indian Lepidoptera in ex'stence Without such a 
collection no wors like the present could be undertaken 
We confess, however, to a fechng of despan as to the 
future of the subject treated of when we glance at 
the descriptions before us They aie descriptions of 
the barest kind, scarcely 1eheved by a few compauisons, 
and with hardly a note to break the tedious monotony of 
the frequent repetition of the same characters over and 
over again Whether future workers will be able fo , 
determine species by them without reference to the types 
1s more than we can say, but we do not env} them the | 
task of trying the experiment And here we note with 
regret that the types of these species are not to be foand 
mm ou National Collection, but ın the possession of Dı 
Staudinger, of Dresden, and some of them in Mr Mooie’s | 
own cabinets This might have been otherwise had more 
mterest been shown by our home authorities in the 
productions of our great dependency 

On the title-page of this part ıt 1s stated that members of 
the famihes Py1alidee, Crambidae, Geometride, Tortricidae, 
Tineidze aie treated of, but in the body of the work new 
species are referred to no less than twenty-three other | 
families of Heterocera In the present state of the classi- 
fication of Heteroceia such an oversight is hardly to be 
wondered at No serious attempt has been made for 
many years to place the classification of the moths on 
a sound and definite basis The old systems are to a 
gieat extent obsolete, and the more 1ecent attempts to 


have increased rather than lessened the confusion 

Mi Moore has introduced a number of new generic 
names into this work, but he seldom gives any clue 
to the relationship of the proposed new genus On 
p 283 he commences descriptions of some “ additional 
species” by introducing five new generic names for 
sections of the great genus Papiro Whether this 
genus should be divided into many or left as a large 


j 
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modify them, by then halting and spasmodic character, | 
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aggiegate of species 1s a disputed point, but we have 
no hesitation in condemning the plan heie adopted of 
thrusting these names upon us ın this piecemeal fashion 
To anyone who will give the whole subject a careful 
€xamination and work out the diagnostic characters of 
the groups of this wonderful genus we are prepared to 
give a patient and respectful hearing , but to name sec- 
tions here and there, with bef descriptions which are 
anything but diagnostic, 1s a practice to be deprecated 

Thiee coloured »lates accompany this part, on which 
eighty-seven species are depicted These are carefully 
drawn and nicely colomed, and foom a substantial 
addit.on to the book 

We note that the rst sheet of this part bears the date 
of September 5, 1887, but the title-page that of 1888 
The meaning of this ıs not obvious, as the former is 
valueless in face of the later date of the title-page and 
Wiapper 


FACTORS IN LIFE 
Factors in Life By H G Seeley, FRS 
Library Series’ (London 
Christian Knowledge, 1888 ) 
"ITHE book before us is one of the useful series of 
houschold gvide books, published by the Society 
fo. Promoting Christian Knowledge and intended to 
Instruct the people ın some of the more important laws 
of health There are so many guide books on this 
subject at the present tıme that Prof Seeley has, we 
feel sure, found it a difficulty of no slight kind to put 
before his 1eaders the material he had in hand, so as to 
feel that he was supplying anything that by its novelty 
could be considered acceptable Happily the enormous 
importance of his theme has come to his ad, and has 
enabled him to bring forth an essay which makes up 
In earnestness whatever it may, by very necessity, want 
m onginality , for health 1s hke truth—it can never be 

confirmed enough, nor have too many able expositors 
The factors ın hfe treated of by ou author are 
heal.h, food, and education Health he defines, very 
tersely, as “the condition of life in which the body 
produces more energy than ıs lost ın performing our 
woik , and thet. he proceeds to indicate the varous 
methods, habits, and practices by which it can be secured 
by the individual and by the co munity at large With 
much prudence the Professor dwel » on the obstacles that 
lie in the way of health from the expense that attends 
then application He illustrates this uncommonly well 
in regard to cleanness “ The difficulty,” he says, “ of 
securing the universal practice of the habit is chiefly a 
matter of expense “There are few pleasures moire costly 
than perfect cleanliness, since it implies labour in et ery 
detail” Here, too, he enforces what all practical sanı- 
tarians have foreseen, that such labour can never be 
satisfactory unless the woman of the house, the wife, can 
duect and take part in it, “because servants can in no 
othe: way become of the same flesh and blood as their 
employers Personal cleanliness to be of any Value 
must extend to all members of a household It w 
as important for the servants as for the mistress, for 
they are often exposed teegieater chances of infection, 
and have greater capacity for diffusing disease If the 
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cook and the kitchen are not scrupulously clean, the 
health of the household suffer with every touch given 
to food, and many an obscure derangement of health 
which baffles medical skill 1s due to this poison of dirt” 
Touching the question of national cleanliness, we are 
very glad to find Prof Seeley spotting the greatest of all 
political evils of a social kind—the evil of allowing a 
monopoly to companies for the supply of fresh water to 
the community ‘‘ The wisdom of the State,” he affirms, 
“never permitted any greater obstacle to come between 
the people and then health than the monopoly of water 
companies who make water an article of trade,” from 
which saying we only dissent in regard to one woid— 
the word wisdom, for which the truer word folly ough:, we 
think, to be substituted 

Prof Seeley takes a decisive view of the duties of the 
members of the piofession of medicine, to whom he 
would apply the drastic reformation inaugurated by that 
heathen Chinee, who makes the doctor earn his fees not 
by treating the man that 1s sick, but by keeping the man 
that 1s whole always fiee from sickness The doctor, 
according to this prescription, would keep up the health 
of the household by contract, through which plan there 
would be no necessity for sick-hospitals, sick-beds, or any 
other of the extensive and costly methods now in use 
for keeping up the cure of disease The whole art of 
medicine would be an att of prevention , and cwe, now 
the almost sole object of the highest skill ın medicine, 
would be quite subordinate to prevention But where 
then would poor medical science ke landed? Every 
man would be his own general practit‘oner, every house- 
wife would be a physician, every old woman who had 
gained most experience fiom observation of prevertive 
measures would be a consulting physician, and there 
would benothing to cure Fie on you! learned, if not 
jealous, Professor, for suggesting such a heartless disinte- 
giation of the great and noble sciences of pathology and 
therapeutics The next time we meet you we will not 
speak to you unless you publicly recant such biazen 
heresy, and repent in dust and ashes Seriously, the idea 
of such a change is not far off, and indeed has, to some 
extent, commenced amongst the more advanced members 
of the educated community It ıs an idea that will 
spread far and wide, and in half a century or so may be 
the fashion of the time 

On the topic of food our author is very explicit, and 1s 
strong in his recommendations to feeders generally that 
they should distinguish carefully between foods that are 
bond fide foods, and those which are meiely stimulants 
Tea and drinks of its class owe their popularity to their 
power of arresting waste or nervous exhaustion, and 
this constitutes their superiority over alcoholic dunks 
Neither, perhaps, ıs food in the popular sense of the 
term ‘Wine and its allies give a filip to the nervous 
system, which enables exceptional work to be done at 
the price of increased nervous exhaustion, and draw a 
Dill on the strength which must be met at a short date 
whike tea and its allies enable increased work to be done 
by making the dormant strength available, and discount, 
on favourable teims, the bills we hold on nervous energy ’ 
This ıs sound and plain teaching, told in a concise torm, 
that deserves to be retold by*2ll who have the ady antage 
of learning from the volume before us 
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We are glad to see that Prof Seeléy inclines calmly 
and judiciously to the advocacy of a more distinctive 
national leaning towards vegetable products as foods 
He sees that the ease with which animal foods can be 
ptepared for the table ıs greatly to the advantage of their 
popularity, until a bette: system of cookery 1s established 
throughout the land, in which vegetable foods shall play 
a moie distinguished part than they have ever yet played 
in this country up co the present date “The sum,” he 
tells us, “that ıs annually spent on animal food in this 
country 1s more than £114,000,000, or upwards of a ninth 
of the national income , while the sum spent on bread, 
potatoes, and vegetables combined 1s £127,000,000 By 
a reformed diet ıt ıs probable that a substantial saving of 
about £30,000,000 a year might be made ın the cost of 
nitrogenous food alone, without any serious change in 
national habits, and with advantage in every way ” 

Turning lastly to the essay on education as a factor in 
life, we fné excellent rules for cfinbining education with 
health, and both with good morals “Education begins 
earliest zn childhood, ends only in death, and survives 
death itself ın its effects on aftertime” In fact, “ Nature 
has appointed no period for education” These are some 
of the wise and prudent sayings which the author places 
before his readeis, with many others on which we have 
not space to dwell But ıt would not be just to conclude 
without directing attention to the summum bonum of 
educational efforts which, in his Jast pages, Prof Seeley 
impresses on his countrymen He deals here with the 
subject of education on its religious side The religious 
feeling ıs, he contends, partly an inherited character of 
the race, and partly thesproduct of education But, unless 
it permeates and saturates lfe so that every act and 
endeavour of existence has a basis which unites them into 
one sustained movernent onward towards higher things, he 
should not eapress what he conceives the 1eligious side of 
the education of life should be The sciences are the 
sisters of religion, in that they unfold something of the 
laws by which the universe 1s governed and by which the 
life of man is duected ' They are thus far the stepping- 
stones of faith And those who have learned that health 
is the reward of moral discipline, that mental vigour may 
be augmented by the wise or moral use of food, and that 
education is the systematic exercise of moral responsi- 
bility in any or all the affairs of life, may find that in the 
practice and the pursuit of the truths of science they are 
conscious of a religious education which 1s a light to their 
feet” The words are true The words are a true gospel 
—a gospel new and true and ever-extending, and we 
congratulate the religious Society which has had the 
courage to publish them, as heaitily as we congratulate 
the author who has aad the good sense and moral faith 
to send them forth for publication 





THE LANDSLIP AT ZUG 


Due Catasti ophe von Zug, 5 Juli, 1887 
und Burger, 1888 ) 
N account of his catastrophe, wiitten by Prof 
Borney, who visited the scene of 1u1n, has aheady 
appeared in the pages of NATURE (vol \axvi p 389) 
The present volume, compiled fiom official documents, 
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gives a fuller history.and more minute details of the 
results of the slip ¢han wete at that time accessible It 
mainly consists of an elaborate report, written by Dr A 
Heim, the well-known Professor of Geology at Zurich, 
“ Ober-ingenieur” R Moser, and Dr A Burkh-Ziegler, 
to which are appended biief accounts of the incidents of 
the catastrophe, and of that which occurred in 1435, and 
lastly, a note on the disposal of the fund raised fer the 
benefit of the sufferers Plans and sections (extracted 
from the series which was aftached to the above report) 
accompany the book, and indicate very clearly not only 
the amount of the mischief done, but also its cause, 
which, as alheady stated in these pages, is the exist- 
ence of a deep deposit of silt beneath the superficial 
gravelly soil The latter is but a very few feet thick, and 
suffices for the foundation of the less important buildings , 
the former constitutes the shelving bed of the lake to a 
depth of more than Ioo feet Borings made at various 
stations on the land, not far from the lake margin, have 
shown that this materia® remains incoherent to nearly the 
above depth, after which ıt becomes stronger Hence 
there is always a danger of the underlying silt being 
squeezed outwards into and upon the bed of the lake, and 
the plans and sections furnished with the present volume 
show precisely how the accident occurred There appear 
to have been some premonitory indications of the coming 
mishap, ın addition to the subsidence in the new pier 
wall, which had already excited alarm The inhabitants 
of certain houses, which afterwards fell, had observed 
sundry small displacements, which were especially shown 
by the jamming of doors and windows, ciacking noises 
also had once or twice been heard But the actual 
catastiophe was very sudden About 320 pm the 
end of the quay wall, which had been completed up to 
a sort of little bastion, began to crack and sink A 
quarter of an hour later came the first great slip, which 
caused the los» of seven ies Except for some minor 
slips, there was then a pause for 1ather more than three 
hours, and then at 6 50 pm the second and greater slip 
occurred A graphic account ıs given of the terror caused 
by this second catastrophe, which caused the loss of four 
more lives A thud, but comparatively unimportant, slip 
occurred at 10 15 pm 

Fiom the plan and sections ıt 15 evident that the second 
ship affected the larger area, both of the land and of the 
Jake bed Each slp forced the loose silt hotizontally 
outwards, so as to form a delta-hke deposit on the lake 
floor, thus diminishing the depth of the water sometimes 
by about 4 or 5 yards At the first slip a tuangular 
piece of grouna, measuring about 80 yards along the shore, 
and some 40 yards to its apex inland, was destroyed, and 
the “ delta” produced by this, which in outline resembles 
a rather stout peat, 1s about 250 yaids across the wider 
part, and apparently extends to about 450 yards from the 
shore By the second shp not only a much larger piece 
of the land (with a rudely oblong boundary) was removed, 
but the lake bed opposite to it, fora distance of 220 yards, 
appears to have slipped, so as to form a kind of broad 
trench, resulting in an interval of deeper water some 
50 yards wide The materal thus removed was deposited 
over the deeper part of the lake bed, covering a space 
not quite so wide as that occupied by the former “ delta,” 
but much more than double the length, for its end ıs 
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placed 1020 metres from the shore, at a depth of 
44 metres 

These elaborate maps and sections, with the results of 
investigations (by means of borings) into the nature of the 
lake bed, the level of the ground water, &c, give a high 
value to this publication, which may be commended tothe 
notice of architects and engineers, as well as to those 
interested ın the history of Switzerland 





OUR BOOK SHELF 


Tu:dans and Tails , or, Sketches wn the Unromatice East 
By Alfred J Bamford (London Sampson Low, 
1888 ) 


THE. author of this book does not claim to have anything 
very new or stiiking to tell his readeis He has seen a 
good deal of India and China, and 1s content with repro- 
ducing, ın a popular way, the impressions made upon him 
during his not very exciting sojourn mm those countries 
He has little to say about “the mild Hindu” or “the man 
of Han ’ that tends to make us think more highly of 
either Mr Bamford, like many English travellers, 1s apt 
to be impressed by the bad rather than by the good 
aspects of unfamiliar types of character, and some of 
his sweeping judgments would no doubt have been con- 
siderably modified if, in estimating the intellectual and 
moral qualities of Orientals, he had remembered more 
frequently and vividly than he has actually done, that 
thought and conduct in the East and West cannot always 
be fairly or wisely measured by the same standards The 
book, however, has the merit of being written in a liy ely 
style, and the authors judgments, whether sound or 
unsound, invariably 1esult fiom his owh observation and 
reflection Here is one of a good many suggestive 
anecdotes which brighten his pages “ Of what caste are 
you?” asked an Englishman of a native of India “Oh,” 
replied the native, “I’m a Chnistian—I take brandy 
shrab, and get drunk hke you” 


The Photographer s Note-book By Sir David Salomons, 
Bart, MA (London Marion and Co, 1888) 


BOIH amateur and professional photographers, and 
especially those who travel and take a great number 
of photogiaphs per day, will find this httle book very 
handy and useful, as ıt ıs of a very convenient size and 
contains enough space for inserting the particulars, such 
as number of stop, rapidity of shutter, remarks on the 
hght, &c , of each of fifty-one dozen plates 

Formule for enlargement and depth of focus and 1ules 
for exposure aie added, followed by a table, calculated 
by Messrs Marion, of the correct quantities to be taken 
from Io per cent solutions to make up developers for all 
the best known plates The book concludes with various 
tables such as area enlarging, enlaiging by linear di- 
mensions, and equivalent focal lengths of lenses of 
different sizes and makers 





LETTERS TO THE EDITOR, 


[The Editor does not hold himself responsible for opinions 
expressed by hrs correspondents Neither can he under- 
take to retin, or to correspond with the writers of, 
reected manuscrepls watended for this or any other part 
of NATURE No notice ıs taken of anonymous communi- 
cations | 


“Cloud Electric Potential ’ bed 


I DESIRE to draw the attention, moie particularly of yow 
electrical readers, to the following paragiaph on P 651 of tne 
eighth edition (1884) of Deschanel’s ‘* Natmal Phuosophy,” 
part ut, which appears“disuftttly at variance with the theory of 
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thunderstorms as explamed in Prof Silvanus Thompson's 
**Tlementary Lessons,” and simila: elementary treatises — 

“‘The coalescence of small diops to coin luge ones, though 
it uncreases the electiical density on the surfaces of the diops 
does not increase the total quantity of electiic ty, and her efore 
cannot duectly influence the observed polentral” 

Surely this entnely omits the fact that the capacity of a sphere 
1s equal to its radius, and thus ın the case of eight equal spheies 
coalescing into one (which is taken by Prof Thompson), not 
merely would the density be doubled, bat the potential of the 
Same quantity would be increased fox: tires 

In the well known case given by P:of Tait fo. the formation 
of a 1amdrop the potential of the same quantity might be 
increased fifty million times 

The source of the energy which ıs the cause of the increased 
potential in this case, 1s probibly the molecula: force of cohe- 
sion 1eleased during the act of cordersition and unior, the 
cohesion and the electuicity being oppcsitely placed, so that 
while the forme: 1s iunning down hill (as 1t were) the latter 1s 
obliged to iun up, the top of the hill answeting to the c itical 
moment for driuptive discharge 

In view of these facts, ıt seems to ne that if the above 
sentence is not altogethe: erroneous, it is certainly ambiguous, 
and lable to breed false notions in the m nd of the unieflecting 
and too ciedulous student E DGJGIAS ARCHIBA D 





Transparency of the Atmosphere 


Ir may be, I think, desirable *o correct an erro. which has 
ciept into all the accounts of the eatiao-dinary transparency of 
the atmosphere observed here last week It occurred on Sun- 
day, the 8th, and not on Monday, the 9th inst I can confirm 
the several details as to the objec s visible to the unassistec. eye 
But ın one tespect this effect was surpassed on August 20, 7887, 
when the double flash of the Dunkirk light, distant from this 


place about forty-five miles, was visible for several hours This 
hght could not be seen heie on the Sth inst 
Pavilion Iotel, Rolkestone, July 16 J PARNELL 


Preserving the Colour of Flowers 


IN response to the imqury of ‘ A W,” perhaps you will 
allow me to say that many yeais ago I me* with Mdlle d’Ange- 
ville, the first lady to ascend Mont Blane She possessec. the 
largest and best prescived collection of Alpme flowers I have 
ever seen, and she assumed me she never ascd anything bat 
cotton-wool in hei press, changing st of course, fiequently 
Her genuans, pediculaitas, and othe: delicate plants were per- 
fect ın colour , and having tried her plan myself, although with 
less care, and theiefoie with less success, 1 still have Alpine 
flowers which have retained their colour for twenty years 

54 Doughty Street, July 17 A W BUCKIAND 





Distribution of Animals and Plants by Ocean Currents 


IN connection with Miss Buckland’s letter on this subject it 
may be interesting to note that, dui ng a visit to Orotava, Tene- 
uffe, in April 1887 (about the tine men ined by your corre- 
spondent), I obscived and gathered a quantity of pumice-stone 
upon the seashore, the high tide mark being hterally stiewed 
with it It seemed probable that it had been deposited tiere 
some weeks œ possibly months previously, as, had thee been 
any quantity floating about in the sea, I shuald have noticec it, 
bemg engaged at the time tow netting in the neighbourhood 
and ir the adjacent Canary Islands There was no evidence of 
vegetable debris having accompanied the pumice, noi did I 
notice any pieces with barnacles attached 

Livei pool, July 13 Isaac C THOMPSON 





A Curious Resemblance 


. WHI ST walhıng by the sea on the cliffs last Sunday, I pei- 
ceived at a distance of about 1500 yards a flight of neaily foity 
duchs, travelling at a good prce 2 or 3 feet above the level of 
the Sater To me they appeaied exactly what the so called 
e wea seipent” would, eight o1 ten of the sunds flymg close 
together and foiming the head, whilst the 1est tiailed beh nd 
and formed the body and tail At intervals they d'sappeared 
This was caused, I think, by tht® buds ckanzing then course 





and flying eithe: duectly away or towaids me, the formen, I 
believe, m ny case . 

Some tire afterwards I saw two othe: flights, and these 1e- 
sembled the fist exactly, those with me also being suipiised at 
then ‘‘snal e” like appearance W J Lockyer 

Thanet, Tuly 16 


The ‘“Sky-coloured Clouds ” 


THERE was a very bught display of these clouds last night 
I could not perceive any thing of,them up to 10 pm, though the 
sky was clea, but by 10 18 they had become conspicuous, and 
were brightest, so fai as I observed, near midnight 

I have seen very httle account in any English paper of the 
vistbility of these clouds beyond Englana, nor do T know 
whether they have been seen elsewhere than in Northern 
Ewope Has there seen anything published on these points in 
English ? 

Nethe: have I seen any 1eference to the extensive observa- 
tions of Hen O Jesse at Steghitz, with his suggestions to 
obseivers He considers ıt very unpoitant that this unusually 
favourable opportunity should be utilized for learning the 
motions of cunents 2t gieat heights in the atmosphere He 
suggests tha: photogiaphs taken simyltaneously fiom two places 
at a distance of say 20 kilometies would be usefu? for ascertain- 
ing the heig1t of the clouds , but fo. this pumpose the necessity 
aises of being able to calculate very accwately the azimuths 
anc altitudes of different points in the photogiaph Their height 
can hkewise be determined, though less accmately, by observa- 
tions of the imut of sunshine upon them Heir Jesse proposes 
another way also, vız bv thiowing an intense beam of eletiic 
hgnt on the clouds, but I should doubt the practicability of 
this 

The ducc ion and rate of motion could be best made out, he 
says, by tle use of a cloud-mirio. The changes that take 
place in the orms of the clouas before they have moved fa: make 
1t difficult to ascertain then motion accuiately 

Heir Jesse futher thinks the intensity of the hght of the 
clouds in d fferent positions should be determmed, also that 
the sky should be exammed in the day-time with a polaiiscope 
and photometer ın the hope that the presence of the matter of 
the clouds, then invistble to the eye, might be 1evealed 

Sunderlanl, July 13 W. BACKHOUSE 


e 
An Unusual Rainbow 


SINGULARLY enougn I can record the appearance of a run- 
bow alter sunset similar to that described by Mr S A Hull 
(NATURE, Mach 15, vol xxaviu, p 464) I was not aware 
there wis anything unusual in it until I read Mr Andiew’s com 
munication, or would have wrilten to you about it I do not 
iemembei on what day I saw the 1ambow, but it was about the 
date of that observed by Mı Andiew I culled my wifes at- 
tention to it, and attibuted it to the billant glow of the sunset 
tints It had a secondary bow, and Mont Kogie as a dark 
background LE L LAYARD 

Buitish Corsulate, Noumea, May 15 





TIMBER, AND SOME OF ITS DISEASES? 
IX 


JF the leaves are stripped fiom a tımber-tree early in the 

summer, or during thei young conditions in the 
sping, the lz; er of wood pioduced in the current year—and 
probably even that formed neat yeai—will be poor and thin 
‘This 1s simply a fact of obse1vation, and does not depend 
on what agent deprives the tree of itsleaves Those oaks 
which suffered so greatly from the ravages of certain tiny 
caterpillars this last summer (1887)—manv of them having 
all their leaves eaten away before July—will have recorded 
the cisaster by a thin annual 1ng of wood ıt ıs true the 
more vigo1o.1s trees produced (at the expense of what 
stores of food materials 1emained ovei) a second ciop of 
Jeaves in August, and so no doubt the zone of wood will 
prove to be a thin double one, but it 1s at the expense of 
next year’s bads 
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Now there are very many foes which injure the leaves 
of our timber-trees, and I wish to show, as clearly as pos- 
sible in a shoit article, how ıt comes about that injury to 
the leaves means injury to the timber The sum total of 
the matter is that the substances which are to be sent 
down to the cambium, and converted through its agency 
into wood, are produced in the cells of the leaves conse- 
quently, from ou: point of view, when an insect or a 
fungus consumes the substance of the leaves, ıt consumes 
timber ın prospective Similarly, when the leaves are 1e- 
moved from a tree by any agent whatever, the latter is 
robbed ın advance of timber A leaf, generally speaking, 
is an extended, flattened portion of a branch, covered 
by a continuation of the epidermis of the branch, and 
containing a continuation of its other tissues—the vasculai 
bundles of the bianch being continued as the venation, 
and the cellular cortex 1eappeaiing as the green soft tissue 
of the leaf The epidermis of the leaf 1s so pierced at 
hundreds or thousands of nearly equi-distant ports, that 
gases can enter into or escape from all its tissues at these 
points are the so-called sfevtata, each stoma being a little 
apparatus which can open and close according to circum- 
stances e 

These openings lead into excavations or passages 
between the loose cells of the softer leaf-tissue, and if we 
supposed a very minute creeping o1ganism to ente: one 
of the stomata, 1t would find itself ın a labyrinth of inter- 
cellular passages supposing it able to traverse these, it 
could pass from any part of the leaf to any other between 
thé cells , or it could emerge again from the leaf at thou- 
sands of places—other stomata In traversing the whole 
of the labyimth, however, ıt would pass over many 
millions of times its own length Moreover it would 
find these intercellular passages filled ‘with a varymg 
atmosphere of diffusing gases—oxygen, nitrogen, the 
vapour of water, and ca:bon-dioxide being the chief It 
would also find the cell walls which bound the passages 
damp, with wate1 continuous with the wate: in the cells 
If we suppose om hypothetical tiavelle: threading the 
mazes of these passages at night, and able to percerve the 
changes which go on, it would find relatively little oxygen 
and telatively much catbon-diowde in the damp atnto- 
sphere in the passages , whereas in the dayhght, 1f the sun 
was shining brightly on the leaves, it would find the atmo- 
sphere rarer, and jelatively little carbon-dioxide present, 
but an abundance of oxygen These gases and vapour 
would be slowly moving im and out at the stomata by 
diffusion, the evaporation of the watery vapour especially 
being quicker on a dry, hot, sunny day 

Inside the cells between which these tortuous passages 
run, are contained structures which have much to do with 
these changes Each of the cells I am considering con- 
tains a lining of piotoplasm, in which a nucleus, and a 
number of small protoplasmic granules, coloured green, and 
called chlorophyll corpuscles, are embedded all these aie 
bathed in a watery cell-sap 

Now, putting togethei ın a general manner some of the 
chief facts which we know about this apparatus, 1t may be 
said that the quid sap inside the cells gives off water to 1e- 
place that which escapes through the damp cell-walls, and 
evapolates into the above-named passages and out through 
the stomata, or at the surface This evaporation of the 
water 1s in itself the cause of a flow of more wate: from 
beFmd, and this flow takes place fiom the vascular bundles 
forming the so-called venation of the leaf, coming duectly 
from the wood of the stem The couse of this wate, 
then, ıs from the soil through the roots, up the young 
wood and into the venation of the leaf, and thence ıt 
1s drawn into the cells we are considering But this water 
1s not pure watel ıt contains in solution smali quantities 
of salts of hme, potash, magnesia, nitric, sulphuric, and 
phosphoric acids, as well asa little common salt, and traces 
of one or two other things It 1s, in fact, of the nature of 
ordinary drmking-water, which always contains minute 
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quantities of such salts lıke drinking-water, ıt also con- 
tains gases (oxygen, nitrogen, carbon-dioxide) dissolved 
In it 

Tt follows from what has been said that the cell-sap tends 
to accumulate small increasing quantities of these salts, 
&c, as the water passes away by evaporation But we 
must 1emember that the hving contents—the protoplasm, 
nucleus, and the green chlorophyll-coipuscles—use up 
many of these salts for their life-puiposes, and other 
portions pass into the cell-walls 

It will thus be seen that the green chlorophyll-corpuscles 
are bathed by a fluid cell-sap, the dissolved gaseous and 
mineral contents of which are continually changing, even 
apart from the alterations which the hfe-processes of the 
ving contents of the cell themselves entail Wemay say 
that the chlorophyll-coi puscles find at then disposal in the 
cell-sap, with which they are moie or less in direct con- 
tact, traces of salts, oxygen, carbon-dioxide, and of course 
water, consisting of hydrogen and oxygen 

Now we have the best possible 1easons for knowing that 
some such changes as the following occu in these chloro- 
phyll-coipuscles, provided they aie exposed to sunlight 
they take up carbon-dioxide and water, and traces of 
minerals, and by means of a molecular mechanism which 
1s as yet unexplained in detail, they peiform the astonish- 
ing feat—for ıt represents an astonishing transformation 
when 1egarded chemically and physically—of tearing 
asunder, by the aid of the light, the carbon, hydrogen, and 
oxygen of the carbon-dioxde and wate, and reairanging 
these elements ın Dart so as to form a much more complex 
body—starch, or an allied compound, oxygen being at the 
same time set fiee 

It 1s of course not pait of my present task to trace these 
physiological processes ın detail, or to bting forward the 
expettmental evidence on which our knowledge of them 
is based It must suffice to state that these compounds, 
starch and allied substances, do not remain in the chloro- 
phyll-corpuscles, but become dissolved and carried away 
through ceitain channels in the vascula: bundles of the 
venation, and thence pass to wherever they are to be em- 
ployed as food The chemical form in which these sub- 
stances pass from one cell to another in solution ts chiefly 
that of grape-sugar, and it 1s a compatatively easy observa- 
tion to make that the cells so often 1eferred to contain 
such sugar in their sap 

We are only concerned at present with the fate of a 
portion—but a very laige portion—of this starch and 
sugar we can trace them down the vascular bundles of 
the venation, through the leaf-stalk, into the cortes, and 
eventually to the cambium-cells , and 1t 1s necessary to be 
quite cleat on the following points (1) the cambium-cells, 
like all other living cells which contain no chlorophyll, 
need to be suppled with such foods as suga1, starch, &c, 
or they starve and perish , (2) since these foods are pre- 
paied, as we have seen, in the leaves, and in the leaves 
only, ıt 1 obvious that the vigou and well-being of the 
cambium depend on the functional activity of the leaves 

We have aheady seen how the cambium cells give 
lise to the young wood, and thus it will be clear how 
the formation of timber 1s dependent on the functional 
activity of the leaves Moreover, it ought to be mentioned, 
by the way at least, that ıt 1s rot only the cambium 
which depends upon the leaves for its supplies—all the 
roots, young buds, floweis, and fruits, &c, as well as 
the cortex and cork-forming tissues, are competitors for 
the food supply Now it 1s clea: that if we starve the 
buds there will be fewe: leaves developed in the follow- 
ing year, and so neat year’s cambium willagain suffer, 
and so on 

I have by no means traced all the details of evgn the 
fist 1amifications of the complex netwo1k of correlations 
impled by this competition of the various organs amd 
tissues foi the food supphes from the leaves , but probably 
the following propositioneev:ll be generally clear —If the 
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leaves are stripped, the cambium suffeis starvation to a 
greater or less extent, depending on the intensity of ts 
competition with othe: tissues, &c , of course a starved 
cambium will form less wood, and, ıt may be added, the 
timber will be poorer 

Again, even if the leaves are not stripped quickly fiom the 
tree, but the effect of some external agent 1s to shorten theu 
period of activity , or to occupy space, on o1 1n them, and 
so diminish the amount of leaf-suiface exposed to the light 
and an , or to block up their stomata, the points of egress 
and ingress for gases and water , 01 to steal the contents 
of the cells—contents which should normally be passed 
on for the growth, &c , of othe: paits of tae trlee—in all or 
any of these ways injury to the trmbe may accrue from 
the action of the agent ın question Now there are 
numbers of parasitic fungi which do all these things, and 
when they obtain a hold on pure plantations or forests, 
they may do immense injury before their presence 1s 
detected by anyone not familiar with their appearance 
and life-histo.es 

The great difficulty to the piactical forester who 
attempts to deal with these “leaf diseases” ıs at least 
twofold, for not only are the leaves so numerous and so 
out of reach that he can scaicely enteitain the idea of 
domg anything dnectly to them, but (aud this 1s by no 
means so clearly apprehended as it should be) they stay 
on the tiee but a short time as a rule, and when they fall 
are a continual source of re-infection, because the spores of 
the fungi are developed on them Itas a cunous fact that 
those fung: which are known to affect the leaves of forest- 
trees nearly all belong to two highly-developed gioups— 
the Uredinez and the Ascomycetes—and the :emarkable 
biological adaptations which these parasites exhibit for 
attacking or ente1ing the leaves, passing through periods 
of darger, and so en, aie almost as various as they aie 
numerous Some of them, such as the Avyszphee oi 
mildews on beeches, oaks, buches, ashes, &c , only form 
small external patches on the leaves, and do little if any 
harm where the leaf-crown 1s large and active, others, 
such as many of the very numerous Spha@rzacee and 
their allies, which form small dark-coloured flecks and 
spots on leaves, may also be looked upon as taking only a 
slight tax from the leaves Even in these cases, however, 
when the diseases become epidemic ın cei tain wet seasons, 
considerable damage may acciue, because two chief causes 
(and many minor ones) are co-operating to favour tne 
fungus in the struggle for existence ın the first place a 
continuously wet summe: means loss of sunlight and 
diminished transpiration, &c , to the leaves, and so they 
form snaller quantities of food materials, and second.y, 
the damp ın the atmosphere and leaves favours the fung1, 
and so they destroy and occupy lage: areas of leaf 
surface, 

It should be mentioned here, by the way, that all leaves 
of all trees are apt to have fungi on them .na wet summet, 
but many of these ate only spreading their mycelia ın all 
directions over the epideimis, ın prepatat on, as it were, for 
the fall of the leaf they are saprophytes which feed on 
the dead fallen leaves, but cannot ente: into them while yet 
alive In some cases, howeve1, this preparation for the fall ıs 
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among the saprophytes which finished the destruction of 
the cells and tissues of the leaf ° 

There 1s another group of fungi, the Capnod:eæ, which 
form sooty black patches on the leaves, and which are 
very apt to inciease to a dangerous extent on leaves in 
damp shady situations these have no connection with 
the well-known black patches of RAyézsma fiom which the 
leaves of our maples are rarely fiee This last fungus ıs a 
tiue parasite, 1ts mycelium penetrates into the leaf tissues, 
and forms la.ge black patches, in and near which the cells 
of the leaf either live for the Wenefit of the fungus alone, 
or entnely succumb to its ravages after the leaf has 
fallen, the fungus forms ıts spores Nevertheless, although 
we have gone a step further in destructiveness, foresters 
deny that much harm ıs done to the trees—no doubt 
because the foliage of the maples 1s so very abundant 
Willows, pies, and firs suffer from allied forms of fungi 

But it ıs among tne group of the Uredineæ or rusts 
that we find the most extraordinary cases of paiasitism, 
and since some of these exhibit the most highly developed 
and complex adaptations known to us, I propose to select 
one of them as the type of these so-called “leaf diseases ” 
This form 1s Coleosporzuim Senecionts (Peridermium Pint), 
rendered classical by the researches of several excellent 
botanists 

It 1s uae Coleosporium Senecronis 1s not in some 
1espects the most dangerous of these fungi—or, rather, 1t 
has not hitherto beer. found to be so—but in view of the 
acknowledged fact that foresteis have not as yet been 
able to devise practical measures against the 1avages of 
these numerous 1ust-fungi, and since we ale as yet very 
ignorant oʻ the details of the biology of most of them, ıt 
seems advisable to choose for illustration a form which 
shows 1n a distinct manner the complexities of the subject, 
so that those interested may see in whit directions 
biologists may look for new results That the story of 
this fungus 1s both complicated and of great biological 
interest will se suffic:ently evident from the mere recital 
of what we know concerning it 

H MARSHALL WARD 


(To be continued ) 


MICHELL’S PROBLEM 


FOR the last two handied yeas the attention of logi- 

cians and mathematicians has been directed to the 
inverse pnc:ples of the theory of probability, in which 
we reason fiom known events to possible causes Two 
different metiods of calculation are in use, which give 
approximately the same results According to the cele- 
brated theorem of James Bernoulli, “If a sufficiently 
laige number of trials 1s made, the 1atio of the favourable 
to the unfavourable events will not differ from the ratio 
of then respective probabilities beyond a certain limit in 
excess 01 Cefect, and tne probability of keeping within 


' these limits, however small, can be made as neat certainty 
| as we please by taking a sufficiently large number of 


strikingly suggestive of adaptation towards becoming pata- | 
“When an event has happened, and may have hap- 


sites I will quote one instance on yan ilustiation of this 
On the leaves of certain tiees in Ceylon, taere was always 
to be found in the ramy season the much-bianched 
mycellum of a minute SpAær:a this formed enormous 
numbers of branches, which, on the olde: leaves, were 
found to stop short over the stomata, and to form 
eventually a four-celled spore-like body just blocking up 
eachestoma on which it rested So long as the leaf 
remained living on the tree, nothing further occurred, but 
wherever a pait of the leaf died, or when the leaf fell 
moribund on the giound, these spore-hke bodies at once 
began to send hyphz into te dying tissue, and thus 
obtained an early place in the struggle for existence 


trials” The mverse use of this theorem ıs much more 
important and much nore lable to objection and diffi- 
culties than the direct use In the words of De Morgan, 


pened in two or thiee different ways, that way which 
is most like'y to bing about the event, ıs most likely to 
have been the cause” 

The second puiinciple, due to Bayes, ıs thus given by 
De Morgan, ‘ Knowing the probability of a compound 
event, and that of one of its components, we find the 
probability of the otker by dividing the first by the 
second ” 

These principles have been accepted by the great 
majority of thinkers, and fieely used by Laplace, Poisson, 
Herschel, ard De Morgan Stanley Jevons (“Principles of 
Science”) gives a luminous account of the value of the 
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theory, and accepts Miche'l’s views “If Michell be in 
error, It ıs m the rethods of calculation, not in the general 
validity of his reasoning and conclusions ” 

On the other hand, Lerbnitz, Kant, Forbes, Boole, and 
Mill (“CLogic,” xvu, avi, axv), while allowing some 
value to the theory, doubt if ıt can be 11gorously apphed 
to obtain definite numerical results 

The interest and importance of the subject, and the 
length of time which has elapsed since any detailed dıs- 
‘cussion of ıt has been undertaken, furnish an excuse for 
the following suggestions, ¢vhich are made in the hope 
that they may elicit more valuable aiguments and 
opinions 

More than a centur} ago, Michell (Phil Tians, 1767, 
p 243) attempted to find the probability that there 1s some 
cause for thefact that the stars are not uniformly distributed 
over the heavens, but frequently form binary combina- 
tions or larger groups Michell’s results are quoted with 
approval by Laplace (“Théorie des Piob,” p 63), and by 
Herschel (“ Astronomy,’ p 607), though the latter men- 
tions that Michell’s data are too small, and immediately 
afterwards quotes Struve’s solution of the same problem, 
which seems to be inc@nsistent with Michell’s I select 
Michell’s problem for discussion, since it has been 
accepted by high authority and vigorously attacked, and 
for the sake of simplicity in the calculations shall confine 
my 1emaiks to binary combinations 

Michell’s statements ate not very cleat, and his arth- 
metical methods are cumbious, but his argument may 
be condensed as follows “ What, it ıs probable, would 
have been the least apparent distance of any two o1 more 
stars anywhere 1n the whole heavens, upon the supposition 
that they had been scattered by mere chance?” Imagine 
any star situated on the surface of a sphere (S = 477°?) of 
radius 7, and surrounded by a circle of radius a(= rsin 6, 
where ô is the angle subtended by a at the centie of the 
sphere), the area of this small circle 1s $ = ma? = w7* sin26 
The probability that another star, “scattered by mere 


chance,” should fall within this small circle 1s Š and that 
S-—s 


a 


% e 
ıt should not fall within it But there ıs the same 


chance fo) any one star as for any othe to fall within the 
circle, hence we must multiply this fraction into itself as 
many times as the whole number of stars (z) of equal 
brightness to those in question “And farther, because 
the same event ıs equally likely to happen to any one 
star as to any other, and therefore any one of the whole 
number of stars (7) might as well have been taken for the 
given star as any other, we must 1epeat the last found 


ne 
chance z times, and consequently (: = é) will 1epie- 


sent the probability that nowhere in the whole heavens 
any two stais among those in question would be within 
the given distance (a) from one anothe1, and the com- 
plement of this quantity to unity will represent the 
probability of the contrary ” 
In the case of the two stais, 8 Capricoini, Michell takes 
Jt = 230, 8 = 3' 20" Hence 
pe s _ (sin 3/ 20”) 
5 4 
which Michell takes as 1 4274603 , and 


Q 


~ 


= 1'4254519, 


(: — 114254603 J" = I — 1/804, 
or, according to Michell, the probability ıs 80/81 that no 
two stars equal in size to 8 Capricoin: shall fall so near 
to one another as they do 

Prof J D Forbes (P%:? Mag, December 1850) 
objects to the entire principle upon which Michell’s work 
is based, and has pointed out some errors in detail 
Todhunter (“ Theory of Prob ,” p 334) and Boole (“ Laws 
of Thought,” p. 365) countenance these objections , but 


before discussing them it will be well to mention other 
attempts to solve the same problem 

Struve (“Cat Nov ” p 37) has used an entirely 
different method The possible number of binary com- 


binations of z stars is aa =n » and the chance that 
2 


I 

such a pair should fall on a small cicle of area s 1s s/S, 
where S ıs the surfice of the portion of the spnere in 
which z has been counted Hence the chance that any 
pair of stars should fall within the cicle 1s (2 — 1)s/2S 

Taking S as the surface from — 15° of declination to 
the North Pole, z = 10229, and 6=4”, Struve finds 
p=0007814 

Herschel (“ Ast ,” p 607), either in erro: or by a re- 
calculation from different data, quotes Struve as finding 
that the probability 1s 1 9570 against two stars of the 
7th magnitude coming within 4” by accident 

Applying Stiuve’s formula to Michell’s data for 8 
Capricorni, we have 


y- 230 X 22 x I 


425 {603 
or 161'162, as the probability that no two such stars fall 
within the given area 

Forbes, with the aid of a mathematical fiend, offers 
the following solution —Suppose the z stars are repre- 
sented by dice, each with v(>z) sides, where v repre- 
sents the number of small circles in the spherical surface, 
or S/s Tne chance of two stars falling into one circle 1s 
the same as that two dice show the same face 


The total number of arrangements without duplication 
1s— 


A = I — 1/161 5, 





V v—I v—2 v-att, 
and the total number of falls ıs v” , hence the probability 


of a fall without duplication 1s— 
v=-n + ryv" 7 


and the chance that two or moie dice show the same 
face 1s— 


v 


1-[v,[v-2z v” 

In the case of 8 Capricorni v = 4254603, and 2 = 230 
Evaluating by Stirling’s theorem, Fo1 bes gives % = 0 00617 
= 1'160 nearly, which does not diffe: much fiom 27/2v 

A recalculation has given me = 1/162 The result 
| then agrees with that of Struve and differs from that of 

Michell 

The following suggestions are due in substance chiefly 
to Boole and Forbes, but their language has been freely 
altered, and -nisapprehension of thei meaning may 
therefore be feared 

In all such cases an hypothesis (“ the random distiibu- 
tion of stars” 1s assumed, and the probability of an 
observed consequence (“the appeaiance of a double 
star”) calculated The small mobability of this result of 

| the assumed hypothesis ıs held to implv that the prob- 
ability of the hypothesis 1s equally small, and therefore 
the probability of the contrary hy pothesis 1s very laige 
| According to Boole, “the general problem, in whatever 
form ıt mav be presented, admits only of an zadefinate 
| solut‘on,” since in eveiv solution it 1s tacitly assumed 
| that the æ grzorz probability of the hypothesis has a 
| definite value, generally o or 1, and also a definite prob- 
| ability 1s assigned to the occurrence of the event observed 
i 1f the assumed hypothesis were false 
| In Viichell’s problem ıt 1s assamed that the stars are 
| either scattered at random a1 obey a geneial law no 
| notice 1s taken of the poss'ble case that a genegal law 
| holds for stars within a certain distance fiom our system, 
beyond which an entnely different law may obtain 
Again, the subjection of each system to a separate 
intelligence is tacitly igf8red 
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The probability of an event ıs the value of the expecta- 
tion of its occurrence existing 1n the mind of the thincer 
“ We must again warn the reader that probabilities aie 
in his mind, notin the urn from which he diaws’ (De 
Morgan, “Enc Met,” 414), but in the solution of tnese 
problems this subjective value ıs converted with startling 
ease into a much more objective and concrete expression 
As Forbes puts ıt, “ The doubt eaisting whether an event 
still future, which may happen in many different ways, 
shall occur in one particular way 1s not equivalent to 
an inherent improbability of its happening, or having 
happened, ın that way ” 

We do not assume that a friend 1s speaking untuly 
when he tells us that, out of 10001 seats, the number of 
his ticket 1s 453, yet the antecedent probability 1s 1/10000 
against the truth of his statement The chances are 
gieatly against ten stars out of 230 appearing as binary 
combinations , but, according to one -1ew of the meaning 
of “random distribution,’ that arrangement 1s no more 
unhkely than any other, and we snould be no more 
surprised to hea: that one rather than another ıs the 
actual one Forbes objects that “to assume that ‘ every 
star 1s as likely to be ın one position as anothei,’ 1s not 
the expression of the idea of random or lawless distnbu- 
tion” The expression seems to me to be true, but its 
interpietation into mathematical symbols has been far 
too closely restricted both by Michell and Foibes 

“ Michell assumes that, with random distribution, the 
chance of finding a star ın a space 1s pioportional to the 
space, or that a perfectly uniform distr.but on woule be 
that alone which would afford no evidence of causation ” 

Suppose the whole suface of the sphere cut up into 
minute equilateral tangles, and a star placed at each 
collection of angulai points Each star 1s the middle 
point of a regular Rexagon, and at a aistance, a, from six 
other stars If we 1magine the sia stars to be fixed, and 
the central star shot out fiom the centre of the sphere 
so as to fall within the heaagon, that it may not fall 
within a distance, 7, of any othe: stat ıt must fall in a 
regular hexagon, the side of which ıs (4 — 7) situated 
symmetrically within the Jager hexagon The prob- 
ability of the star falling within this smalle: hexagon 1s 


expiessed by (a = which becomes less and less the 
a 


more nearly 7 equals a, that ıs, the more nearly the dıs- 
tribution 1s truly uniform When 7 = a, the expression 
becomes o, or the probability of exactly unifoim distirbu- 
tion 1s vz/, and apparently uniform distribution is due 
solely to the imperfections of our instruments Mickell, 
however, seems to assume this probability to be 1, or 
ceitainty Struve’s method ıs open to tne grave ob ec- 
tion that he assumes that the total possible numbei of 
binary combinations 1eally occur Applying his formula 
to calculate a value for # which makes the chance a 
ceitamty, we find that, if 2917 stats are scattered over 
the sphere, ıt ıs a certainty that each will be within 
3° 20’ of another! Of the three methods, that ot Foroes 
seems to be the least open to objection 

Besides these fundamental difficulties in principle, 
there ale several very doubtful points in the calculat on 
which may be worthy of a brief notice 

Michell considered the whole suiface of the sphere, 
though ın his time the eaamination of the southern hemi- 
spheie was hardly complete enough to furrish the 1equisite 
data The stars do not he on the surface of a sphere, but 
scattered through infinite space, so that two stars, the 
angular distance between which 1s apparently small, 
mayen reality be very far apait Suppose that the 
neater star lies on the surface of oui imaginary sphere, 
tle probability that the dnection of the other star 1s 
within 15° of the surface 1s only about one-fourth Hence 
the number of apparently doube stars must be reduced 
to a considerable but unknown extent 


= = ee i—mar M 
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Forbes throws considerable doubt og the correctness 
of raising a second time to the power 2 Struve’s multi- 
plication by 77s seems to prove very curious conclusions 
Mı Venn’s reasons foi dissenting fiom Michell’s solution 
will be found well worthy of perusal (“ Logic of Chance,” 
p 260) SYDNEY LUPION 





VEGETABLE RENNET 


THE idea that the protoplasm o living substance of 

both animals and plants 1s essentially simula, 1f not 
quite identical, has long been accepted by both physio- 
logists and botanists This similarity 1s most easily seen 
in the very lowest membeis of both kingdoms , ın fact, 
for a very long time doubt existed ın the case of many 
oiganisms—e ¢ Volvox—as to which kingdom they 
should properly be included ın Even now it 1s hardly 
possible to “ormulate a definition of “ plant” or “animal” 
which shall put all into the r prope: positions When we 
go highe: up the scale in both the animal and the 
vegetable world, th.s difficulty of, coutse disappears, on 
account of the differences of organization and develop- 
ment Itis not difficult even heie to trace a remarkable 
similarity af properties in the living substance, which 
leads to the conception that not only ıs protoplasm 
practically the same in animal and vegetable, but that its 
activities in the two cases—that is, the metabolic pro- 
cesses which accompany, and are In a way the expression 
of, its life—aie fundamentally the same In both king- 
doms we have as the sign of its life the continual building 
up of the living substance at the expense of the materals 
brought to 1: as food, and the constant break ng down of 
its substance with the consequent appearance ot different 
organic bodies, which are stiictly comparable in the two 
cases The vegetable protoplasm produces starch, the 
animal glycogen—both carbohydiate bodies of simular 
composition and behaviour In both organisms we meet 
with sugars of precisely similar character The proteid 
bodies long known to exist in animals, and classed into 
alfumins, globulins, albumoses, peptones, &c , have been 
found to be represented in vegetables by members of the 
same gioups, differing but ın mmo: points fiom them- 
selves We have fats of complex nature in the animal 
1epresented by oils of equat complexity in the vegetable, 
their fundamental composition being identical , even the 
curious body lecithin, so long known as a constituent of 
nerous tissue in the animal, having been precured from 
the simple yeast plant 

Furthe:, tae changes which give rise to these bodies, or 
which bring about variovs transformations of them, have 
been in vev many cases demonstrated to be due to 
similai agencies at work ın both the animal and vegetable 
organism in many cases, no doubt, they are produced 
by the actual sphtting up of the protoplasm itself, but 
apart from tais we have the.: formation in laige quanti- 
ties by the agency of bodies which are known as unor- 
ganized ferments, and which are secreted by the proto- 
plasm for tLe purpose of such formation Perhaps» no 
line of 1esearch ın vegetable physiology in 1ecent years 
has been so pioductive of good results as the investiga- 
tions that have been made into the occurence of such 
bodies, and the comparison of them with those that are 
met with in the animal oiganism Duastase in vegetables, 
and the ferments of saliva and of pancreatic juice in 
animals, possess the same power of converting starch into 
sugat lhe peptic and tryptic ferments of the stomach 
and panciezs 1espectively have been shown to have 
repiesentatives in the vegetable kingdom, and these not 
only in such cases as the carnivoious plants, but to be 
actually made use of ın such truly vegetable metabolism 
as the processes involved in the ge1mination of the seed 
The conversion of albumins and other indiffusible pro- 
teids into a fuithe: stage than that of diffusible peptone— 
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that of leucin ın the animal, and asparagin ın the 
vegetable—has been shown to be the work of such a 
ferment in the two cases These ferments, too, are inter- 
changeable to a ceitam extent, for those of the alimentary 
canal are capable of digesting the proteids of vegetable 
bodies, while those of the latter can similarly split up the 
animal albumins, fibrin, and other forms of proteid 

The essential similaiity of the metabolism 1s also indi- 
cated by the appearance in the two cases of complex 
bodies of somewhat similai constitution which aie quite 
comparable with each other In the vegetable kingdom 
these bodies are known as’alkaloids , in the animal they 
have for the past ten years or more been known as 
ptomaines They are among the products of the destruc- 
tive decomposition of pioteids Thus cadaverin, a body 
found in putiefying animal matter, 1s apparently to be 
looked upon as belonging to the same group cf bodies as 
muscaren, the poisonous principle found ın several species 
of mushroom 

Peihaps the latest development of the same idea has 
been the discovery of ferments in the vegetable hingdom 
which are comparable in their action with the 1ennet 
which 1s obtainable from the stomach of many young 
animals, particularly the calf In an eatract of such a 
stomach taken while secretion of gastiic juice 1s pio- 
ceeding, or in the gastric juice itself, is a principle which 
has the power of cuidling milk—a property taken ad- 
vantage of by the farmer in the process of manufactunng 
cheese The casez, which 1s the proteid concerned in 
cheese-making, 1s, under appropriate conditions, converted 
by this body into an insoluble form, which, for want of a 
bette: name, may be called biiefiy cheese The convei- 
sion 1s not to be confused with the loose curdling which 
takes place when milk becomes sour fiom putrefactive 
changes o1 from the addition of an acid, for it ıs a true 
coagulation, resembling the clotting of blood Now, 
recent investigations show us that ın many plants a 
simila1 ferment exists, which possesses an identical 
power, producing, when added to milk, a clot which 1s quite 
indistinguishable fiom that which 1s formed unde: the 
action of'animal rennet The list of such plants 1s con- 
tinually increasing, but they do not appear to be grouped 
at all on the lines of the recognized natural orders 
Ranunculacew, Solanaceze, Cucuibitacezee, Composite, 
Galaceæ, and others, furnish us with conspicuous 
examples 

At a meeting of the Society of Natural Science of 
Stockholm, held about four years ago, the Secretary 
brought before the notice of the meeting the fact that 
the common butteiwort (Pzmguecula vulgaris) possessed 
the very curious property of causing a clotting of milk 
when the vessels in which the milk was contained had 
been first iubbed over with the plant No explanation 
was offered of the phenomenon, but a suggestion was 
made that the power might be due to the presence of 
micro-organisms Judging fiom analogy with other 
plants since discovered to possess the same propeity, ıt 
1s fa more likely to be due to a specific unorganized 
ferment The occurrence of this in Pinguicula 1s very 
significant, as bearing on the similarity of the metabolism 
ın animals and vegetables, for Pinguicula ıs one of the 
carnivorous plants, digesting, by the aid of its secretions, 
flies which it captures in its leaves We have so asso- 
ciated in the same plant a proteolytic and a rennet fer- 
ment, a condition which at once recalls the gastric juice 
of animals, in which both these bodies are present 

One of the most interesting of the plants which con- 
tain this ferment, or vegetable rennet, ıs the so-called 
“ Naras” of the West Coast of Africa (Acanthosicyos 
horrida), a species of,Cucuibitaceze The plant was 
described in detail by Welwitsch, ın 1869, when its 
peculiai physiological property was unknown A more 
detailed description, given by Marloth, has 1ecently 
appeared, which deals, among other points, with this 


power The plant ıs to be met with in dıy, sandy, and 
desert places in Namaqua Land, Whale Bay, and the 
Mozambique district It ıs very singular in its habit 
and appearance, consisting of long, spiny, weak looking 
branches running almost on the surface of the sand, and 
being at intervals buried therein and again emerging. 
The stem is very short, so that the plant looks lke a 
system of cieeping spiny branches, some of which mea- 
sure 20 feet or more ın length The1oot systemis similarly 
developed, long cieeping roots penetrating, in some 
cases, for a distance of 100 feet through the sand The 
Jong spiny bianches seem destitute of leaves, for these 
are quickly deciduous and sometimes aboitive, and while 
they remain upon the shoots they are closely adpressed to 
the.n, and are stiffana horny in texture At the base of 
each leaf are two song spines, which peisist after the 
leaf has fallen The flowers are borne ın the axils of the 
leaves, between the spines The male and female flowers 
are found on separate plants , the former are sessile, the 
latter shortly stalked The ripe fruit is of considerable 
size, much lke an orange in appearance It has a very 
powerful and pleasant aroma, and its pulp is very juicy 
and agieeable to the taste In the unuipe condition it 1s 
bitter and uneatable According to Marloth, the natives 
eat ıt to a very great excess, both fiesh and in the form 
of “ Naras cake,” a preparation of ıt made by drying the 
e\pressed pulp and juice inthe sun The power to ap- 
preciate its excellence seems to be confined to the natives 
of the part, for strangers partaking of it for the first tıme 
are said to pass through stiange and painful experiences 
afte: then banquet 

Its power of causing the clotting of milk 1s well known 
among the natives of the part, who use it freely for 
that purpose The ferment ıs contained in considei- 
able quantity in the juice, the pulp, and the rind 
of the fruit It ıs absent fiom the branches, from 
the seeds, and from all paits of the unupe frut Itis 
soluble, according to Marloth, ın alcohol of 60 per 
cent strength, an eatract of the pulp made with that 
fluid retaining the power to coagulate the milk It is 
not identical with the principle which gives the fiag- 
rance to the 11pe fruit, nor to that which gives the bitter 
taste to it when still voung The ferment is destroyed 
by boiling, but will remain for an almost indefinite time 
in the dried rind Marloth, m his experiments, found 
that an extract of pulp died to a friable condition in the 
sun was quite active In causing coagulation The writer 
had the opportunity recently of examining some dried 
rind and some old seeds! An extract of these materials, 
made with 5 percent solution of common salt, showed 
the ferment in abundance in the rind, but absent from 
both the testa and the inte1101 of the seeds 

Another plant, occuring nearer home, has the same 
property This 1s the common yellow Gahum (G 
verum) In his “Popular Names of British Plants,” 
Prior speaks of its peculiarity as being known in the 
si\teenth century, when Matthiolh wrote of it, “Gahum 
inde nomen sortitum est suum quod lac coagulet” 
In the West of England, paiticularly Somersetshire 
and Herefordshire, it 1s still the custom of dairymen to 
put this plant into the milk they have devoted to cheese 
production, to “set” it The plant has a long straggling 
stem, beating at shot intervals whorls of small leaves, in 
the axils of which ate numerous panicles of yellow 
flowers ‘Lhe practice 1s to put the whole plant, or as 
much of it as 1s above ground, into the milk, but the 
active pumnciple seems to be located ın the flowers The 
white Galum (G Apazze) is said to be devoid of the 
propeity 

The common traveller’s joy (Clematis Vitalba) 1s 
another instance of the occurience of this fermen@ It is 
peculiar in one respect, the propeity appeaiing to „be 

1 Ths material was kindly furnished by Mr W Thiselton Dyer, F R S 
Director of the Royal Gardens, Kew 
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situated in the tissue of the stem, probably the soft bast 
In most other cases ıt seems to be attached somehow to 
the 1epioductive parts of the plant The quantity that 
can be extracted fiom Clematis 1s, however, much less 
than from the other plants spoken of 

The ferment has also been found in the petals of the 
artichoke (Cynara Scolymus) 

An account of the occurrence of this vegetable rennet 
would not be complete without its including the 1e- 
seaiches of Dr Sheridan Lea on Withania coagutans 
(Proceedings of the Royal Society, 1883) These have, 
besides their scientific value, a direct bearing upon 
the commercial aspect of the question Many of the 
natives of India refuse to have anything to do with cheese 
prepared by means of animal rennet, and there 1s conse- 
quently there a large field for the employment of the 
plant Some yeais ago Surgeon-Major Aitchison sent 
home an account of the peculiar property of the Withania 
The shrub grows fieely in Afghanistan and Northern 
India, and the natives there have for a long time em- 
ployed an aqueous extract of the capsules to curdle their 
milk Some dried material sent from thence to Kew was 
used by Dr Lea ın his investigations Withania 1s a 
genus of the order Solanacez, and has a capsular fruit, 
containing a laige number of small seeds In the dred 
material these seeds were enveloped in a coating of a 
peculiar resinous matter, which was probably the dried 
juice of the capsules in which they had ripened The 
ferment was found to exist to a very slight amount ın the 
stalks of the fruits, and to be extremely abundant in the 
seeds Fiom the ground seeds it could be extracted 
easily by maceration with solution of common salt and by 
treatment with glycerine So extracted, ıt was found to 
be destroyed on boiling, but to be able to withstand 
moderately prolonged exposure to alcohol Its activity 
in a fairly strong extract was quite equal to that of most 
commeicial samples of 1ennet prepared from the stomach 
It could, moreover, be kept with as great security as the 
latter by the aid of common salt and a httle alcohol 
Its commercial value ıs somewhat interfered with by 
the presence in the seeds, and ın their extracts, of a 
peculiar yellowish-brown colouring-matter, which canrot 
be separated without destroying the rennet 

Since the publication of Dr Lea’s researches the writer 
has met with the ferment in the unripe seeds of Datura 
Stramonwum, a plant belonging to the same order, 
Solanaceze In this plant, though present in the unripe 
seeds, it appears to be absent from them when ripe Its 
exact distribution 1s, however, not yet determined 

The occurrence of this pioperty ın so many plants, and 
these not at all closely connected in other ways, leads to 
the consideration of what must be its physiological signi- 
ficance. It 1s perhaps not difficult to see why rennet 
should occur in the stomachs of young animals whose 
food consists chiefly of milk, but its importance in the 
vegetable kingdom must be independent of such a 
function Further researches, still in progress, may per- 
haps throw some light upon this point I+ ıs sigmificant 
so far to notice that its occurrence 1s mainly in those 
parts which are especially connected with the 1epioduc- 
tion of the plant, a fact which seems to point to a pos- 
sible function ın connection with the storage of proteid 
food materials for the nutrition of the embryo dung 
germination J R GRIEN 





THE METEORIC SEASON 


E have now arrived at a period of the year which is 

full of interest to meteoric observers The number 

of mete®™s visible has greatly increased, as compared wizh 
pregeding months, and apart from this, observations may 
be pursued without the discomfort and inconvenience so 
often experienced on the cold starlight nights of autumn 


and winter The impending teturn of two rich showers 
is an additional incentive to those pho may con- 
template giving a httle time to this interesting bianch’ 
of astlonomy i 

From observations at Bristol on the nights of July 8, 
11, and 72 last, ıt appears certam that the Persezds (which 
attain a maximum on August 10, when the radiant ıs at 
45° + 57°) had already commenced On July 8 twenty- 
five meteors were counted between 1th and 13h 30m, 
and these included six paths which denoted a well-defined 
radiant at tke point 3° + 49°, a little south of Cassiopeia’s 
Char The visible traits of the’ individual meteors traced 
from this radiant were identical with those exhibited by 
the Persezds which aie displayed in August, and the fact 
that this radiant seen on July 81s far west of the 1adiant 
usually remarked on August 10, does not negative the 
presumed identity of the two showers The Persed 
radiant which endures a considerable time, changes its 
position amongst the stars from night to night, and the 
extent and direction of this displacement will be seen by 
a reference :o NATURE vol \\xv1 p 407, where I have 
described a number of observations secured at this 
station in July and August of last year 

When the moon leaves the evening sky towards the 
close of the present month, obseivers should watch 
fo: the reappearance of the Aguarzds which ate usually 
seen ın marked abundance about July 27, 28, and 29 
The radiant 's near 6 Aquain, and the meteors are rather 
slow, usually ascending from low in the south-east, and 
the brighter ones throw off trains of sparks Earby 
Persecds are also numerous at the end of July, and the 
radiant 1s tnen closely south of the well-known star 
cluster x Perse1 Observers should register the paths of 
the meteors and determine the precise place of the 
radiant on each night of observation 


Bristol, Ju'y 13 W F DENNING’ 


NOTES 


THE proposal that a Professorship for the exposition of the 
Dar®ınıan theory should be established ın connection with the 
Sorbonne has received the sanction of the Sorbonne authorities. 
Three membass of the Committee by which the matter was 
decided were opposed to the scheme, but they did not vote 
agaist ıt Tkey simply refiained fiom voting The Sorbonne 
has asked that the name of the proposed char shall be changed 
One or other o` the three words, ‘‘ evolution,” ‘‘ morphology,” 
“ phylogeny,” ıs to be substituted for ‘‘ philosophy ” 


THE Birmingham meeting of the Photogiaphic Convention of 
the United K ngdom will be held fiom the 23rd to the 28th of 
July A programme of excursions and local airangements has 
been issued The Convention will be opened on the evening of 
the 23rd inst , by the Mayo. of Bumingham, at a conver saztone 
to be held ın the Masonic Hall in connection with an exhibition 
of photographs and photo apparatus 


On Thuisdar, the 12th inst , the anniversary meeting of the 
Sanitary Institution of Gieat Britain was held in the theatie of 
the Royal Institution ‘The Chairman, Mr Edwin Chadwick, 
in opening the proceedirgs, claimed ciedit for the Sanitary 
Institution of Great Britain and hhe institutions for a large pro 
portion of the reduced death-iate of the metropolis, which was 
now I4 in 1c00 London ın that respect compared very 
favourably with"other places, the death rate in Pans being 27, 
Vienna 30, and St Petersburg 40. The medals and certificates 
awarded to the exhibitors at the Sanitary Exhibition held at 
Bolton in 1887 having been distributed by Mr Chadwick, Dr. 
B W Richardson delivered an address on ‘‘ The Storage of 
Life as a Sanitary Study ” He began by referring to instances 
of long lıfe in lower animals and in man These, he said, by 
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some peculiar process as yet but little investigated, held life as a 
long possession, gnd to this faculty he applied the term “ rhe 
Storage of Life” The problem which the lecturer placed before 
the society was stated as follows —Certain proofs of the power 
of the human body to lay or store up life to a prolonged period 
are admitted What ate the conditions which favour such 
storage, and how can we piomote the conditions which lead to 
t? He stated the conditions in the following order, here- 
ditary qualification, the vuitue of contimence, maintenance of 
balance of bodily functions, perfect temperance, and purity fiom 
implanted o1 acquired diseases In estimating the value of 
temperament as connected with life storage, he maintamed that 
the bilious and sanguine temperaments are best for long life, the 
nervous and lymphatic the worst In dealing with what he 
called all-round temperance, he showed that whatever 
quickened the action of the heart beyond its natural speed and 
force was a stimulant, and ın proportion to the unnatuial tax m- 
flicted by stimulation there was a 1eduction ın the storage of lıfe 

Dr Richardson spoke also of the prevention of the damaging 
diseases, where the art of the sanitarian comes into most effective 
play <A vote of thanks was accoided to the lecturer 


THE annual meeting of the Liverpool Astionomical Society 
was held at Liverpool on the gth inst , when the repoit of the 
Council for the past year was read It appeais that since the 
last annual meeting more than 200 new membeis have been 
elected, and that the work carried on by the Society has increased 
13 a commensurate degree The balance sheet shows a small 
sum in the hands of the treasurer, so that the financial condition 
1s satisfactory, though there has been a large outlay for pimting 
the Jomnal Mr | G E Elger succeeds Mi Denning as 
President, and Mr Rowlands 1s appointed Secretary ın the place 
of Mr W H Davies, who has resigned In commenting upon 
the withdrawal of Mr Davies, the Council refer to the earnest- 
ness, zeal, and ability displayed by him m peiforming the 
arduous duties of his office duing a long period, and attribute 
the rapid development of the Society to his untiring efforts 
on its behalf 


THE thirty-fifth General Meeting of the German Geological 
Society will be held at Halle from August 13 to 15 


WE regret to announce the death of M Jean-Charles 
Houzeau de Lehaie, Honorary Director of the Royal Observa- 
tory of Brussels, member of the Belgian Royal Academy of 
Sciences He died at Schaerbeck on the 12th ist M 
Houzeau was 1n his sixty-eighth year 


THE death 1s announced of Dr Johann Odstreil, an emment 
mathematician and physicist of Vienna 
+ 


A LOWER THAMES VALLEY BRANCH of the Selborne Society 
has been formed Its operations will extend on both sides of 
the 1ıver from Hampton to Putney inclusive The inaugmal 
meeting was held on Monday ın the coffee 100m of the Sta: and 
Garte: Hotel, Richmond, the Duke of Cambiidge ın the chair 
The objects of the Selborne Society are to secme the preserva- 
tion from unnecessary destiuction of such wild birds, animals, 
and plants as aie harmless, beautiful, o1 rae, to discourage the 
wearing and use for ornaments of buds and their plumages, 
except when the birds aie killed for food or 1eared for plumage , 
to protect places and objects of inteiest or natural beauty fiom 
ill treatment or destruction , and to piomote the study of natmal 
history It 1s proposed that the new branch of the Society shall 
devote a pait of its funds to the purchase of works on natuial 
history for the free libraries of Richmond, particulaily such as 
throw hght upon the natmal history of the “I hames Valley, and 
encourage a love of natme in the young 


Tue first Annual Repoit of the National Association for the 
Promotion of Technical Education has now been issued It 


a ni I 


contains a full account of the objects and work of the Association. 
Its main work up to the present may, according to the Report, 
be 1oughly divided as follows —(1) the publication of leaflets, 
pamphlets, addresses, and othe: papers, and the cnculation of 
this literature throughout the country , (2) the holding of public 
meetings and conferences, and the delivery of lectmes and ad- 
dresses on subjects connected with the work of the Association , (3) 
Parliamentary work , (4) formation of an agricultural section , (5) 
commeicial education , (6) the oiganization of branches and 
local committees to co-operate with the Central Association 
Besides the work falling under these heads, the Association has 
been the means of supplying much information to inquirers on 
varous subjects connected with technical education, and has 
promoted the movement in othe: ways The committee are 
strongly of opinion that there ıs a wide field for the future opera- 
tions of the Association They urge that branches should be 
started ın all laige towns which are now without them, and that 
every opportunity should be taken by conferences, and in various 
other ways, to spread sound information on the question of 
technical education, on which, as the Report truly says, ın spite 
of the great increase 1n public interest, much lamentable ignorance 
still 1emains 


THE Indian Government has adopted an important resolution 
on the subject of State education It recommends that wherever 
possible Government schools should be substituted for private 
ones, and that the education staff should be strengthened by the 
engagement of specialists in Gieat Britain The resolution deals 
largely with the question of technical education, and wges that 
as a begmming an industrial survey should be made of each 
province 


HavineG been charged with the supervision of a new and 
complete edition of the ‘‘ Woks of Galileo,” to be shortly 
undertaken at the expense of the Government and under the 
patronage of the King of Italy, Prof Antonio Favaro, of the 
Royal University, Padua, eainestly begs all lrbiarians, curators 
or trustees of museams, collectors of old manuscripts and auto- 
graphs, and all those engaged ın 1esearches touching the history 
of science, to give him any information in their power respecting 
any Galilean documents, which may assist him in carrying out 
this difficult undertaking 


AT the meeting of the Scientific Committee of the Royal 
Horticultmal Society on July 10, the plague of caterpillars, &c , 
was one of the subjects discussed Mr O’Brien alluded to the 
abundance of eaiwigs (Forficula) this season Mr Wilson diew 
attention to the local distribution of the cateipillas In one 
garden ın his neighbourhood none of the pests were found, while 
in others theie was scarcely a leaf left on the trees At Wisley 
Mi Wilson had found that exposure to east wmd was associated 
with the presence of the insects Thus the trees im one line of 
plums, fully exposed, were stiipped of their foliage, while m 
another line of the same vauiety close by, on the same description 
of soil, but where the trees were sheltered by a furze fence, not 
a leaf was injured 


THE Kew Bulletin for July opens with a paper containing 
much information on Bhabur giass, which closely approaches 
esparto in habit and im the possession of the technical qualities 
necessary fo. paper manufacture In another pape: theie 1s an 
interesting extiact fiom a letter by Mr William Fawcett, giving 
his first impression of zhe vegetable resources of the Cayman 
Islands, which are situated in the Canbbean Sea, about 200 
miles to the west of Jamaica In association with the Governor 
of Jamaica Mr Fawcett lately vistted these lonely aftd lttle- 
known islands for the purpose of investigatmg a disease wyich 
has existed for sore time among the cocoa-nut palms at Grand 
Cayman Valonia in Cygaus and prickly pear in South Africa 
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form the subjects of two other sections , avd the number closes 
with an account of the true star.anise of China, prepared by Su 
J D Hooker for the current issue of the Botanical Magazine 


THE Annual Report of the Royal Botanic Gardens, Tiinidad, 
for 1887, by Mi J H Hart, Superintendent, has been issued 
In an interesting historical sketch Mr Hart notes that the 
Trinidad garden has been ın existence seventy years, and ıs the 
oldest botanical gaiden which has been cort nuously maintamed 
im worxing orde: within the circuit of the Buitish West Indies 
Mr Hart was appointed Supeiintendent in 1886, and assumed 
chage in March, 1887, after eleven yeas’ service in Jama.ca 
One of his first objects was to make provision for the pioper 
airangement and storage of herbarium specimens, and he ıs able 
to report, thanks chiefly to the mtevest in the matter taken by 
the Governor (Sir W Rolunson), that the nerbaiium is allerdy 
established on a sound basis He hopes that when the materal 
is all arranged it will be among the first of West Indian 
herbariums, ıf not the very first ‘To show the value of 
such work,” says Mi Hat, “and especially tne value attached 
to the Trinidad flora, I may state that I have already received 
four appheations for sets of the Trimicad plants , as these will 
bung exchanges from a lke number of countries possessing a 
flora of gieat value to us for the comparison and identification of 
our own, these offers will be taken up as early as possible Prof 
W Thiselton Dye:, Director of Kew, ina lette recently 1ecerved, 
says ‘In Trinidad itself there must be an enormous amount of 
work sill to be done’ Trinidad stands unique among the o het 
islands by the possession of a flora which ccmbines the West 
Indian with the South American, and has besides many plants 
which are only known to occur within its own boundaries, 02, 1n 
othe: words, are pecular to the island itself 


ACCORDING to intelltgence received at New York on July 14, 
Honduras had been visited by severe storms and earthquake 
snochs, which had causec great damage to property, but no loss 
of life 


THE fourth yeaily 1eport of the Beilin bianch of the German 
Meteorological Society fo. the yew 1887 shows that the number 
of members has incieased fiom thnty-seven .n January, 1834, 
the time of its foundation, to 117 The Piesident for the year 
1888 1s Dr Vettn ‘The proceedings of the monthly meetings 
have been repoited in our Notices of Societies, &c The present 
repoit contains an account of the special 1ainfall investigations 
at twenty stations in and near Berlin, and compaiisons of she 
different rain gauges employed 


THE British Consul at Bussoiah on the Persian Gulf in his 
last 1eport states that a remarkable improvement has taken place 
1n the climate of the country round Bussorah with the substi 
tution of date and wheat cultivation for that of uce The 
malarious fever, to which Bussorah gave its name, 1s now 
comparatively rare, and sallow complexions and woin looks, 
which some years ago weie universas, are now no longe: seen 
The noith-west wind, which prevails in the hot weathei, instead 
of being moist and clammy, as it u ed to be, is dry and hot 
The month of Septembe:, when the maisi which ıs formed 
yeaily by the oveiflow of the Euphrates 1s dry.ng up, 1s still the 
least healthy season December and January are cold, July 
and August intensely hot The rest of the year is very much 
like the spring and summer of Southern Europe 


THE administration report of the Meteoro'ogx al Reporter Zor 
the North West Provinces and Ouah for the yea: 1887-88, states 
that there are now nineteen first-class observatories and 275 
rainfall Stations reporting regularly to the cei tial office Records 
of eunfall and temperature are kept at nume.ous dispensaries all 
over the Jeypoie te1uitory At the majority of the stations the 
old float gauge ıs still used, but gauges of this kind aie giaduaily 








! avoided 


being replaced by Symons’s 5-inch gauge, with improved 1esults , 
Mr Hill nas under discussion a valuable sgiies of tempera- 
ture and l unndity obseivations mace at various heights above 
the giound Amongst the interesting results published we may 
specially menuon the sunshine observations at Allahabad No 
less than 89 pei cent of the possible amount was recorded in 
Novembei, 1887, the lowest peicentage was 34 5 in August, 
and the mean for the year was 67 9 pei cent 


THE composition of persulphide of hydiogen has at last been 
satisfictouly determined by Dr Rebs of Jena The history of 
this substance has been a most 1emaikable one, it has by tuns 
been awaideé almost every conceivable formula fiom H,S, to 
HS), The results of Dr Rebs’ 1esearches, however, go to 
show that it possesses the formula H.S, first assigned to it many 
yeais ago by Beithollet, and that it 1s a true pentasulphide of 
hydiogen It was piepaied pwe by the following method 
A solution of soda im alcohol was saturated with sulphmetted 
hydrogen gas, and an equal bulk of alcoholic soda afterwards 
added to the sodium sulphydrate thus formed After agitation 
the fluid solidified to a white crystalline mass of sodium sul- 
phide, to which flowers of sulphur weigadded in the propoition 
necessary to fm the 1equred polysulphide of soda The dı- 
and tri-sulphides prepared ın this manne: crystallized out, but the 
tetia- and penta-sulphides remained in solution They weie 
then fieed fiom alcohol m a current of hydiogen, and the 
1esidve dissolved in wate: out of which all the air had been 
expe‘led In order to obtain persulphide of hydrogen, the 
solutions were poured into cylinders contaiming concentrated 
hydiochlouic acid kept cool by ice Sulphuretted hydiogen gas 
was immediately evolved, and an emulsion formed, which on 
standing became clear, and small oily diops of persulphide of 
hydiogen settled out and united to form an ol After decanta- 
tion of the supeinatant liquoi and washing with ice-cold water, 
the oil was eventually dried and analysed The analyses show 
mo t conclusively that all the four polysulphides of soda, when 
then aqueous solutions aie poured into bydiochloue acid, yield 

one and the same polysulphide of hydiogen, vız the penta- 
sulphide H,Ss; ‘lo complete the pioof the four polysulphides of 
potassium were similarly treated, with like result, more inter- 
esting still, Dr Rebs shows that the sulphides of barium behave 
in a precisely analogous manner, forming nothing but H,Ss 
When the pentasulphides aie employed theie 1s a simple ex- 
change of metal fo. hydiogen, but with the Jower persulphides a 
decompositien of the corresponding sulphide of hydiogen fist 
formed occus into pentasulphide and sulphmetted hydrogen 
Pentasulphide of hydrogen ıs a bright yellow, mobile, trans- 
paren* ol, possessing an odour peculiai to itself When diy it 
may be preseived ın a closed tube without decomposition, but in 
contact with water it breaks up iapidly, with evolution of sul- 
phwetted hydrogen ^nd s paration of sulphur 


THE tobacce-plants in the Russian Government of Bessarabia 
have of late yems suffered gieatly from disease, which has almost 
thieatened rum to the industiy of tobacco giowmg Prof 
Lindemann, hving been asked as a specialist to study the 
subject, has found thiee kinds of disease, the most important of 
which by far 1s a kind of consumption to which the plant 1s 
subject, caused chiefly by laryæ of the beetle Opat um nter- 
medium, Fisch This giub attachs the underground part of the 
stem and the leaves The female lays he eggs from the middle 
of Apil to thas of May, and in loose ground not yet covered by 
the plants The laiva les two and a half months, and the 
pupa stage 1s fouiteen days The insect does not breed till 
the following spring The larva feeds at first mostly on wild 
plants," 4i 2ple~and Convoleulus, but never on Leguminose Tt 
attachs Giamimez (maize wheat, &c ), but only the embryo 
of the giain, and when geim nat on has begun tae guun 1s 
Though the time of possible attack ıs thus short, 
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maize culture in Bessarabia has suffered much ım this way 
To protect the tobacco, Piof Lindemann 1ecommends sowing 
the fields ın the end of Maich with mustard o1 1ape, so that the 
insect at the time of egg-laying may be hindered by a thick cover 
of vegetation Another insect (Pedinus femoralis, F ) acts just 
like Opatium, but does more hum to maize than to tobacco 
Prof Lindemann fuithe: descitbes two minor diseases affecting 
the leaves, and making the tobacco unsalable One (¢/7 zfs) 18 
also caused by an insect , the other (sosaze disease) seems to be 
due to some condition of the*ground 





Tur Indian Museum has begun to issue what promises to be 
a most useful series of ‘* Notes on Economic Entomology ” Two 
numbeis, by Mr E C Cotes, fist assistant to the Superintendent 
of the Indian Museum, have been published—the fist presenting 
a preliminary account of the wheat and 11ce weevil ın India , the 
second dealing with the expeiimental inti oduction of insecticides 
to India, and including a short description of modern insecti- 
cides and methods of applying them 


THE new numbe: of the ‘Inteinationales Aichiv fin Ethno- 
giaphie” (Band I, H@&ft III ) contains, besides various collec 
tions of short notes, the conclusion of Hen J Buttihofer’s 
excellent pape: on the natives of Lıbena, and an account, by 
Herr A Woldt, of objects of interest biought by Captain 
Jacobsen fiom ceitain distiicts of the Amoo: 1m 1884-85, and 
now preserved among the tieasues of the Beilin Ethno- 
giaphical Museum These objects me valuable on account of 
the light they throw on customs connected with Shamanism 


AN instructive paper on the osteology of Porzana Carolina 
(the Cmolna Rail), by Di R W Schufeldt, has heen re- 
published from the Journal of Comparative Medicine and 
Surgery As defined by the Ameitcan Ornithologists’ Union, 
the order Paludicole, contaming the Ciaes, Rails, &c, 1s 
pumarily divided ito two sub orders, the (1) Grues o1 the true 
Cranes, and (2) the Ralli, contaming the Rails, Coots, and 
Gallinules, &c The family alde occu ın this latter group, 
wherein the genus Zor sana 1s well represented by the subject of 
Dr Schufeldt’s memoir—the common Sora o1 Carolina Ral A 
complete account of the ostevlogy of this ralline form has never 
been published, yet 1ts skeleton contains many points of interest, 
to say nothing of importance when it ıs compared with other 
types When his material better admits of it, Dr Schufeldt pio- 
poses to thoroughly compare the anatomy of the several forms of 
Ameuican Cranes and Rails 


THe Cavendish Lectme, delivered at the West London 
Hospital by Sir Willam Stokes, has just been published The 
subject 1s ‘The Altered Relations of Suigery to Medicine ” 

ACCORDING to the 1epoit of the Medical Misstonaiy Society’ 
Hospial in Canton for 1887, the medical class numbeied 
twelve Chinese, of whom four weie women ‘The stucents are 
required to pay a fee, which is fixed at twenty dollais a year for 
three years, over which penod the course extends ‘They 
suppoit themselves and buy then own books Westen 
medicine and sugery aie slowly but surely advancing in China, 
and it 1s now time that schools of a high ordei were established 
The publication of many medical books, the establishing of 
hospitals, in which mullions of patients have been tieated, the 
tiaming of hundieds of students, the skill of the Emopean 
physicians piactising in the open poits—all tend to educate 
China and prepare the way for greatei things 


Tue Russian Statistical Committee having made minute 
inquny as to the number of blind people in Russia, it appears 
that blindness 1s very unequally distrrbuted among the different 
nationalities inhabiting the Empire While there a e only 8 
blind people for each 10,coo Poles, 10 for as many Lithuanians 
and Jews, and 19 fo. Russians and Letts, the figures rise to 22 
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with the Esthonans 35 with the Bashlurs, 41 with the Mor- 
dovians, 51 with the Taitars and Tcheremusses, 63 with the 
Tchuvashes, and 83 with the Votyaks Blindness 1s thus much 
more widely spread among the Uial Altayans, and especially 
among the Finnish-Mongolian stems, than among the Aryans 
and Semites, although the conditions of all these 1aces, so far as 
poverty ıs concerned, are much the same _It 1s worthy of note 
that one-eighth of all cases of blindness in Russia aie due to 
small-pox, and one-half only to direct eye diseases 


A JOINT exhibition will be made at the ‘‘ Cincinnati Centen- 
mal” by the National Museum, the Smithsonian Institution, the 
US Geological Su vey, and the Bureau of Ethnology The 
law providing the necessary funds was not approved until May 
28, so that there has been little time fo. prepaiation, but ‘‘the 
Government scientific exhibits,” says Sezence, ‘will be in Cin- 
cinnati ın good season and will constitute one of the most 
interesting featmes of the exposition”? In the Department of 
Anthopology the National Museum will exhibit cases of ob- 
jects showing the geographical distribution and physical charac- 
ter.stics of the 1aces of men, and the processes and results of 
some of the most pr.miuve ats It will also exhibit a collection 
ilustiating Biblical aichzeslogy, and a collection of 1emams of 
prehistorie man in Europe, Asia, and America In connection 
with the same department the Bmeau of Ethnology will have a 
good exhibition It has chosen as its special subject the 
Pueblo of Zufi, its arts and industiies , and it will show various 
models of Indian mounds of the Mississippi 


Tue additions to the Zoological Society’s Gardens dung the 
past week include a Mona Monhey (Cercopithecus mona 6) from 
West Afiica, presented by Miss kdith Frank, a Macaque 
Monkey (JMacacus cynomolgus &) from Ipdia, presented by Miss 
Chester , a Biown Capuchin (Cebus fatuellus &) from Guana, 
presented by Mr Roger M Dodington, a —— Capuchin 
(Cebus ——) from Columbia, presented by Mr H B 
Whitmarsh , a Grand Eclectus (Ze/ectees 101 atus) from Moluccas, 
a Red-sided Eclectus (Eclectus pectoralis) fiom New Guinea, 
presented by Lt-Col R Wolfe, two Coin Crahes (Cres 
pratensis) British, presented by Mr R B Spalding, a Green 
Turtle (Chelone viridis) fiom the West Indies, presented by 
Baron Hemy de Woims, two Hog nosed Snakes (Helerodoi 
platy hinos), a Snake (Cyclophis astra}, two Carolina 
Anolises (Avolts carolinensis) from North America, presented 
by Mr H E T Glover, two Ewopean Tree Fiogs (Ayla 
arborea) Lmopean, piesented by Mı Lionel A Wilhams, a 
Tuberculated Iguana (Zguana tuber citlata), two Common Boas 
(Boa constrictor va  atviniliequa), a Snake (Dr omecus 
ater) fiom the West Indies, presented by the West Indian 
Natuial History Laploiation Committee, two Ruffed Lemurs 
(Lemur varius) from Madagascar, a Hyacinthine Macaw (dra 
hyacinthina) from Northern Brazil, three Red and Blue Macaws 
(Ara macao) fiom Cental America, four Spotted Tinamous 
(Vothura maculosa) from Buenos Ayies, deposited , two King 
Crabs (Limulus polyphemus) fiom North Ameuica, purchased , 
two Mule Deer (Caz racus maci otis) born m the Gardens 











ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JULY 22-28 
(FOR the reckoning of tıme the cıvıl day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 


At Greenwich on July 22 
Sun rises, 4h 12m , souths, 12h 6m 11 8s , sets, 2@1 Om = 
right asc on meridian, 8h 89m , decl 20° g' N 
Sidereal Time at Sunset, 16h 4m e 
Moon (Full on July 23, 6h ) rises, rgh 39m , souths, 23h 53m , 
sets, 4h rom * righgesc on meridian, 19h 57 3m , decl. 
20° 25'S 
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Right asc and declination 
Planer Rises Souths Sets on meridian 
m m h m h m i 
Mercury 3 6 IO 54 18 42 6 560 19 10N 
Venus 4 23 I2 20 20 17 8 223 20 34 N 
Mas , 12 49 17 48 22 47 13 512 12 34S 
Jupiter 15 10 19 34 23 58 15 376 18 37S 
Saturn 4 58 12 43 20 28 8 454 18 43 N 
Uranus ir 8 16 47 22 26 12 510 4 46S 
Neptune o II 7 58 15 45 4 02 18 55 N 


* Indicates that the setting 1s that of the following morning 


Comet Sawerthai 


Right Ascensior Declination 
h 


July h m o 4 
22 o I 79 51 59 N 
26 o I 73 52 38 


Occultations of Stars by the Moon (visible at Greenwich) 
Corresponcing 
angles from ver 


July Star Mag Disap Reap tex to right for 
inverted image 
h m h m a n 
22 o Sagittai 4 © 42 115 173 235 
23 20 Capiicorm 6 21 35 22 46 64 269 
26 74 Aquarn 6 o 57 2 11 80 308 
July h 
23 — Total eclipse of Moon first contact with 
penumbia 2h 57m fist contact with 
shadow 3h 55m, shortly afte: which, at 
4h rom , the Moon sets at Gieenwich 
23 22 Jupitei stationary 
24 4 Venus at least distance from the Sun 
27 13 Venus in conjunction w.th and o° 35’ north 
of Saturn 
Variable Stars 
Star RA Decl 
h m ” hm 
U Cepher o524 8&1 16N July 25, 20 50 m 
R Piscium 1249 2 18 Do 22), Al 
W Virginis 13 203 2488S » 25, 3 of 
U Bootis 14492 18 9N Sy) L22 me 
ò Libree 14 550 8 4S » 27, o18 m 
V Coron 15545 3955N jar 20; M 
U Ophiuchi 17 109 1 20N » 24, 250 m 
+, 24, 22 58 m 
U Sagittarn 18 253 19 12S » 27, I om 
B Lyre 18 460 33 14N » 27,23 OAT 
n Aqui 19 468 0 43N » 25,23 OM 
X Cygni 20 390 35 IIN » 25, 0 OM 
â Cephei 22250 57 51N n 232 Om 
R Pegasi 23 10 9 56 N sa c28; M 


M signifies maximum , #2 minimum 


Meteor-Showers 


RA Decl 
Near 5 Cassiopetze 20 59 N Very swift Steaks 
The Fei sezds 25 53N Swift Streaks 
The Aguarıds 340 13S Max July 28 





GEOGRAPAICAL NOTES 


THz last survey of the Austrian Alps, we leain from the 
Proc R G S, has already led to some important, if not alto- 
gether unexpected results This the Maimolata, the highest 
dolomite, 1s reduced from 11,464 feet to 11,016 feet The 
Antelao comes next, reaching, according to the new Ttalian 
survey, 10,874 feet Mi D Fieshfield pointed out in 1875, in 
his ‘* Ztahan Alps,” that the two highest points of the Primieio 
gioup do not differ by 159 meties, as then indicated in the 
Government survey, but aie almost equal in height The new 
measurements show a difference of only 16 feet between them, 
and reveise the advantage The figures are subjoined — 


Previous Cadaster 
Lastsurvey Oldsuisey measurement 


m m 
Cuiffa di Vezzana 3I91 3061 3317 
e Cimon della Pala 3186 3220 3343 


‘The Cima di Vezzana ts therefore 10,470 feet and the Cimon 
della Pala 10,454 feet The 1emaiggng peaks of the Piimieio 
group gain or lose only a few feet by the new measurements. 
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Mu W J ARCHER, British Vice-Consul at Chiengmai, has 
witten an interesting Report of a journey he made ın his district 
last year This journey extended north along the Meping River, 
north-east to Chiengsin on the Cambodia River, south and east 
to Nan on the Nam Nan, then westwards acioss the Meyom, by 
Lakhon to Chiengma: Several maps accompany the Report, 
which add considerably to om knowledge of the topography of 
the region viszed Mi Archer, wi.ting of the new capital of 
Muang Fang, desciibes the manne: in which this and similar 
new settlements weie formed in Siam In such new colonies, 
as the people spiead out over the distitcts around, other settle- 
ments were gradually formed at a d&Stance fiom the capital A 
large body of immigiants, or a numbei of families fiom the 
same locality generally form a separate settlement, especially 1f 
they are of a different race from the outyinal settlers , and if 
they settle in the capital they usually have a seprate quarter 
allotted to themselves ‘This ıs characteristic of all the settle- 
ments in Siar, both in the lager cities and in the provinces 
In Bangkck the inhabitants of the different quarteis have 
gradually become amalgamated , but not far fiom the capital the 
colonies of former captives of war still retain then language and 
customs, and keep up httle intercowse with their conquerors 
In the noithein countiy the separation 1s as complete, and the 
area of Chiengmai, for example, is divided into numerous 
quarteis, eack imhabited almost exclusWely by people of a 
different iace and many of the villages in the provinces ate also 
colonies of 1e‘ugees or captives Mi Archer 1s of opinion that 
the country of the Thai Yat (literally ‘great Siamese ”’), or its 
vicin ty, 1s the cradle of the That people, who thence giadually 
flowed southward The Thai family has numerous divisions, 
differing more or less in appeaiance, language, and costume, 
though it 1s not difficult to tiace the common type through alh 
The whole subject of the giadual development and modifications 
of the Thaiiece 1s a vay interesting one fiom an ethnological 
point of view and, Mi Archer thinks, well worthy of research 
for the light ıt may thiow on the eaily history of Indo-China 
M: Archer gives many useful notes on the various hill-tubes of 
the country, whose distiibution and characteristics deserve 
careful invest'gation It ıs to be hoped he may have further 
opportunities of exploring the 1egion and collecting additional 
informatior 


THE Council of the Russian Geogiaphical Society have issued 
a memorandum with iegaid to the teaching of geography in 
the §Universines This memorandum will probably be taken 
as a basis for the impending oiganization of University teaching 
and degrees in geogiaphy in Russia “ Geography,” the 
Council wite, “bemg a study of the laws and associations of 
phenomena of the physical and oigamic hfe of the emth, it 
unpLes a serous preliminary study of natural sciences Without 
a serious knowledge of the laws of physics, ıt 1s impossible to 
reason upon the laws dealing with the physical features of the 
globe For ~ecognizing its tiue place in the solar system, its 
figue and mcvements, the knowledge of astronomy and geodesy 
1s absolute.y necessary The origin of the present features of 
the surface of the eaith cannot be dealt with wi.hout a knowledge 
of geology and mineralogy Botany and zoology are necessary 
for s'udying the laws of the distribution of organisms , while a 
knowledge of anatomy and physiology is necessary for the study 
ofanthiopology, phyto geography, zoo geography, and anthropo- 
geography and so on” The experience of the German Univer- 
sities havirg shown how difficult ıt 1s for the student to master 
all these snbjects if he merely follows the usual lectmes of the 
Natural Sciences Faculty, the Council express a hope that special 
courses, appropriate to the requirements of geographical students, 
may be opened in physics, astionomy and geodesv, chemistiy, 
mineialogy and petiogiaphy, geology and the study of soils (a 
bianch which has lately received a good deal of attention in 
Russia), zoology, anatomy and zootomy, physiology, history, 
literatue, comparative philology, and the leading puiinciples of 
political economy and statistics Psychology being mtiusted 
in Russian Unryeisities only to Piofessois chosen fiom among the 
cleigy, the Council wge that ıt should be intioduced into the 
Natural History Faculty As to geography proper, they advise, 
fust, that there shall be two separate Professors for geography 
and anthropology, and point out the absolute impossibility 
of combining both sciences ın one professoiship They piopose, 
moreovei, to divide the couse of geography into two distinct 
parts, physical geography (Z7dkunde) and special geogiaphy 
(Landerkunde) Historical geogiaphy ıs excluded from the 
programme, its contents belonging partly to history and partly 
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to the Zander kude Although fully recognizing the difficulty 
of having lectures in all the above named subjects especially 
appropriated to the needs of geography, the Council suggest 
thar prevat docents might supply the new want But if this 
1s found to be impossible, they advise that the students who 
wish to tahe ethe: geography or anthropology as their specialty 
should be left to select ın the above-named group of sciences 
those subjects which would best sut them Students might 
thus take any one of the thiee chief duections opened to the 
geogiapher—namely, that of the geologist geogiapheai, the 
biologist-geographei, o1 the anthiopologist-geographer 





THE MULTIPLICATION AND DIVISION OF 
CONCRETE QUANTITIES} 
Í HAVE recently been laying stress on the fact that the funda- 
mental equations of mechanics and physics express relations 

among guanfetzes, and are independent of the mode of measuie- 
ment of such quantities, much as one may say that two 
lengths are equal without mquirmg whether they are going to be 
measured in feet or metres, and indeed, even though one may 
be measmed ın feet and the other in meties Such a case 1s, of 
course, very simple, bi? in following out the idea, and applying 
jt to other equations, we aie led to the consideration of products 
and quotients of conciete quantities, and it 1s evident that there 
should be some general method of inteipieting such products 
and quotients in a 1easonable and simple manner To indicate 
such a method 1s the object of the present paper 

For example I want to justify the following definition, and its 
Consequences Average velocity 1s plopoitional to the distance 
travelled and inversely proportional to the time taken, and 1s 
measwed by the distance divided by the time, o1, ın symbols, 
wvw=s—f Asaconsequence of this, the distance tiavelled ıs 
equal to the average velocity multiplied by the ume, o1 s = vf 
The following examples will serve to illustrate what I mean — 

(1) Ifa man walks 16 miles in 4 hours, lus average speed is 
16 miles _ 1 mile r mile 
4 homs 1 how x hour 
denoting a speed of a mile an how, in accordance with the 
definiuon 





= 4 miles an hour, the symbol 








I foot 





, œ shortly, x. denotes a velocity of 
d sec 


a foot per second The convenience of this notation 1s that It 
enables us to 1epiesent velocities algelaically, and to change 
fiom one mcde of measurement to another without destroying 
the equateon 


Suniarly, 





Thus 16 miles _ q miles _ 4 x 1760 x 3 feet _ 59 ft 
4 hours Thou 60 x 60 seconds sec 


= 5 9 feet per second 
(u ) The distance navelled in 40 minutes by a person walking 
4} miles 


x 40 minutes = 
1 hour 


at the 1ate of 4} mules an hour = 


mules 
43 x 2 = 3 miles 





Such concrete equations are used by a considerable number 
of people, I believe, but I have not seen any attempt at a 
general method of inteipieting the conciele products and 
quotients involved 

Now, I think I cannot do bette: by way of cleaung the 
ground before us than quote what Piof Chrystal says in his 
“ Algebia” about multiplication and div sion He begins by 
saying that multiplication ouiginally signified mere abbreviation 
of addition, and then (on p 12) he says — 


“Even in authmetic the operation of multiplication is 
extended to cases which cannot by any stietch of language be 
biought unde: the onginal defamion, and ıt become» important 
to mque what 1s common to the different operations thus com- 
piehended under one symbol The answer to tlus question, 
which has at different times greatly perplexed mquners into the 
first punciples of algehia, is simply that what 1s common ıs the 
formal laws of operation [the associative, commutative, ana dis- 
tributive laws] These alone define the fundamental operations 
of addition, multiplication, and division, and anything futher 


1 Paper read at the General Meeting of the Association for the Improve- 
ment of Geometrical Teaching, on January 14 1883, by A Lodge, Coopers 
Hull, Staines 


that appears ın any particular case is merely a matter of some 
interpretation, arithmetical or other, that is given toa symbolical 
result, demonstrably in accordance with the laws of symbolical 
operation ” 

“ Diwtsion, fo. the purposes of algebra, 1s best defined as the 
Inverse opelation to muluphication ” 


I will begin by considering instances, and then go on to the 
general case 

A product of a numbe: and a conciete quantity presents no 
dfficulty All that ıs necessary 1s to define that the onfler of 
stating the product shal: not alter its meaning—that ıs, that the 
commutative law shall hold—that, 


Eg, 2x I foot = I foot x 2= 2 feet 


The disti iġutive law is satisfied , thus, 


2 feet + 3 feet = (2 + 3) feet 
=5 feet 


In interpreting the meaning of the product of two concrete 
quantities, we have to be careful that in the inteipietation 
nothing shall violate the laws of numerical multiplication , 2 e 
1f any numeuical factors occur, they must be able to be multiplied 
in the ordinary way, and placed before the final conciete pio- 
duct, which must, of couse, 1epresent something which varies 
directly with both quantities 


Thus 4 feet x 2 yaids must be equal to 8 x 1 foot x 1 yud 


Now a rectangle, whose sides me 4 feet and 2 yards, 1s eight 
times the rectangle whose sides are I foot and 1 yad, so that, 
if we define the proauct of two lengths as repiesenting a iect- 
angle whose sides are these lengths respectively, we ate not 
violating any multislication law as 1egaids the numerical multu- 
pliers, and we can compare one such rectangle with any other 
whose sides are of different lengths, by ordinay multiplication 
and division among such numbers as anse, and by inte: pretation 
of the conciete procucts in accoidance with the definition 


8 x 1 fqot x I yad, 
24 x 1 foot x I foot, 
24 square feet, 
24 4 12 mches x 12 inches, 
3456 square inches, 
&e 


Thus, 4 feet x 2 yards 


Heie we have appliel the commutative law so as to bing 
the numenicat factors together fo. multiplication, and have in- 
teipieted the 1emaining concrete products in accordance with 
the definition 

‘The general result is tnat ad = a8 ab, afa = aa’, and ò = By’, 
ze arectangle whose sides are a, 6 1s aß umes a 1ectangle with 
sides a’, 6", if a = aa’, and ò = Bù 

Fiom this evampie I think we can see that a concrete product 
may piopeily be used to represent any quantity that varies 
ditectly as the seve.al concicte factors, and that, being so 1epie- 
sented, ıt may, by use of the ordinary iules of multiplication, 
be compared with any othe: concrete product of the same hind , 
that 1s to say, that, gexerally, ab= eB at, if a = aa', and 
6 = Bë’, whee a, 8 are numerical factois, and q, a' are different 
amounts of one kind of quantity, and 4, 4’ of anothe: hind 

Similaily, a conciete quotient may be used to i1epiesent a 
quantity which vanes cuectly as the concrete numerator and 
inversely as the conciete denominator, and may, by the oidinary 
rules of multiplication and division, be compared with any other 
quantity of the same hind 

Indeed, I may go further aná asseit that a conciete product 
01 quotient (the latte: mcluding the former) MUSI, if it 1s to 
have any meaning at all, 1epresent a quantity varying duectiy as 
the concrete factors in the numerator and imveisely as those in 
the denominator, and trat the general use of such iepiesentation 
is for comparison of the complex quantity with a standaid 
of the same hind Oc, generally, we may say it should be 
used, whenever we wish, in oui work, to give as full and eaplicıt 
a lepresentation to the complex quantity as possible 

The operation of mul iplymg [and dividing] concietes may be 
separated into two parts the for mation of the products, and the 
simplification of them, and this latter process mayebe again 
considered in two parts the simplification of the numezical 
factors, z e o1dmaiv multiphcation and division, and the siffph- 
fication of the concrete factors, z e cancelling where possible, 
and, ‘finally, interpietation? 

ep 
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The first part of the multiplication 1s the 7e% esentation of a 
complex quantity which 1s proportional to the several factors ın 
the numerator, and inversely proportional to those in the deno- 
minatoi , the second part 1s the compaiison between the particu- 
lar complex quantity and a standard of the same hind The 
1epiesentation may be temporary, z e adopted for the solution 
of a particular problem , or ıt may be peimanent 2 ¢ adopted 
throughout a whole subject 

Thus, 1f a, 6 are two lengths, the product @é ıs always used to 
represent a 7ectangle whose sides aie æ, 6 respectively , thoigh 
we might have agreed to use it as a representation of a parallelo- 
guam with sides a, 6 containing an angle of (say) 60°, ana of 
comse we might find a number of things which ın some par- 
ticular problem might be represerted by až, bat all such quan- 
tities must agiee in this piopeity, viz that in the problem in 
question they shall vary jointly as æ and 4 

Our right to cancel among concretes may be es‘ablished once 
fur all in some such way as the following — 

Let a = aa’, b = Bo’, and therefore ab = a8 a'o’, as before 
Now, if we proceed to deduce æ formally froth the equation 


aB a% 


ab = aß a&b, we shall get e = sV nca 1ednces down to 


its known value,aa’ if we allow 2 ın the denominator to cancel 
against its equivalent 8d’ ın the numerator (This cancelling 1s 
really an application of the law of association to the quotients } 

By such methods as this we can establish once for all our right 
to apply the formal laws of multiplication ard division to con 
crete products and quotients, when such concrete products and 
quotients represent quantities varying duectly as the concrete 
numerator and invetsely as the conciete denominator , though, 
indeed, for that matter a very little practice in the use of sich 
concrete representations renders one’s perception of that right 
almost intuitive In fact, ın all cases a student would very soon 
peiceive that the standards involved in the vanous equations 
might be tieated exactly hhe numbeis, and he would also learn 
foot foot 
sec’ (sec )” 
ciate the meaning of the dimensions of quantities with a 
thoroughness unattainable in any othe: way 

All questions dealing with mixed standards, o1 change of 
standards, present no difficulty when this metFod 1s adopted 

Here 1s a good example of the concrete method Two ton 
masses placed a yaid apart attract each othe: with a force equal 
to the weight of one-eighth of a giain Calculate the mass of 
the earth in tons 


from tne 1esulting expressions (e g &e )t0 appie- 


earth x $ giam _ Iton x I ton 


Solution 
(4000 miles) (1 yad)” 
mass of eath = Me SOn g (5 miles ` tons 
g gian I yard 
= &e 


It ıs most impoitant that the strident should pe taught to 
notice that physical equations can only be among quantities of 
the same kind, or that, 1f there are quantities of different hinds 
1n the equation, then the equation is really mace up of two o1 
move independent equations which must be separately satisfied, 
erch of these being only among auantities of the same hind 
So we may considei generally that, 1n any equation, all the terms 
must represent quantities of the same kind 

But I want to call attention to the fact that merely the dimen- 
sions of a quantity do not always fix the hind of quanity For 
example, the moment of a foice 1s of the dimensions of weoik, 
and yet it 1s not work, and cannot exist as a term ın an equation 
involving work terms Again, the cucular measure of an argle 
1s nota pure numbe, though it 1s of zero dimensions as a pwe 
numbe is , and that 1t 1s not a pure number s evident physically, 
fo. a moment of a force x an angle = worx 
.. Now these aie special cases of certain general laws as to 
duection which hold among the terms of an equation involving 
duected quantities, Žu? 21 which the symbols themselves do not 
include the idea of diz ection (for I wish to confine myself stuctly 
to ordinary algebraical equations) 

The laws are firstly, 1f any term is independent of duection, 
every teym must be also independent of dnectior, or involve 
ratios between parallel vectors, and so by cancelling dnection 
bea»me independent of ıt 

Eg if a body 1s pisyected with velocity V at angle a with 


the horizon, ıt 1eaches its gieatest h&eht in the time V_sin q 
T 
ò 
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Heie both numerator and denominator are vertical vectors, 
and therefore the directions cancel as they ougat 

Secondly, if any term involve only one vector, the other 
terms must also, after such simplification of duections as possible, 
involve the same vector only 


2V? sin @ cos a 


£ g Horizontal range of projectile = , where 


r 
ò 

V sm aand g are vertical vectors, and V cos ais horzontal, so 
that the whole expression 1s a horizontal vector, as 1t should be 

Again, 1f any term involve a product (01 1at10) between two 
vectors including any angle, eveiy term must, after such can- 
celling and sunphification of directions as possible, also involve 
a product (or ratio) between two vectors including the same 
angle 

‘Lhe most frequent cases aie those where a teim consists of 2 
product of parallel, o. mutually perpendicular dnected quanti- 
tes, in which case every teim must du the same 

It 1s not easy to see what law holds in cases where a greater 
numbe: of duccted quantities occu ın each teim, except in the 
simple case wheie one term consists of a product of a number of 
paialiel vectois, ın which case every term must do the same 

The genera: Jaw 1s, I believe, that 1f any teim consists in its 
simplest form of a product o1 quotient of certain vectors, which 
will form a hnd of solid angle, then every term must also 
involve an exactly sevzdar solid angle of vectors However, I 
have not followed this out, as it do-s not seem likely to be a 
useful test ın 1ts general form 

The following aie simple examples of some of the above laws - 


6 =acosC +e cosA 


a 


a \ 1n a trangle; 


=b +e —2becos AJ 
Yromx+te, . 
sin {A + B) = sın A cos B + cos A sm B 


This last exrmple should be considered ın connection with the 
oidinary geormetiical proof, where ıt will be seen that each teim 
on the 11ght 1s a 1atio between lines inclined to each othe: at the 
angle 90° — (A + B), just as the left-hand side 1s 

An angle ıs the ratio between the ac and radius of a cucle, 
and 1f ıt multishes a radius, changes ıt intoan mc Thus, if by 
applying a force P at the end of an arm a, a body is turned 
thiough a small angle @, the work done ıs Pa, 2e the pioduct 
of P into the arrc through which ıt has been acting, which 1s a 
product of paz allel vectors, as it must be besides having to be of 
1igh® dimensicns if it is to represent woik This eapiession 1s 
also the product of the moment of the foice into the small angle 
tuned thiough, so that, 1f we wish to connect the moment of a 
force with work, we must say — 


The moment = the work żer radian which can be done, 


woik done 
angle tuned thiough 


Now I do rot wish to insist that in dealing practecally with 
mechanical pioblems it 19 necessaly always to include the 
standaids as weli as the numerical multipl.eis ın the equations, 
for it would be an intolerable nuisance to have todoso In com- 
plicated cases, howevei, I thin the student should test the dimen- 
sions of each teim in his equation, so as to avoid gross mistakes 
But 1 1s in trring to znderstand the fundamental equations in 
any subject that it appears to me important to express particular 
examples of trem as fully as possible 

For practical purposes any numeiical equations we may 
desne may be deduced from the fundamental equations 

Fo examp'e, the connection between the height (4) of an 
obseve: above the sea with the distance (d) of his horizon, 1s 
d? = 2RA, wlere R 1s the radius of the eath, and we can 
deduce fiom this tle numerical relation between the height in 
feet, and the distance of vision in wz/es For if fbe the number 
of feet ın 4, and zz the number of miles in d, so that 2 = f feet, 
and d = m miles, the equation becomes 


2R x f feet, 
8099 miles x f feet, 
(miles)? _ 5280. a 


Scoo miles a I foot 8o00 ” 
3 m° appioxinately , 


or simply, moment = 


e (7m miles)? 





t= mÈ 
f=m 


ze the observe: » height in feet = § of the square of the distance 
of his view in miles 

This is a stiictly numenical equation, deduced for practical 
pw poses} fiom the conciete equation d? = 2R4 


Ñ ` 
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It cannot, I think, be too clearly impressed on the student 
that, when any quantity is expressed by a numbei, that number 
1s the 7a#z0 of the quantity to some standard of the same lind 

To take the preceding example, f ıs the number of feet n the 











height Å 
z€ A= f feet, 
A 
= — = the zatwo of A to 1 foot 
f I foot ence 
Similarly m = a the saizo of to 1 mile 
I 





mile 

So that the full expression for the 1elation 
distance 

“I mile i 


j= 40s — 
height _ a 2 
I foot 


cat 


My position, therefore, as regards numerical equations, 1s 
this That the numbers which appear aie only short methods | 
of stating pwe ratios, and that such short methods are emmently | 
useful in dealing with practical problems, but do not help a ' 
student to gasp the fundamental piineiples of a subject 

There 1s another simple way in which numeuical equations | 
can be deduced fiom the fundamental ones, viz by so choosing 
the standards of measurement that every term may be expressed 
in terms of the samg standaid, which may then be omitted, 
leaving only a i1elation among the nume:ical coefficients of that 
standaid 

To enable this to be done, all the standards of subsiciary 
quantities aie so chosen that, when expiessed im terms of certain 
pumary standaids. then coefficients shall be unity When this 
15 systematically done, all the standards are usually called zyzés, 
e#ppaiently because if you aibitiarily put zzy for each pumary 
standaid, the subsidiary ones will become equal to unity aiso 

Foi example, 1f a foot and a second are chosen units of length 
Fou, the full ex- 

| 
| 
| 


» and if you put I foot 


and time, a foot per second 1s the unit of velocity 
pression for a foot pe: second 1s Bigot 
I se 


foot 


= 1, and Isec = 17, the fiaction 7 becomes equal to I 
sec 


also 

This plan certainly enables the working numerical equations 
to be very easily deduced fiom the fundamental ones, with 
which indeed thc y thus become identical in foun, but there 1s 
great danger lest this fact should make us lose sight of the 
impoitant fact that they are only special deductions frém the 
higher kind of equation—from the true fundamental equations 
which exist among the quantities themselves 





DISCOVERY OF ELEPHAS PRIMIGENIUS 
ASSOCIATED WITH FLINT IMPLEMENTS 
AT SOUTHALL 


PAPER with the above title was lately read by 
Mr J Allen Brown before the Geologists’ Association 

It is of more than ordinaiy interest to!geologists since an 
attempt has lately been made to show that the mammoth 
became suddenly extinct by the action of a vast flood seemingly 
universal in ils operation, due to some convulsion or cataclysm, 
which also changed the climate of Northern Europe 

Dung last year some important diainage works were cared 
out at Southall, and sections were exposed in the Windmill Lane, 
a road running from Gueenford, through Hanwell, acioss the 
Great Western Railway to Woodlake, skuting Osterley Paik, 
as well as in Norwood Lane, leading fiom Windmill Lane, 
south-westward 

The remains of the mammoth were discovered in Norwood 
Lane at the 88 foot contour, about 550 yards fiom its junction 
with the Windmill Lane They were embedded in sandy loam, 
undeilying evenly stiatifled sandy gravel, with a thin deposit of 
buck earth, about 1 footin thickness, suimounteng the giavel—in 
all, about 13 feet above the fossils [he tusks were found ctuving 
acioss the shore or excavation, attached to the skull, parts of 
which, with the leg-bones, teeth, &c , were exhumed, other hones 
bemg seen embedded ın one side of the cutting Probably the 
entne skeleton mght have been removed if the excavation could 
have been extended, and if there had been appliances at hand | 
for removing the fossils, which were in a soft pulpy condition 

The author obtained some of the bones ın a fiagmentary state, 


meluding pats of the fore-limbs and jaw, with portions of the 
tusks as well as two of the three teeth found, which were much 
better preserved The 1emains wee quite umiolled, and the 
joints ard aiticulations of the leg bones and the teeth were 
unabiaded There can hardly be a doubt, fiom the 1eport of 
the workmen, that the bones of the fore-pait of the elephant, if 
not of the entne skeleton, were 1n juxtaposition 

Several implements were found in Norwood Lane, im close 
proximity to the remains anda well formed spear-head, neatly 
5 inches ın length, of exactly the same shape as the spea -heads 
of obsidian until recertly in use among the natives of the 
Admualty Islands, and othe: savages, was discovered ın actual 
contact with the bones, smaller spear-head flakes, less 
symmetiically worked, were also found at this spot They are 
formed for easy msertion into the shafts by thinning out the butt 
ends, simiai to these ‘ound abundantly by the author at the 
workshop floo, Acton, and desciibed by him in his recently 
published work, ‘‘ Paleolithic Man im North-West Middlesex ° 
Among the implement~ found at this spot are an unusually fine 
specimen of the St Acheul or pomted type, 8 inches long, of 
1ich ochieous coloni and unabraded, and a well formed lustrous 
thick oval implement pointed at one extiemıty, rounded at the 
other, about 5 inches in length, also umolled 

Fiom the adjacent eacavations in the Windmill Road several 
good specimens of Paleolithic work were also obtained, includ- 
ing two dagget implements, with heavy unworhed butts, and 
incurved sides convaging to a long point, these were 
evidently mtended to be used in the hand without hafting 
Also an mstiument charactéstic of the older uve: duft, convex 
oa one side, and slightly concave on the othe: neai the point, 
and paitly worked at the butt Waith these were two iude 
choppers o1 axes, two pomts of implements with old suifaces 
of fracture, a shaft-smoothe: or spoke-shave, and several flakes 

It ıs 1emaikable that most of the puincipal types of flint 
implements which characterize the oldest 1iver-diift deposits are 
1epresented in this coliectton fiom the vicinity of the remains of 
the elephant 

Mi J Allen Brown accounts fo. the deposit of fossils and 
associated human relics at this localty by the fact that the 
undeilymg Eocene bed 11ses to within 2 or 3 feet of the surface a 
few yaids west of the spot where the bones and implements 
weie found, while towards the Uabiidge Road and upper part 
of the Windmill Lane the diift deposits thicken, until at no 
great distance they have a thickness of 14 to 17 feet Thus the 
itver drift 1apıdly thins out, and the upwaid slope of the London 
Clay 1eaches nearly to the surface at about the go foot contour 
As the level at whicl. the fossils were found (13 feet fiom the 
snface) would represent the extent of the e.osion and in-filling 
of the valley which had taken place, it 1s probable that 
the higher giound formed by the up-slope of the London Clay 
then formed the banks of the ancient iver, or 1f another thick 
bed of drift should be ‘ound still further west ın a depression of 
the Tertiary bed such as often occuis, the intervening higher 
siound would foim an island in the stream In either case a 
habitable land suxface would be formed with shallow tranquil 
water near the banks, not impinged upon by the current, which 
afte: waids set in the dnection of this spot as shown by the 
coase: slatified giavel above the loamy bed and 1emains 

The author 1s thusled to the conclusion either that the caicass 
of the elephant drifted into the shallow tranquil water near 
the bank o1 else, as seems more piobable from the presence of 
<o many weapons neai the spot, including the spear-head 
found with the 1emains, that the anımal was puisued into the 
shallow wate. by the Palzolithic hunters and there became 
bogged Whatever hypothesis may be accepted, there 1s no 
evidence of any gieate: flood or mundation than would often 
occur, under: the severe climatal conditions which prevailed 
dining the long veno l that intervened between the formation 
of the higher brenches of i1ver duft and that of the mid 
tenace, only 25 to 30 feet above the piesent 11ve1, in which the 
iemains of the mammoth and the extinct Quaternary Mammalia 
ae more fiequertly met with under similar conditions Nor 
does there appear to be any more reason for ascubmg the 
extinction of the giect Quaternary Pachydeims to a sudden 
ca.astrephe or cataclysm than theve 1s for the extinction of some 
other Pleistocene animals, such as the gieat Dish @k, which 
lined on mto, o nealy into, bistouc times The difficulty 
involved in this hypothesis 1s still further increased by th® fact 
that othe animals, such as the reindeei and others of northern 
habit, as well as southe1gefoims like the hippopotamus, were not 


284 


NATURE 


[Fuy 19, 1888 


X 





utteily destroyed with their contemporaries by the same cause, 
but merely migrated to regions more suited to «hem, as the 
climate and other conditions of this countiy changed 

Exhibits —Bones, teeth, and part of the -usks of mammo h, 
and associated flint implements from Southall A flint imple- 
ment from the lacustrine (?) bed at the Mount, Ealing (190 to 200 
O D ) (See the author’s papei, Proceedings Geologists’ As oca- 
tion, vol x No 4) A flint apparently worked by man from 
the Weybourn Crag, beneath the ‘‘ Forest bed” near Ciomer 
A Paleohthic scraper found on the beach near Cromer, &c 





THE POISONOUS SNAKES OF THE BOMBAY 
PRESIDENCY 
AT 


a recent meeting of the Bombay Natural History Society, 
a paper was read by the Honorary Secretary Mi H M 

Phipson, on the ‘* Poisonous Snakes of the Bombvy Presidency ” 
He produced for mspection specimens of the following poisonors 
snakes, all of them having been h.lled in the Presidency of 
Bombay 

Colubrine —(1) Ophwophagus claps, (2) Naga tripudians, 
(3) Bungarus arcuatus , (4) Callophis tiimaculatus , (5) Callopies 
nigrescens ‘ 

Viperine —(6) Daboia elegans , (7) Echis carinata , (8) Tiie- 
resurus anamallents , (9) Hypnale nepa 

With regard to the first species, the Ofh:ophagus claps, it 1s 
perhaps the largest poisonous snake in the world, sometin es 
measuring over 15 feet It is also called the ‘‘king coma” 
oi ‘‘hamadiyad,” and is not very common, though widely 
diffused, being found ın the Andamans, the Philrppines, Borneo, 
Java, and Sumatra On account of expanding a ‘‘ hood,” it 1s 
frequently mistaken for the cobra, but the head-shields of the 
hamadryad differ very much from those of the cobia The 
second species, Naga tr1pudians, or cobra, 1s found all ove: India, 
and up to the height of 8000 feet in the Himalayas There ae 
many varieties, differing in colour and marking, to which the 
natives give different names, thinking them distinct species , but 
ın such matters the native knowledge ıs not very extensive 
Thus they believe that all the hooded cobras are females, and 
that the males aie harmless What they call the male is in 
reality only the common Indian 1at snake ( Plyas mucosus) 
They also state that the rat snake 1s proof agaist the poison of 
the cobra But this 19 not the case Last year the young ones 
hatched in the Society’s rooms attacked a small Malay python 
put into their cage, when they were only a few days old, and bit 
at it viciously, and the python died in a few hours aftei its re- 
moval to another cage Once a year, diring the rainy season, 
the cobia lays fiom twelve to twenty eggs In one specimen 
shown by Mr _ Phipson, the young one 1s seen just as it 1s 
emeiging from theegg The tooth with which it cuts its way out 1s 
shed as soon as ıt has seived its pmpose When born, the young 
cobias measured about 74 inches long, and were very fat , but at 
the end of a few months they were about 9 inches ın length, but 
had lost all their plumpness It 1s very remarkable that the 
onginal nutiiment got out of the egg should be able to sustun 
them so long Un account of its timidity and the great ease with 
which it can be tamed, it ıs the only snake with which the snake- 
chaimers will haveanything todo By attiacting its attention with 
one hand, ıt may be easily seized 1ound the body with the othe: , 
and so long as the hand or any other object ıs hept moving 
before its eyes, ıt will never turn to bite the hand that holds .t 
This ıs the simple fact the knowledge of which the charmeis 
turn to such advantage ın their well-known peiformances The 
snake 1s taken from its basket, and aslight stroke across the back 
brings it at once into a defensive attitude The constant motion 
of the musical instrument before the snake keeps ıt watchful and 
erect, and not the music produced As a matter of fact, snakes 
have no external eais, and it is extremely doubtful whether the 
cobia heais the music at all The charmers say that the adder 
of the East, the Dadoza, has no ear for musıc because they can- 
not operate on it as they do on the cobra It is rather.in- 
teresting to note that this has been the belief since David’s time 
at least—“‘ lıke the deaf adder that stoppeth her ear , which will 
not hearken to the voice of charmers” (3) The hrat (Buzz- 
garus arcuatus) is an exceedingly poisonous snake, and 1s quire 
common in nearly every part of India One specimen taken .n 
the Bombay Presidency contained a ‘‘ brown tree snake” (Dipsas 
gokool) and m another specimen was found a Plyas mucosus, thus 
showing that this species eats snakgs The common Lycoasnz 


aulcus, one of the non-porsonous snakes, 13 very much hike the 
krait, but they can be distinguished by the presence in the 
krait of large hexagonal scales down the cenfie of the back 
(4) The Callothes trimaculatus has no popular name It 1s 
undoubtedly poisonous, and lives on other snakes, very likely the 
Calamani (5) Callophis nigrescens, which giows to about 
4 feet ın length, ıs blach in the uppe: pats and ied ın the 
lower 

(6) The first class of the Vipeiine snakes 1s the Dadoza elegans 
called by Em odeans in India the Chain Viper and in Ceylon the 
Tic Polonga The fangs are very long, and for ‘his reason, 
together with its fieiceness, ıt 1s the most dieaded snake in 
India Its porson acts differently from that of the cobra Its 
tenacity of life ıs really worderful, ıt having been known to live 
for a whole year without food The length of this snake rarely 
exceeds 5 feet (7) The Echzs carinata and the last named class 
are the only true vipers ın Inda The harmless ‘‘ brown tree 
snake” (Dipsas gokool) 1s frequently confused with the Echzs 
carinata, but they aie easily distinguished by the scales on the 
head of the latter, while the Dzfsas gokool has plates o1 shields 
(8) The green zree viper (Trimeresurus anamallensis) 18 one of 
the family of Crotalide or pit vipers, so named fiom the pit or 
cavity beneath he eye and the nostul, of which family the te:rible 
rattlesnake of Americaisa member In India thele are eight 
species of ‘Iiimeresuri, but up to the present only one has been 
found in Bombay, though ıt has been stated that anothe: species, 
T strigatus hes been seen far up the countiy (9) The head- 
quarters of the Aypuale nepa, o1 Carawala, are in Ceylon, but it 
1s commonly fcund along the Malaba: coast 

These classes include all the poisonous land-srakes All the 
true sea-snakes are poisonous, and of these, amongst otheis, the 
following are ın the Bombay collection Hyd ophis diadema, 
Hydiophis robusta, Hydiophis curta, Hydiophis awifasaiatus, 
Hydiophis Phibsoni, Hydiophis Gunthert, Hydiophis Lindsayı, 
Hydiophis chloris, Eni hydrina bengalensis, Peramis bicolor 





SCIENTIFIC SERIALS 


Rendiconti dzl Reale Instituto Lombardo, May —Foiaminifera 
of Mount S Colombano Lodigiano, by Dr Ernesto Marianı 
A classified lıst ıs given of hese organisms, collected chiefly by 
Profs Maggi and Balsamo Cuvelli ım the district stretching fiom 
the right bank of the Lambro to within a few miles of the Po 
The pievalence of Mıloldæ and allied forms shows that this 
fauna, which mostly still survives ın the suriounding seas, 
flourisned ın the warm shallow waters which at a iemote epoch 
flooded the plans of Lombardy —On the use of the Jucimeter 
in agricultue, >y Prof Giovanni: Canton The author’s recent 
experiments with this mstrument, first designed by Bellam, show 
that it 1s calculated to render great seivice to husbandry in 
combination w th the thermometer and psyciometer —Alberto 
Brambilla continues his paper on a certain class of algebraic 
suifaces, and Prof A  Scaienzio has some remarks on the 
therapeutic properties of the arsenical thermal waters of 
Acquarossa, nea Biasca, on the old St Gothaid road in the 
Canton of Ticino 

June 7 —On the normal cmves of genus / of various spaces, 
by Prof E terum Cliffoid’s fundamental theorem ıs here 
established by a more syathetic method than any hitherto 
published demonstrations ‘lhe theorem itself (Philosophic 
Tiansactions, 1878, p 681) s heie announced in the following 
modified form —A curve of genus ż and order 2 >2p-— 2 cannot 
belong to a spaze of moie than #—p dimensions —On the pro- 
posed sanitary legislation for Italy, by D C Zacchh A 
calculation 1s made that by the adoption of such measures as are 
enforced by the Local Government Boards in Great Buttain, the 
average mortality of the population might be 1educed from over 
27 to under 20 per thousand This 1s shown to be equivalent to 
the 1escne of 100,000 lives, whose labour for 300 working days 
represents an annual sum of neatly £5,0c0,000 at present lost 
to the nation Meteorological observations made at the Royal 
Observatory of Breia, Milan, for the month of May 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 14 ~‘‘ The Mimimum-point of Change 
of Potential of a Voltaic Couple” By Di G Gore, FRS 

In this commanication 1s descr.bed the following very simple 
method of detecting the influence of the mmimum proportion of 
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chlorine or otheresoluble substance, &c , upon the electromotive 
force of a voltaic couple (see NATURE, vol xxxvii p 117) 

Take a voltaic couple, composed of an unamalgamated stup of 
zinc or magnesium (the latter 1s usually the most sensitive), and 
a small sheet of platinum, immeised ın distilled wate: , balance 
its electiic potential though an ordinary galvanometer of about 
100 ohms resistance by that of a precisely sımılaı couple com- 
posed of poitions of the same specimens of the same metals, 
immeised the same monent a» the othe pair in a separate 
quantity of the same wate , and gradually add to one of the two 
cells sufficiently small andehnown quantities of an adequately 
weak solution of known strength in a pornon of the same wate, 
of the substance to be used, until the balance 1s upset, and take 
note of the proportions of the substance and of the water then 
contained in that cell In the present experiments a magnesium 
platinum couple was employed 

The minimum proportions 1equued with several substances 
were as follows potassic chloude, between I part in 3875 and 
4650 parts of water, potassic chlorate, between I in 4650 
and 5166, hydrochlouc acid, between I in 516,666 and 
664,285, and with chlorine between I ın 15,656,500,000 and 
19,565,210,000 

The proportion iequned of each different substance 1s 
dependent upon very @simple conditions, viz unchanged com- 
position of the voltaic couple, a uniform temperature, and 
employing the same galvanometer The apparently constant 
numbers thus obtained may probably be used as tests of the 
puuty o1 of the uniformity of composition of the dissolved 
substances 

The ‘‘mimmmum-point” vaues with—{t) the chemical com- 
position of the liquid, (2) the kind of positive metal , (3) to 
a less degiee with the kind of negative metal , (4) the tempera- 
ture at the suface of the positive metal, and at that of the 
negative one , and (5) with the kind of galvanometer employed 

The order of the degree of sensitiveness 1s manifestly related 
to that of the degiee of free chemical energy of the liquid , also 
to the atomic and molecular weights of the dissolved substances, 
and to the ordinary chemical gioups of halogens The greater 
the degiee of free chemical eneigy of the dissolved substance, 
and the gieater its action upon the positive metal, the smaller 
the proportion of ıt required to change the potential 

As the ‘‘mmimum point” of a chemically active substance 
dissolved in water ıs usually much altered by adding almost any 
soluble substance to the mixture, measmements of that pomt in 
a number of hquids at a given temperature with the same voltaic 
pau and galvanometer will probably throw some light upon the 
degree of chemical freedom of substances dissolved ın water 


‘ On the Change of Potential of a Voltaic Couple by Variation 
of Strength of its Liqud” By Dr G Gore, FRS 

This paper contains a series of tables of measurements of the 
electromotive forces of a voltaic couple composed of unamal- 
gamated zinc and platinum in distilled water, and in aqueous 
solutions of different strengths of the following substances 
potassic chlorate, potassic chloride, hydrochloric acid, and 
biomine The measuements were made by balancing the 
potential of the couple by that of a suitable ther mo-electiic pile 
(Pioc Birm Phil Soc vol wv p 130) through an oidinary 
astatic galvanometer of about 100 ohms resistance 

The following are the minimum proportions of those substances 
required to change the potential of the couple in water potassic 
chlorate, between I in 221 and 258 paits of water, potassic 
chloride, between 1 ın 695,067 and 1,390,134, hydrochloric 
acid, between I 1n 9,300,000 and 9,388,185 , and of bromine, 
between I 1n 77,500,090 and 84,545,000 part» 

With each of these substances a gradual and uniform increase 
of strength of the solution from the weakest up to a saturated 
one was attended by a more or less irregulai change of electro- 
motive force 

By plotting the quantities of dissolved substance as o1dinates 
to the electiomotive forces as abscıssæ, each substance yielded 
a different curve of vanation of electromotive force by uniformly 
changing the strength of its solution, and the cuve was charac- 
teiistic of the substance As the least addition of a foreign 
soluble substance greatly changed the ‘‘minimum-point,” and 
altered the curve of variation of potential, both the curve and 
the minimum proportion of a substance requned to upset the 
balance of the couple in water may probably be used as tests of 
the chemical composition of the substance, and as means of 
examining its state of combination when dissolved By vary:ng 
the strength of the solution at each of the metals separately, a 


curve of change of potential was obtained fo1 each positive metal, 
but not for every negative one 


“ Influence of the Chemical Energy of Electrolytes upon the 
Mu.imum-point anc Change of Potential of a Voltaic Couple in 
Wate.” By Di G Gore, FRS 

By means of a zinc-platinum volta.c couple in distilled water, 
with 1ts electromotive force balanced by that of a suitable 
thermo electric pile? (Bum Phil Soc Proc vol iv p 130), 
the effect of several groups of chemical substances upon the 
potential of the couple was exammed Measmements were 
made of the elect.omotive forces of a sees of strengths of 
solution of each substance, and the 1esults are given in a series of 
tab.es 

The minimum p opoitions of substance 1equned to change the 
potential of the couple in water were as follows — 


Potassic 10date, between I in 443 and 494 
» borate 4, I, 344 »» 384 
», chlorate ae Cans 221 4, 258 
» iodide ihe hs; 15,500 ,, 17,222 
; biomide ,, I,» 66,428 ,, 67,391 
» chloride ” I» 695,067 ,, 704,540 
Iodine a. Gere 3,100,000 ,, 3,521,970 
Bromine ” I y, 77,500,000 ,, 84,545,000 
Chlorine +) I 5) I,264,000,000 ,, I,300,000,000 


On compaing these numbers we find that the proportion of 
substance required to upset the voltaic balance was laigest with 
the oxygen salts, mte.mediate with the haloid ones, and least 
with the free elementary halogens It was smaller tne greater the 
degiee of chemical energy of the substance , thus :t was about 400 
times less with chlorine than with iodine And it was smaller 
the greate: the degree’ of freedom to exert that energy , thus it 
was about 5,416,000 times less with free chlorine than with 
potassic chlorate, or 1,570,000 times less than with the combined 
chlorine of the chlorate, and about 185 times smalle: than with 
potassic chloride, or 88 times less than with the combined 
chlorine of that sal: 7 

The order or curve of variation of potential by uniform increase 
of strength of the solution was different with each substance, 
and was apparently characteuistic of the body ın each case A 
great number of such 1epresentative curves might be obtained 
with a zinc platinum or other voltaic couple in different 
electrolytes 


June 21 —‘‘Ferthe: Researches on the Physiology of the 
Invertebrata” By A B Griffiths, PhD, FRS (Edin), 
FCS (Lond ana Paus), Principal and Lecturer on Chemistry 
and Biology, School of Science, Lincoln, Member of the 
Physico-Chemical Society of St Petersburg Commanicated 
by Sir Richard Owen, KC B, F RS 


I The Renal Organs of the Asler idea 
ò 


The digestive apparatus of U7 iter rubens (one of the Aste- 
ridea) 1s briefly descubed as follows —The capacious mouth, 
found upon the oral side, leads into a short cesophagus, which 
opens into a wider sacculated stomach with thin distensible walls 
There are five large stomach sacs, each of these 1s situated in 
1adial position ind passes into the base of the corresponding 1ay 
Each sac or pouch s kept ın its place by two 1etractor muscles 
fixed to the median ridge of the ray, which lie between the two 
ampulle or water-sacs Passing towaids the aboral side, the 
stomach forms the well-known pentagonal ‘pyloric sac” The 
pyloric sac gives off five radial ducts, each of wnich divides into 
two tubules bear.ng a number of lateral pancreatic follicles, 
whose secretions are poured into the pyloric sac and intestine 
The author has proved the nature of this secret.on to be simular 
to the pancreatic fluid of the Vertebrata (Edinburgh Roy Soc 
Proc, No 125, p 120) Recently, the secretion found in the 
five pouches of the stomach (of Th aster) has been submitted to 
a careful chemical and microscopical exammation With a 
quantity of the secretion mic acid crystals were extracted by the 
same methods as described ın his previous papers (Proc Roy 
Soc, vol, xlu p 392, vol xxxvuı p 187) 

The tests proved the entne absence of wea in the secretion 
under examination No guanm or calcium phosphate could be 
detected in the secretion, although the author has found the 
latte. compound as an ingredient in the renal secretions of the 
Cephalopoda and the Lamellibranchiata (Edinbuigh Roy Soc 
Proc , vol xiv p 230) |, 

t This instrument 1 manufactured by Messrs Nalder Pres, Horsefeiry 
Road, Westminster 
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From this investigation, the isolation of uric acid proves the 
renal function of the five pouches of the stomach of the Asteridea 
These pouches are the homologues of the organs of Bojanus 
and nephiidia in the Mollusca, the gieen glands of the Crustacea, 
and the segmental organs of worms 


Il. The Salivary Glands of Sepia officmalis and Patella 
vulgata 

The author has already made a corplete study of the 
nephridia and the so-called ‘‘livers” in both these forms of 
the Invertebrata (see the memotrs, Zoe ct) Since then he has 
studied the chemico-physiological reactions of the secietion 
produced by the salivary glands of the cuttle-fish and the 
limpet , these organisms representing two urportant orders of 
the Mollusca 

"1 Sepa officinalis 


There are two pairs of salıvary glands in Sepa officinahs 
The posterior pan, which are the largest, he on either side of 
the cesophagus The secretion of the posterior glands 1s pomed 
into the cesophagus, while the secietion of the smaller anterior 
pan of glands passes duectly ito the buccal cavity This 
secietion' was tested by similar reactions to those desciibed m a 
fo. ner paper (Edinburgh Roy Soc Proc, vol an p 230) and 
with similar results 

‘There ıs much ın favou of the supposition that the dastattc 
Jer ment found in these secretions 1s produced as the 1esult of the 
action of nerve-fibies (from the mferio1 buccal ganglion) upon 
the protoplasm of the epithelium cells of the glands 

The author intends to evamine various organs in other genera 
and species of the Decapoda, especially those inhabiting the 
Japanese seas 

2 Patella vulgata, 


The two salivary glands of Patella are well-mathed and 
situated anteriorly to the pharynx, lymg beneath the pericardium 
on one side, and the renal and anal papille on the other They 
aie of a yellowish-biown colour and give off fom ducts The 
secietion of these glands was exammed by the same method 
applied to the saliva? glands of Sepia offcrnals, and with 
simular results 

The following table 1epresents the constituents found in he 
salivary secretions of the two orders of the Mollusca alezdy 
investigated — 








Cephalopoda Gasteropoda 





I 
(a) Dibran- (a) Pulmogas (b) Brancmo 





chata teropoca ! gasteropoda 
Soluble diastatic fer-' ' 
ment present , present present 
Mucin } present present 
Sulphocyanates į Present ? present 
Calcıum phosphate ' present ? present 





Fiom these investigations, the salivary glands of the Cephalo- 
poda and Gasteiopoda are similar in phystolegical function to 
the salivary glands of the Veitebrata 


III The“ Liver” of Carcinus meenas 

The “liver” of Cazcznus menas consis’s of two large glands 
on eacl. side of the stomach, and extending the whole length of 
the cephalo-thorax These organs are of a yellow colour, and 
consist of numerous czcal tubes arranged in tufts which aie 
easily seen im a dissection beneath the surface of wate 

The secretion of the so-called “liver” of Carcinus menas, 
when fieshly killed, gives an acid reaction 

From the reactions detailed in the paper the conclusion to pe 
drawn 1s that the so called “liver” of Caranus mænas is pan- 
creatic in function, z ¢ its secretion 1s more lihe the secietions 
of the pancieas of the Veitebrata than those of a true liver 

Some biologists look upon the vertebrate liver, pancieas, and 
salivary glands as differentiated bodies of an original pancieas 
of the Tivertebrata But have not very many forms of tne 
lower animals similar salivary glands to those found ın tne 
Vertebrata? And is not the so-called “liver” of the Inverte- 
brata a true pancreas capable of producing the same chemical 
and physiological reactions as the palftreas of higher forms? 


* Edinburgh Proc Roy Soc, vol an P 236 


Physical Society, June 23 —Prof Reinokl, F RS, Presi- 
dent, in the chair —The followmg communications were read — 
The photometry of colour, by Captain Abney, FRS This 
1elates to the measurement of light reflected froin coloured sur- 
faces and pigments as compared with the quantity reflected 
fiom white o1 black The apparatus used in the mvestigation 
consisted of a spectroscope and camera simula: to these used by 
the autho: for the production of a patch of ronochiomatic hght, 
and a smal. shadow photometer served for the measurement 
The scieen was made of two parts—one the colour to be tested, 
and the other white or black accowling to the standard being 
used , and the stick was arranged so that the shadows fell nea 
the junction of the two parts Laight reflected fiom the sm face 
of the first glass prism seived to illummate one shadow , and for 
the other, monochiomatic light of any desned colour could be 
used The irtensities were adjusted to equality by cutting off 
more or less of the stionge: light by means of a revolving wheel 
with adjustabie sectois, the openmg of the sectors being a 
measure of the luminosity of the pigment In anothe: anange- 
ment a double-image piism was used to separate the spectium 
ito, two parts Monochiomatic light fiom one part passed 
duect to the screen thiough sectors ın a rotating wheel, and 
monochiorratic light from *he other spectrum was reflected on the 
screen at a sufficient azimuth to giveea sepaiate shadow, by 
means of two total teflection pusms The losses by 1eflection 
were allowed for by obseiving the position of the adjustable 
sectors 1eqt 1red to give equal .n‘ensities on a white screen Fiom 
the 1esults obtamed ‘‘ colour curves” can be plotted for different 
pigments, &c and templates constructed which, when rotated 
1n the patn of a spectrun , reproduce the coriesponding colour. f 
Caimine, sky blue, and gold were tbus reproduced By means 
of templates constiucted fiom “colour cuives ” any colour may 
be reproduced at any future time In couse of the experiments 
many interesting observations on colom -blindness have been ob- 
tained by tre author and Geneial Festing, some of which were 
described A question was ashed as to whether ıt was possible 
to 1eproduce any given colou, for no two aic lights could be ex 
pected to give exactly equal intensities in all paits of the spectium 
Dr Thompscn requested mfoimation regarding the effect of 
absorption by the different thicknesses of the prism through 
which the ] ght passed, and thought the 1esults obtained might 
be different if piisms of othe: mateials were used The fact 
mentioned ın the paper as to the sky being greenish 1s well 
known to ait.sts, who usually mix cobalt blue with yellow to 
produce the required tint D: Thompson also 1eminded the 
members of an eapeiiment he biought before the Society some 
years ago, ın which grass seen through a solution of perman- 
ganate of potash appears bright ciimson when compared with 1ed 
colours seen through the same solution Inzeply, Captain Abney 
said that colowis could be mutated whatever the source used to 
pioduce the spectrum, for the resulting colour 1s the same as that 
seen when the “‘original” is viewed by light fiom that source 
Regarding absorption, &c , by the prism, he did not think any 
appieciable difference was produced, for the results obtainecl 
when using tle recomposed spectium as white light were the 
same as those got by using light 1eflected from the surface of the 
fast psm In conclusion, he dnected the attention of physicists 
to Loid Rayleigh’s papers on sky colous, &c , published in the 
Phil Mag, wuch would well repay very careful stady —Note 
on continues current tiansfoimeis, by Piof S P Thompson 
‘lwo classes of transformers ate considered, vz motor-generators 
and commuting transfor mers, in which a two-cucuit armature 1s 
fixe] in a 1evo.ving magnetic field Such a field may be pro- 
duced by us.ng a fixed gramme mng as the field magnet, and 
rotating the brushes round its commutator The formulz ob- 
tained apply equally to both classes If ¢ ca be the numbers of 
primary and secondary wires on qutside of armatme, E; E, 
ĉi fa 21 lo 7; 7,, the EMF, potential difference at ter- 
mınals, currents, and 1esıstances of primary and secondary 1e- 
spectively, then ıt 1s shown that ¢, = ža (7; + žr), where 


k= 2 which 18 called the «co efficient of transformation ” Thus 
41 
the potentia. difference is the same as if the dynamo part had its 
lesistance incieased by #7; As the cunents in the primaiy 
and secondary aie in opposite duections, the effective self- 
induction will be very small, hence such machines can be run 
with little o no spaiking In a previous pape by the same 
author, sımılaı piopeities as 1egaids self-induction and 1esistance 
were shown to exist in alternating curent transformeis « From 
the above equation it 1s evident that a motor generator cannot be 
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made to give constant potential when supplied at constant 
potential except When the internal resistances are very small , but 
by over-compounding the disturbuting dynamo the desned result 
may be obtained Mı Kapp agreed with the author as regards 
motol-generatois running with little spaiking, but thought the 
gieat difficulty m using them commercially would be in preserv ng 
the insulation between the cneuits, if anything lhe 2000 volts 
were used inthe pumary He also mentioned the method of 
producing a 1otatirg field by alteinating currents, recently de- 
scubed by Prof Ferrans and Mi Tesla, and thought it would 
be preferable to the one devised by the author of the pape: In 
1eply, Dı Thompson «aid that insulation could be easily mam- 
tained between the core and windings of biush armatures, and 
saw no 1eason why it should present very serous difficulties in 
continuous current tiansformers —On an optical model, by 
Piof A W Rucker, FRS The model exhibited and de- 
scribed 1s to illustrate the character of the vibiations m a crystal 
cut parallel to the axis, when plane-polaized light 1s incident 
upon t A rectangulu glass box repiesents the cystal, and 
glass plates placed at short distances fiom each end imitate 
uossed Nicols A 10d, canying colowed cncular and elliptical 
rings and straight bars, passes along the axis of the box These 
rings aie intended to indicate the chuacter of the vilnation at the 
different poimts at which they are placed ‘Ihe length of the 
crystal ıs supposed to $e such that plane-polazized 1ed 1ays 
emeige plane-polanzed in the mitial plane after being succes- 
sively plane, elliptical, cnculu, elliptical plane, elliptical 
circulair, elliptical and planc-polatized within the aystal All 
the light 1s quenched by the anclysing Nicol Supposing light 
of greate: frequency (say gieen) to be uscd, another rod with 
gieen ellipses, &c , ts placed in the box, and ilustiates that such 
lgh: emerges elliptically polarized, one component only of which 
1s stopped by the analyzer ‘This shows how plane-polanzcd 
white light, when passed through «1ystals placed betwen Nicols, 
may become colomed —On a new barometer, by Mı J H 
Blakesley A uniform glass tube is sealed at one end and a 
thread of meicury irtroduced, mclosing a quantity of at An 
observation 1s taken by noting the volumes \ and B, of the in- 
closed air (as indicated by the divis ons on the stalc} when the 
tube is placed vertically with its closed and open ends upward 
Lespecusely Ihe hught, IH of the buometer is given by the 
A-B 
A-B 
column ın the tube J] v1 convemence, Z 19 made 10 nihes The 
whole mstrument is very portable, waghirg only 6 o. nees, and 
meistuing about 18 ches long — In che absence of the author, 
a pape: on the existence of an undulatory movement accompany - 
ing the electric spark, by Di Linest H Cook, wastaken as icad 
When sparks pass butween two points placed above 2 plate on 
which some pow derea substance has Leen scattered, the particles 
anange themselyes m cncular lines approximately concenti 
with the projection of the middle Lne jom.ng the wo points 
The proximity of the lines1s found to be very neatly constant for 
the same powder, independent of the intensi y of the s uk used, 
o1 the material of the plate = Ditferent powders give different 
numbers of lines pe: inch, und mixt ues, numbers between those 
conesponding to then constituents A great number of sub- 
stances have been ti ed giving numbers between forty and eighty- 
e1zht per inch = ‘These extieme numbers were obtauned for chalk 
and silica respectively The auchor has teund no so'isfactory 
hypothesis by which to eaplain thy testlts A n»mba of photo- 
graphs accompany the paper, showing the characier of the 
figues produced At the meeting, an apparatus made by the 
lue Di Guthue was exhibited, witn which similar figmes to 
those desciibed in the pape: could be obtamed It consists of a 
shallow elliptical dish covered by a glass plate Sparks ae 
passed between two small knots across one focus, and powder, 
spunkled on the bottom, forms nto cncles about the other 
focus 


formula H - 7, wlae Zas the length of he meremy 


Anthropolozical Institute, June 26 —Igancs Galton, 
FR, President, in the chan —Vi Aithm > Bun ex- 
hited a collection of pottery and othe: objects fiom recent 
excavations In New Mexico—Mi H O korbes exhibited 
a sues of photog:aphs tahen by him in New Guinea —A 
paper on the Nicobar Islandus by Mı E H Man, was read 
Mr Man has been resident at the Nicobais for periods amount- 
ing in all to about 7 zeas, viz, 1571-88, dung that time he 
has prepared a vocabulary containing 6000-7000 words, and he 
has thus been ın a position ieadily to make’inquuies from the 


natives on the various points of ethnological interest connected 
with then constitution and their culture, and to substantiate fiom 
a vanety of independent sources all the information he obtained 

After giving a description of the islands and sketch of then 
histcry, Mr Man proceeds, woikmg on the lines laid down in 
the Anthropological Notes and Queries, to a careful considera- 
tion of the constitution of the Nicobarese, which he prefaces 
with an outline of certain facts and ethmic characteristics in 
support of the 1acıal affinities of the Nicobarese wich the Indc- 
Chinese 1aces Fiom measurements taken of 150-200 iındı- 
viduals at the differer: islands, Mi Man gives the average height 
of the Nicobarese men a» 53, and of the women as 5 fect, a 
resuit which dispioves the statements of earlie writers 1egaiding 
the disproportion which exists between the sexes .n respect of 
sıze The coloration of the shin pigment of the face, chest, 
back, aims, and thighs 1s found to differ in a more or less 
maiked degiee in each incividual , the two former aie usually of 
a distinctly hghte: shade than the last three Another enor 
necding conection 19 the assertion that these people can cany 
without any trouble 200 cocoa nuts, oL 5 cwts, whereas it 
appears that in spite of th. undoubtedly fine physical develop- 
ment the maximum load which a Nicobarese can carry may be 
reckoned as from 160 180 lbs In the absence of statistics 1t 1s 
difficult to speak with certainty, but from personal observations 
extending over 17 years it would seem that the average length 
of life among these wland_rs 1s higher 1ather than lower than it 
1s among the natives of the adjacent continents the extreme 
limit of life actually noted 1» a httle ove: 70, and 80 may be 
repar ied as the ma\.mum ever attained Wath reference to the 
numaiical strength of the ~bonginal population, a census taken by 
Mr Van a yea or two ago proves that nearly half the popula- 
tion of the group is cortained in Car Nicobar, where a deuded 
increase 19 taking place, as is also the case at Chowra I[cressa 
and Bompoha In the cential and southern portions of the 
Aidupelago the small rao of the juvenile element points, 
however, to a diminution m those islands of the number of 
inhabiuants Tt ass tisfactory to leain that, though not entirely 
cxempt fiom the ev:ls which seem inseparably connected with 
advance m civilization, it does not appear that the Nicobaicse 
have suffered cithe physically or morally fiom then contact with 
Luropeans dwing th, past Tg years 


Entomological Society, July 4-Dr D Shap, President, in 
the chur —Mı Frocl cxlvbited male and female specimens 
of aspder received frorn Colonel Le Grice, R A, who had 
cap'urec them at Folkestone on May 27 last They had been 
submited to the Rev © Pickaid-Cambuidge, FRS, who 
identified them as rhino tifanctatus, a species new to 
Butun Mi Inok also exhibited specimens of Merrsus 
acti uctor ‘Riley’, 1n Ameiicin parasite of the Hessian fly — 
Mi Walls-Kew exh.bited lusa of Adiunmonia tanacete found in 
Iincolnshne fecdinz on Scvvious —Mi Porutt exhibited a 
number of speamens of afria menara, bred fiom a buch of 
eggs found last year on a species of Rum.r at Huddersfield 
Min Porritt. suo thar this species, in the neghbouhouod of 
Hiddeisheld, was often moe spotted than the typical form but 
he had never before sten anything approaching ın extent the 
vaniation exhibited 1n these bied specimens Out of forty-four 
spec mens not pore than eight were like the oidinary type of 
the spcucs —Mi M'I achlan exhibited specimens of Lahngena 
wngeauad receives fron Rotterdam —Mr Jacoby exlubited 
the fullowing specie» of Phytophigous Coleoptera fiom Afiica 
and Mauagascir, recently desuibed by him in the Transactions 
of tne Soucty, yz Lema cttiohsis, Cladocera nigiificnnt, 
Octonpenis madagascariensis, Blephaiuda inter media, L? nigi o- 
maculata, Chiysome a ma tazascartensis, Sagi a opaca, Phfhartda 
ornctuv'lis, B lati emactiata, Mesodonta submetaidica, Senemati- 
alla vu dis, SPlucephaus utd fenms, Apophyha smaragdi- 
prunes, Aethoted Taret ts M ‘Alfted Wailly exhibited a large 
number of species of J epidop.era and Coleoptera, iccenly 
recuved by him fom Assam fiom te West Coast of Afia, 
and fiom South Afica Tle alsocahtbred eggs aad living luva 
of Bunryax fle red wd mite renarks on the life-history of 
the species 


Mineralogical Society, Jane 28--Piof Jas, Geke 
FRS, im the che. —The following papas were read —A 
mangano maguesiin mazncute, by Prof .\ Il Chester, Ha®ail- 
tou College, US A The distubution and origin of the mineial 
albatilen Ross shue, by fgugh Milla, F RS, of H M Geol 
SuĘey —Łlatente, a mineral tar m old red sandstone, Ross shne, 
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by Mr W Monson, Dingwall Academy —These papers were 
accompanied by various analyses, by Piof J Macadam —The 
rock forming feldspais and their determination, by Mr Alex 
Johnstone, and A B Guffths, F R S E —A Scottish locality for 
boruite, with analyses by Piof Macadam, by Rev W W 
Peyton —Munerals of the Treshinish Isles, by Piof Hedd.e — 
On the zeolites of 1ye water, Ayishue, by Prof Heddle —Prof 
Macadam communicated various analyses of coals, of head dies, 
and of diatomite —Mmmeials were exhibued by the Duke of 
Argy.!, Dr Balfour, Piof Macadam, M: Peyton, and Dr 
Black 


PARIS 


Academy of Science, July ọ9—M Janssen, President, in 
the char —On cyclones, by M Mascart Refeuimg tc M 
Faye s last communication, the author accepts as a concession 
the remark thrt at all events ın fixed depressions cunents arise 
about the periphery, which have a more or less conver gent 
tendency He also quotes the full text from Mohn’s work, 
showing that this meteorologist admits an ascend:ng motion m 
tropical cyclones, and ıs consequently opposed to M Faye’s 
theory —On the figue of the earth, by M H Poincaré The 
object of these calculations 1s to ascertain whether it be pessible 
to find a law foi the varying density ın the interior of the globe 
which shall satisfy at once (1) Clairaut’s equation, (2) the 
observed value +3, of the flattening , (3) the observed value 
305 6 of the corstant of the precession The conclusion arrived 
at 1s that no hypothesis on the law of densities will satisfy tnese 
values —T he number of centenarians in France according to 
the census of 1886, by M Emule Levasseur Of the 184 
returned as centenarians, IOI are shown to have been classed in 
this category by error For 67 of the others no documentary 
evidence was forthcoming, leaving 16 whose claim to the honour 
appeared to be fairly well established Joseph Ribas, the 
oldest, was born at San Estevan de Litera, m Spain, on August 
20, 1770, and was still living at Taibes in 1888, and ıs con- 
sequently now close upon 118 years old The greater proportion 
belong to the south western provinces, and as far as car be 
judged from available data there 1s no reason to suppose that 
they are either more or less numerous now than in former 
times —Formula for the calculation of longitudes by means of 
chronometers, by M Caspar By *he formula here worked out 
the author has determined a correction of 2” 45 fo. Ha1-Phong, 
Tonghing, which differs little fiom the 2” 93 which M La Poite 
has iecently obtained by the telegiaph —On the position of 
Timbuktu, by M Caron The approximate position of this 
place ıs found to be 16° 49’ N lat., 5°12’ W long, which 
differs consideiably from Baith’s 18° 3’ 45” N , 4° 5’ 10” W — 
On the determination of the constants and dynamic coefficient 
of elasticity of steel, continued, by M E Mercadier These 
researches lead to the general conclusion that the stuictly elastic 
properties shown in vibratory or other phenomena of a transitory 
nature should be carefully distimgwished from the physical 
properties accompanied by permanent distortion The former 
vary but slightly, the latter consideiably in the different kinds of 
hard and soft steel —On the propagation of the sound produced by 
firearms, by M de Labouret The apparent inciease of velocity 1s 
explained with M Journée on the hypothesis that the projectile 
at each successive instant of its motion through space 1s the centre 
of a fresh concussion The series of observations here recorded 
gives results for the velocity of the souna, which aie mainly in 
accordance with the theoretic calculations —A new method for 
the measurement of the electric resistance of saline solutions, by 
MM E Bouty and L Pomcaré A process is described by 
means of which the difficulties may be overcome, which are met 
with in the application of ordinary methods to salts ın solution at 
tempe.atures ranging fiom 300°to 500°C The iesults agree 
sufficiently well with those previously obtamed by M Foussereau 
by a different process for temperatures from 329° to 355° C — 
Actino electric 1esearches, continued, by M A Stoletow The 
author here describes an apparatus constructed by him for the 
puipose of studying the actino-electric cui1ents ın diverse gases 
and vapous, and under diverse piessures At ordimary pressure 
he finds little difference between dry air, moist au, and hydrogen, 
while fg carbonic acid the current 1s nearly twice as strong — 
On some compounds of yttrium, by M A Dubon To the few 
combinations of yttria hitherto obtained by the dry process the 
author here adds the silicate of yttna, gadol.nite of pure yttria 
and the crystallized oxide of yttring,—Syntheses by means or 
cyanacetic ether, by M Alb aller 


By the process | Books, Pamphlets, and Serials Received . .. 


already described for the preparation of the conesponding 
benzoyl, acetvl, propiony], and othe: ethers, te authoi has suc- 
ceeded ın obiaiming the synthesis of the oithotoluyl, phenylace- 
tyl, cmnamyl, and dicimnamyl cyanacetic ethers —On the 
alkaloids of cod liver ol by MM Aim Gautier and L Mour- 
gues It 1s shown that this substance contains several alkaloids, 
some veiy active but the piesent paper dea's mainly with the 
leucomaines obtained by the authors ftom the yellowish oils 
yielded both by the Norwegian and Newfoundland cod —On 
paiidoxal deafness and its tieatment, by M Boucheion This 
cunous affection, the paircousia of Willis, in which the patient 
1s deaf to wcids uttered in the sildhce of a 100m, but not in a 
noisy street, 1s here carefully studied and found to be a vanety 
of otopiesis —A fishing basket for deep sea hauls, and an electuic 
apparatus foi wJuminating the oceanic depths are descuibed and 
illusthated, tre forme: by Prince Albert of Monaco, the latte: by 
M P Regnaid 





BOOKS, PAMPHLETS, and SERIALS RECEIVED 


‘Lanular List of Austrahan Birds E P Ramsay (Sydney) — Flora of the 
North-East of Ireland Stewart and Corry (Belfast Naturalists Field Club) — 
Lewis’s Med cal and Scientific Library Catalogue (Lewis) —CharlesA Gullig’s 
Tours and Excurs onsin Great Britain S F Sn@rt(Un ted States Exchange) 
—Numerical Examples ın Practical Mechanics and Machine Design R G 
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SCIENTIFIC ASSESSORS IN COURTS OF 
JUSTICE 


pesa attention has lately been called, by various 

incidents, to the system under which the trial of 
scientific cases, and especially those in which the respec- 
tive rights of 11val inventors are involved, 1s at present 
conducted in courts of justice Last week Mr Justice 
Kay decided a case in which the Edison-Swan United 
Electric Company were plaintiffs, which lasted twenty-one 
whole days, 01 about one-tenth of the legal year , and it 15 
possible that 1t may occupy very much more time in the 
Court of Appeal, where every day 1s equivalent to three 
days in ordinary courts, because three judges sit here, and 
again in the House of Lords, if the litigants decide to 
proceed to extremities, as they very frequently do in cases 
of this magnitude andgmportance At the same tıme, Mr, 
Justice Kekewich was engaged in tiying another large 
electric patent case , the Court of Appeal had a similar case 
occupying ıt for several days, in the course of which Lord 
Justice Cotton, who presided, animadverted in somewhat 
severe terms on the length to which such cases are 
alljwed to1un His Lordship, with the concurrence of 
the two Lords Justices who sat with him, attributed this to 
the manner in which counsel spun out their arguments, 
and urged more bievity and conciseness Whatever may 
have been the circumstances ın the case to which the 
Lord Justice adveited, it 1s certain that the addresses of the 
eminent counsel engaged in the Edison-Swan case were 
not responsible for the twenty-one days which it occupied 
before Mr Justice Kay—not including seven o1 eight 
days for experiments ,—by far the greater part of this time 


I 
was occupied in hearing the contradictory and conflictfag 


evidence of a score of scientific men, many of the greatest 
eminence, on the points ın dispute between the parties 
With these points we have absolutely nothing to do here 
It ıs sufficient to say that the case involved the investiga- 
tion and decision of matters of the utmost complexity 
respecting the applications of recent electrical discoveries 
to hghting, and also some obscure questions in the 
history of these applications All these exceedingly com- 
plicated and difficult questions were -tried before an 
eminent judge, who, as he said himself at the commence- 
ment of his judgment, “has not had the requisite 
scientific training” It was, in fact, necessary to begin by 
instructing the judge in the elements of electiical science , 
the propositions which scientific men accept as truisms, 
or as common knowledge in discussions amongst them- 
selves, had here to be gone over aé zmzfzo in order to 
inform the judge’s mind respecting the A B C of the 
problem which he had to solve As to Mr Justice Kay’s 
success 1n the task of acquiring this information, we are 
quite willing to accept the opimon of one of the leading 
electrical papers, which says that ‘ the manser in which 
the judge grasped the bearing of the technical evidence 
has been the subject of 1emark amongst everyone present 
1n court ” 

We have no doubt that a judge, with his trained 
and experienced mind, would make a very apt pupil, but 
the process of obtaining knowledge, even in such cases, 


to the calmest and most equable mind to be compelled 
constantly to reconsider imfoimation acquired with 
care and difficulty, to find the views inculcated by 
one eminent man of science totally contradicted by 
another equally eminent It ıs not surprising that 
in the maze of conflictng opinions Mi Justice Kay 
was unable of bis own knowledge to find his way 
We ieproduced a painful incident in our columns at 
the time it occuied, with the view of exhibiting to our 
readers one of the evils of the present system for trying 
compl.cated cases, although the circumstance that the 
case was then sub judice precluded us from offering any 
comment on ıt We did this with a view of suggesting, 
also, that whoever was wrong—the judge or the expert 
witness—a matter which it did not concern us to inquire 
into—it 1s not in the interests of science that scientific men 
of reputation should pat themselves in the position 
of advocates, thus rendering sucn treatment possible 
Judges are only human, and, so long as men with no 
scient fic training are left to bear unaided the burden of 
trying cases hke that in which the Edison-Swan Com- 
pany were plaintiffs with their conflicting evidence, their 
authoritative opinions one way flatly contradicted by 
equally authoritative opinions the other, their masses of 
facts on subjects unfamiliar to the judge, so long must 
scientific men who are concerned in such cases expect 
unpleasant vencontres of this description either with the 
perplexed and worried judge or with the counsel on one 
side or the other To be a witness at any time in a court 
of justice 1s not pleasant , ıt 1s an experience we have all 
to go through, at one time or another, with more or 
less resignation, supported by the consciousness that 
we are doing our duty as citizens and aiding the course 
of justice But to be a witness in a scientific case 
on a subject to which you have devoted your hfe, 
and with regard to which you have obtained a position 
of authouity, ıt may be, amongst your fellows who are, of 
all men ın the world, the most capable of judging, and to 
be compelled to undergo cross-examination of the usual 
type at the hands of a gentleman who made up his few 
meagre and jeyune facts on the subject from his bief the 
might before, and who will forget all he knew by the next 
night—this ıs hard indeed But we cannot see how men 
of science can get out of these inconveniences and un- 
pleasantnesses any more than any other class of the com- 
munity, so long as the trials of these cases are in the 
hands of men who know nothing of science, and who 
have no regular and systematic means of obtaining aid— 
judic al aid, that is—from those who do 

Lawyers appear to be as discontented with the present 
system as men of science have 1eason tobe The prin- 
cıpal legal paper went so far the other day as to suggest 
the formation of a special court for the tial of patent 
cases These have increased so much of recent years, 
consequent on the vast increase of scientific discoveries 
and their practical applications to the business of life, 
that the old machinery 1s no longer adequate to deal with 
the new situation Other htigants suffer in their business 
and pockets , the courts become congested, and the judi- 
cial business of the country 1s seriously impeded The 
present arrangements can be satisfactory to no one, ev- 
cept, perhaps, to the feyelawyers who are making their 


1s not always a very smooth or pleasant one It 1s trying | fortunes by them To our minds, no very 1evolutionary 
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process 1s needed to 1ender the courts equal to the work 
A judge’s time in such cases is mainly lost in acquuing 
the information necessary to enable him to understand 
the points at issue On a famous occasion it was said 
that we should have to educate our masters , litigants in 
patent cases have to begin by educating then judges 
During the couse of the Edison case the judge found 
the evidence on one important point so conflicting, that 
he suggested the propilety of having experiments made 
by scientific men on both sides, in the presence of some 
disinterested man of science, who should 1eport to him 
on the result Thesuggestion was followed Prof Dewar 
and Dr Hopkinson cariied out the experiments on one 
side, Mr Crookes and Prof Silvanus Thompson on the 
other, the Piesident of the Royal Society being the 
umpire In the course of the judgment Mr Justice 
Kay acknowledged that Prof Stokes’s report made that 
“obvious,” which he could not previously underszand 
Prof. Stokes, ‘in fact, was called z# gué that particular 
point as an assessor to the Court Suppose he had been 
called in at the beginning, and had sat all through the 
case, how much time, labour, and unpleasantness would 
have been spared! How rapidly he would have enabled 
the judge to narrow down the points at issue, and to 
understand them! And if Prof Stokes had been aided 
by some other independent and qualified man of science, 
how much sooner and more satisfactorily the whole 
business would have been concluded We want, m fact, 
sworn scientific assessors in courts of justice to aid un- 
scientific judges ine arriving with reasonable despatch at 
reliable conclusions on matters which demand scientific 
knowledge Patent cases invariably turn on the con- 
struction of a written document~--namely, the specification 
—and this, like all other documents, is a matter for the 
Court, guided by the rules which app'y generally “ But,” 
says Lord Chancellor Cheimsford. “if the terms used 
require explanation as being terms of art or of scientific 
views, explanatory evidence must be given, and with this 
aid the Court proceeds to the office of construction ” 
Now there are two processes already in operation ir. the 
Hign Court of Justice, which it seems to us might well 
be appled to the determination of these complicated 
scientific cases, ot 1ather by which disinterested and 
unbiassed scientific aid might be given to the Court in 
the dete:mination of cases such as the Edison and Swan 
case One ıs by the system of “1eferring,” the other by 
assessors Reference is an evely-cay proceeding in the 
Courts in comphcated cases By the 57th section of the 
Judicature Act of 1873, the Courts are empowered “in 
any cause or matter requiring any prolonged examination 
of documents o1 accounts, or any scientific or local 
examination which cannot, in the opinion of the Court or 
a judge, conveniently be made before a jury, or conducted 
by the Court before its ordinary officers, che Court or 
Judge may at any time, on such terms as may be thought 
proper, orde: any question or issue of fact, or any 
question of account arising therein to be tried e.ther 
before an official referee, or before a special referee to be 
agreeg on between the parties ’ The ieferee or umpire 
igarmed with prope: powers, and in due time 1eports to 
the Court, which thereupon proceeds to adjudicate 
upon the case, having got rid, of a mass of technical 
details with which it was incompetent to deal by the 





instrumentality of the referee who was guite competent 
Doubtless ıt was in pursuance of this power that Mr 
Justice Kay referred a portion of the recent case to Prof 
Stokes , but suppose the whole matter, the issues having 
been narrowed down to their real limits, had been referred 
at the beginning to Prof Stokes, aided if necessary by 
some other independent expert, to report the result to the 
Court, about twenty days of valuable public time would 
have been spared, and in the end the decision would 
have commanded a confidence which the judgment of a 
wholly .nscientific judge, however acute, cannot be 
expected to receive 

But ıt appears to us that the system of assessors, who 
sit with the judge in court, and who aid him with theu 
scientific knowledge and eaperience, would be even more 
sat.sfactor} It1is in daily usein Admiralty cases The 
practice 1s thus laid down in Messrs Williams and Bruce’s’ 
“ Admiralty Practice,’ second edition, p 441 —“ If the 
questions 11 the cause depend ugpn technical skill and 
experience in navigation or other nautical matters, the 
Judge ıs usually assisted by two of the Elder Brethren of 
the Trinity House of Deptford Strond, who sit with him 
as assessors, and who, at the request of the judge, after 
hearing all the evidence on each side, advise him on all 
questions of a nautical character But ın all cases it*1s 
with the judge alone that the decision rests” An eminent 
Judge of the Piivy Council summed up the duty and 
position of assessors in these words —" He (the judge) 
1s advised and assisted by persons experienced ın nautical 
matters but that ıs only for the purpose of giving him 
the information he desues upon questions of professional 
skill, and having got that information from those who 
advise him, he is bound ın duty to exercise his own 
judgment The assessors merely furnish the 
m&terials Zor the Couit to act upon” But what this 
comes to ın practice, circumscribed though the duties of 
the assessors are ın theory, we learn from a remark of the 
eminent Admiralty judge, Dr Lushington “I never 
yet pronounced a single decree, when I was assisted by 
Trinity Masters, in which I was not perfectly convinced 
that the advice they gave me was correct” The presence 
of the Trinity Masters ıs secured by either party filing a 
precipe praying for their attendance And now all Ad- 
miralty cases, ın whatever Court, may be tried with the aid 
of nautical assessors, when this is considered desirable 

Although this system 1s, as a 1ule, confined to Admnalty 
cases 1n piactice, all Courts are empowered to call in the 
aid of assessors, for by the 56th section of the Judicature 
Act of 1873, the High Court or Court of Appeal may in 
any cause or matter in which it thinks ıt expedient so to 
do, call in the aid of one or mote assessors specially 
qualified, and try and hear such cause or matter wholly 
or in part with their assistance If Prof Stokes and 
some other qualified expeit had sat with Mr Justice Kay 
during the hearing of the recent lighting case, it 1s 
scarcely prebable that 1t would have lasted twenty-one 
days, or that various unpleasantnesses inseparable from 
the hearing ot such a case, which was nothing if not 
scientific, by a conscientious but unscientific judge, would 
not have been avoided ‘There are no reasons why a 
judge should not be aided in cases of this technical 
description by scientific experts, as Admiralty judges are 
by nautical expeits, there are a gieat many why he 
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should The ogderly and effective administration of 
Justice, the weight which should be attached to judicial 
decisions, the economy of public time, and, we would 
add, the self-respect of scientific men, and the best 
interests of scientific discovery, all call loudly for some 
such reform as that here suggested. 


LANGLEY S NEW ASTRONOMY 


The New Astronomy By Samuel Pierpoint Langley, 
PhD, LLD Illustrated (Boston. Ticknor and 
Co , 1888 ) 


ROFESSOR LANGLEY’S beautiful book does not 
appeal merely to the intellect The senses have 
their share in the gratification its perusal affords Every 
turning of a page 1s a conscious luxury Each touch of 
the paper, ın which the thickness of vellum 1s combined 
with the polish of satin, flatters the finger-tips with a 
bland caress In teature, ıt compares with the paper on 
which ordinary work-a-day scientific treatises are printed 
as does a velvet-pile with a Kidderminster carpet The 
binding is in a cor:esponding style of lavish magnificence 
The illustrations have obtained the last perfection of 
finish 

Yet the excellence of their execution 1s for the most 
part secondary to their intrinsic merit Needless to say 
that photographs figure largely among them There ıs a 
capital sunspot series by Rutherford , there are specimens 
of Pickering’s stellar spectra, besides several coronal 
autographs, Mr. Common’s inimitable Orion nebula, and 
Rutherford’s scarcely yet surpassed print of the moon 
Among visual delineations, we meet Bond’s admirable 
views of Donati’s comet, Trouvelot’s elaborate Saturn, 
De la Rue’s well-known Jupiter, above all, Prof 
Langley’s own exquisite solar drawings. The surfate 
of the sun has probably never been so peifectly seen as 
by hım , ıt has certainly never been depicted with such a 
wealth of trustworthy detail Some insight into one of 
the sources of his success 1s afforded by the following 
paragraph (p 17) — 

“The surface of the sun,” he tells us, ‘ may be com- 
pared to an elaborate engraving, filled with the closest and 
most delicate lines and hatchings, but an engraving which 
during ninety-nine hundredths of the time can only be 
seen across such a quivering mass of heated air as makes 
everything confused and liable to be mistaken, causing 
what 1s definite to look like a vaguely seen mottling It1s 
literally true that the more delicate features are only 
distinctly visible even by the best telescope during less 
than one-hundredth of the time, coming out as they dom 
bref instants when our dancing air 1s momentarily st1ll, 
so that one who has sat at a powerful telescope all day 
1s exceptionally lucky if he has secured enough glimpses 
of the true structure to aggregate five minutes of clear 
seeing, while at all other times the attempt to magnify 
only produces a blurring of the image This Study, then, 
demands not only fine telescopes and special optical aids, 
but endless patience ” 

‘ Endless patience” ıs, mdeed, a seme gud non in 
nearly all departments of astronomy, but it ıs not 
always associated with the skill of eye and hand witnessed 
to by the representations before us Nor could they have 





a more than commonly high quality The polarizing eye- 
piece made at Pittsbuigh must be one of the best ever 
employed to blunt the keen edge of the solar rays “By 
its aid,” our author remarks, “the eye can be safely 
placed where the concentrated heat would otherwise melt 
iron In practice I have often gazed through it at the 
sun’s face without intermission from four to five hours, 
with no more fatigue or harm to the eye than in reading 
a book” 

The object of the work before us 1s to advocate the 
claim of the “ New Astronomy "—the astronomy which 
studies the constitution of the heavenly bodies, as opposed 
to that which determines their movements—to a large 
share of public interest, sympathy, and benefactions than 
has hitherto been allotted toit The appearance of the 
eight chapteis of which it consists in the pages of the 
“Century” magazine, has doubtless already contributed 
to promote that end They are written in an emmently 
popular style, and with much of that Transatlantic fresh- 
ness by which many a jaded European palate is enticed 
to renewed enjoyment of wholesome literary fare They 
profess to give only a sketch of the results so fai attained , 
but :t is a highly stimulating and suggestive one 
Intelligible to all, they should be welcomed by readers of 
every grade of culture desiring to gain acquaintance, 
almost without an effort, with some of the most surprising 
encroachments ever yet made by the agile human mind 
upon the vast realms of the unknown 

The two most interesting, because the most oniginal 
chapters ın the book, are those dealing with the “Sun’s 
Energy” Here Prof Langley is more especially at 
home, his oprnions carry all the weight that long medi- 
tation and laborious research can give them, jet they 
are expressed not only without dogmatism, but almost 
with diffidence The higher value given to the “solar 
constant” by his inquiries into atmospheric selective 
absorption, have naturally obliged him to curtail the 
“life” of the sun During no more than eighteen milhon 
years can the present rate of radiation—supposing it fed 
by the shrinkage through gravity of the sun’s substance— 
have been maintained ın the past “We say ‘present’ 
rate of radiation,” our author continues, “ because, so long 
as the sun is purely gaseous, its temperature tises as ıt 
contracts, and the heat is spent faster, so taat ın early 
ages before this temperature was as high as it 1s now, the 
heat was spent more slowly, and what could have lasted 
‘only’ eighteen million years at the present rate might 
have actually spread over an indefinitely greater time in 
the past, possibly covering more than all the æons 
geologists ask for” 

This is of course perfectly true There can be no 
reasorable doubt that the sun was, in the initial stages of 
its Career, a comparatively murky luminary, rich in the 
promise of future possession, but scantily distributing, 
because scantily supplied fiom, stores of light and heat 
strictly tied up against the possibility of prematuie waste 
for the benefit of generations to come, its heus by entail. 
But has there been no compensatory period of eatrava- 
gance? Has our sun already passed through its “ Sian” 
phase—if a Sinan phase be indeed an inevitable 
“moment ’ in the existence of every sta1—or is ıt yet to 
come’ The question cagnot at present be answered, 


been brought to bear without instrumental’accessones of ! but until it 1s, estimates of the probable past duration, 
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in its wWuminative capacity, of the central body of’our 
system, are evidently illusory The actual radiauon of 
the sun would be not improbably decupled by the sudden 
change of its atmospheric and photospheric constitution 
to that of Sinus or Vega In other words, the stock of 
energy now sufficing for the expenditure of ten million 
years would then be dissipated in one million, with a 
corresponding abridgment in time of the heating and 
lighting efficacy thus vastly heightened in intensity The 
same caveat applies—should ıt be concluded that the 
Sirian 1s a later than the solar stage—to attempts to 
assign a teim for the mevitable exhaustion of the 
great fountain of vital possibilities The objection 1s 
however evaded by Prof Langley’s statement (p 100) 
that, aż the present rate, “the sun’s heat-supply 1s enough 
to last for some such time as four o1 five million years 
before ıt sensibly fails It ıs certainly remarkable,” he 
adds, “ that by the aid of our science man can look out 
from this ‘bank and shoal of time,’ where his fleeting 
existence 1s spent, not only back or the almost infinite 
lapse of ages past, but that he can forecast with some sort 
of assurance what ıs to happen in an almost infinitely 
distant futme, long after the human Jace itself will have 
disappeared fiom its present home Bat so it 1s, and we 
may say—with something like awe at the meaning to 
which science pomts—that the whole future radiation 
cannot last so long as ten million years ” 

Our author 1s sanguine as to the prospect of econo- 
muically applying the sun’s heat to mechanical purposes 
“ From recent mesures ıt appears that from every square 
yard of the earth exposed perpendicularly to the sun’s 
rays, ın the absence of an absorbing atmosphere, ‘here 
could be derived more than one-horse power, if the heat 
were all converted into this use, and that even on such a 
little area as the island of Manhattan, or that occupied 
by the city of London, the noontide heat is enough, could 
it all be utilized, to drive all the steam-engines in the 
world” (p 111) No wonder that, erticed by such calcu- 
lations, “ practical men” should devote attention to this 
unfathomable source of power and we may well believe, 
with Prof Langley, “that some of tne gieatest changes 
which civilization has to bring may yet be due to such 
investigations ” 

“Future ages may see the seat of empire transfered 
to regions of the earth now barren and desolated under 
intense solar heat—countries, which for that very cause, 
will not improbably become the seat of mechanical and 
thence of political power Whoever finds the way to 
make industrially useful the vast sun-power now wasted 
on the deserts of North Afiica or the shores of the Red 
Sea, will effect a greater change in men’s affans than any 
conqueror in history has done, for he will once more 
people those waste places with the life that swarmed 
there in the best days of Carthage and of old Egypt but 
under another civilization, where man shall no longer 
worship the sun as a god, but shall have learned to make 
it his servant ” 

In his chapter on “ Meteors,” ou autho seems to view 
with a certain degiee of favour the suggestion that some 
of these small bodies “ may be the product of tenestual 
volcanoes in early epochs, when >ur planet was yet 
Slowing sunhke with its proper heaz, and the foices of 
Nature were mote active ’ (p_ 193) He does not, how- 
ever, stop to discuss the *eufficulties besetting this 
hypothesis, had he done so, he could scarcely have 
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failed to conclude them insuperable , The resistance 
opposed by the atmosphere of the earth to the upward 
flight of projectiles from its surface has, fo. instance, 
never been sufficiently taken into account It 1s quietly 
assumed tnat some unspecified and insignificant addition 
to the init.al velocity needed to secure definitive escape 
m a vacuum, would have sufficed to overcome atmo- 
spheric hindrances , whereas the mmimum swiftness at 
starting in the second case should be at least thrice, or 
quadruple that in the first The effectiveness of the air 
in airestirg motion is practically exemplified in the con- 
tinuous meteoric bombardment against which ıt forms 
our sole shield Yet the projectiles composing it possess 
far higher velocities than terrestrial volcanoes could, 
under any conceivable circumstances, be supposed to 
impart And the few among them that meet the earth’s 
surface are impelled towards it by gravity after their own 
movement has been wholly, or all but wholly destroyed 
Instances must be very raie m @vhich an aerolite has 
brought down with it 1n its fall any portion of its orb.tal 
speed Moreover, ou present atmosphere 1s doubtless 
rate and shallow compared with its pristine condition , 
while there 1s no certainty that volcanic action, of an 
explosive xind, was ever much more eneigetic than ıt 
now 1s g 

Prof Langley adopts, or rather admıts the “ tempera- 
ture-classıficatıon ” of stellar objects curent at the tıme 
when his concluding chapter on “ The Stars” was 
written It speaks volumes for the 1apidity with which 
the ‘new astronomy” progresses that, in a few short 
months, this scheme—to which there were always serious 
objections—should have fallen obsolete Mr Lockyer’s 
recent investigations have at least had the effect of 
rendering a complete 1evision of ideas on the subject 1n- 
dfspensable The book with which we are just now con- 
cerned professes, however, not even to desciibe, but barely 
to mention, the various departments, photometric, spectro- 
scopic, and photographic, of stellar physical astronomy, 
“on each of which,” the author justly remarks (p 248), 
“as many books, 1athe: than chapters, might be written, 
to give only what 1s novel and of current interest But 
these,” Le adds, “ are themselves but a part of the modern 
work that nas overturned or modified almost every con- 
ception about the stellar universe which was familiar to 
the last generation, or which perhaps we were taught in 
our youth ” 

An English edition of a work which we can recommend 
as corresponding with singular felicity and charm to the 
designs of the wiiter, is in preparation, and will shortly 
appear Some photogiaphs of the moon, too recent to be 
as yet generally known, will probably replace in it such 
of Mr Nasmyth’s lunar illustrations as figure in the 
Ametican edition A M CLERKE 





e SOAPS AND CANDLES 


Soaps and Candles Edited by James Cameron, FIC, 
Analyst ın the Laboratory, Somerset House 
“ Churchill’s Technological Hand-books ° (London 
J and A Churchill, 1888 ) 

T object of this hand-book, as stated in the preface, 

is to add to the articles originally published ın 

Cooley’s “Cyclopedia” additional infomation from 
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various scattered sources, so as to present, in as small a The researches of the yet hving M Chevreul, made in 
compass as possible, information which ıt ıs hoped may | the early part of the present century, cleared up the 
be found useful to technological students and others | chemical constitution of oils and fats generally, and 
interested in the industries described Compression of | largely helped to bring about great 1mpiovements both 
bulk being a ma.n object, it ıs assumed that the reader | in the manufacture of soap and ın that of candles they 
has some degree of acquaintance with various points ! demonstrated that oils and fatty matters in general are, 
connected with theoretical and practical chemistry and | for the most part, compounds analogous to mineral salts, 
certain analytical processes, so that details in such cases ' being produced by the union of a “fatty acid” and an 
may be omitted without gnterfermg seously with the organic compound of weak basic characte: glycerin, 
usefulness of the book In carrying out the work of , in the same way that a mineral acid and a strong base 
compilation, the same necessity for economizing space | or metallic oxide will saturate one another to form a salt 
has rendered imperative considerable care in selecting | of the ordinary type, and that soaps are the alkaline 
and “boiling down” the matter, derived from some two | salts of the fatty acids contained in the oil, &c , used, the 
dozen different sources in the way of English bibho- process of “saponification” being simply the elimination 
graphy, for the most part published within the last few | of the organic basic constituent, glycerin, by the more 
years, amongst which may be more particularly men- | powerful alkali employed, potash usually forming a “ soft” 
tioned the works on soap-making, candle-manufacture, | soap, and soda a “hard” one By treating the soaps 
and alhed industries by Morfit, Kurten, Dussauce, | thus formed with mineral acids, the “fatty acids” are 
Christian, Ott, Lant Carpenter, and Watt, and the similarly displaced from combination with the alkalies, 
Cantor Lectures of Field (“Solid and Liqmd Iluminat- | and substances are thus obtained usually less fusible than 
ing Agents”) and of Alder Wright (“Toilet Soaps”) | the original fatty matter, but, hke it, capable of being 
References to Continental literature and patents, though | burnt in conjunction with a wick, and frequently with 
comparatively infrequent, are also to be found at intervals | less hability to smoking and charring the wick The 
throughout the book leading developments of the candle industry thence 
©n the whole, it must be admitted that the author has | resulting have accordingly been ın the direction of pro- 
carried out the work of selection and excision, compila- | ducing the fatty acids by saponification (or cheaper 
tion, abstraction, and general editing with great Judgment, | processes substantia!ly equivalent thereto), and expression 
and that he has succeeded in getting into very small com- | of the more fluid constituents (usually, though somewhat 
pass not only a large amount of general infomation, but unsystematically, termed o/ezme), so as to render the solid 
also a valuable epitome of most, if not all, of the various residue, or s¢ear7ne, of higher melting-point, and therefore 
advances in manufacture and the additions to scientific | better suited to form candles not apt to bend in summer 
knowledge that have been made up to the present date | or ın hot climates , and the use of mineral solid hydro- 
in connection with the industries treated of, comprising , carbons (paraffin-wax and allied materials from paraffin- 
not merely the production of soap and candles, but also | oil, petroleum, ozokerite, &c ) as ingredients ín combina- 
the intimately associated manufacture of glycerm This | tion with, and sometimes to the eaclusion of, the stearines 
latter ıs quite a modern offshoot from the parent indus- | thus formed The more solid fats (tallow, suet, and 
tries, neither of which, however, can claim as high an | certain solid vegetable fats) are naturally the substances 
antiquity as some of the metallurgical operations, for, | most largely employed, as furnishing the gieatest yield 
whilst the property of certain oils and animal fats to | of solid stearme suitable for candle-making , but several 
become converted into a saponaceous mass by treatment | oils and semi-fluid products (lıke palm and cocoa-nut oils), 
with the lye of wood ashes was known ın the first century | when chilled and pressed, yield a notable quantity of 
in an incomplete way, as evidenced by the writings of | more solid constituents equally available for the purpose 
Pliny, no authentic information ıs extant leading to the | The fluid fatty acids, or “ oleines,” obtained as by- 
belief that anything of the nature of true soap was known | products in the candle industry, are either neutralized 
at any much earlier period, the materials referred to by | directly by aqueous caustic alkalies, thus forming soaps, 
the Old Testament writers as Jorzth, and translated | or, according to the 1ecent process of Radisson, are fused 
“soap” (or, in early editions, “ sope ”), appearing to have | with caustic alkalies (preferabty, but not necessarily, 
been simply alkaline matter, without any oil or fatty ın- | potash), whereby oleic acid becomes converted into solid 
gredient combined therewith On the other hand, the | palmitic acid, of sufficiently high melting-point to be 
manufacture of candles, ze a wick surrounded by a sold | capable of employment for making candles 
fusible matter capable of combustion under such circum- For the manufacture of soaps, scarcely any fatty matter, 
stances like ol in a lamp, does not appear to have been , whatever its source or lack of purity, comes amiss , it being 
practised among the ancients, lamps burning fuzd oil | of course obvious that the coarser kinds are only available 
being their usual source of artificial illumination prob- | for the cheapest scouring soaps, and that only the better 
ably torches, or thick wicks impregnated with o1l, pitch, | kinds can be employed in the production ef superior 
&c , and sufficiently stiff to be handled, weresthe earhest | classes of soaps, especially those intended for toilet soaps 
form of candle Not until the fourth century of our era, | of high quality (which term by no means applies to all in 
howevei, does this crude device appear to have developed | the market) Recovered greases from wool-scouring and 
into anything approaching the modern form of candle, wax | fulling operations, foetid animal fats from the carcassgs of 
being then used as the combustible matter in the finer | horses, bones, and by-products of glue-manufacture and 
kinds, and tallow or other solid animal fat in the coarser | tanning, &c , greasy matters extracted from dead cats an 
descriptions dogs netted in the riverg and streams, and even that 
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obtained fiom the scum of sewage, represent some of the 
least attractive of thesourcesof oleaginous matter dealiwith 
by the soap-boiler , whilst more or less damaged o1 rancid 
ols, unfit for othe: use, and “ foots” fresidues containing 
much impurity, which separate during the processes of 
refining various kinds of oils), together with the somewhat 
impure oily matters obtained by the aid of solvents (e g 
carbon disulphide) fiom the marcs or cakes obtained in 
olive and seed-oil crushing, cocoa-nut and other rank 
vegetable oils, and animal tallows, laids, suets, &c, 
imported fiom abioal, and obtained by treatment usually 
of such a nature as to render the product moie or less 
malodorous, represent a better class of raw material, 
suitable, afte: more or less purification, for the ultimate 
production of the ordinary kind of household and laundry 
soaps The finest varieties of laid, &c, and punified 
almond and other comparatively cho.ce vegetable oils, 
and such like superfine materials, constitute the substances 
actually used in the manufacture of some of the best 
varieties of toilet soap, and suposed to be employed in 
the production of all such more delicate varieties 

The autho: briefly but clearly desciibes the leading 
piocesses and methods by means of which useful and 
even superio: qualities of soaps are manufactured ın bulk 
fiom the more ordinary materials, and the finer kinds fiom 
the choicest sources, usually on a smaller scale Numer- 
ous analyses of various sorts of soaps aie quoted, and the 
methods of production of “filled” (ze adulterated and 
watered) soaps, and of the composite scouing materials 
containing silicatesof soda and analogous alkaline com- 
pounds together with true soap, are adverted to It might, 
perhaps, be considered that sufficient stress has hardly 
been laid on the enormous extent to wh.ch such admixture 
1s sometimes carried on in the case of certain articles still 
sold unde: the name of soap When a scouring materal 
contains only one-seventh of its weight of actual soap 
(mostly from cocoa-nut oil), and about as much siicate 
of soda and inert soda salts added to “ haiden ” the mass, 
the balance being water pue and simple, or when a 
so-called “toilet soap” contains less than two-fifths of 
its weight of true soap, and nearly as much water, the 
balance being simply sugar and a more or less marked 
excess of corrosive alkaline matter (both calculated to 
act most injuriously on tender and delicate skins), it 
would be supposed by many that the lumt of honest 
trading and proper description of quality has been pietty 
closely, approached, 1f not a long way passed, by describ- 
ing and selling such articles as “soap” at all In the 
description of the manufacture of transparent toilet 
soaps by the process of solution of previously made 
soap (mostly yellow or resin soap) in alcohol, the author 
states that “most makers also add a certain proportion 
of glycerin” It would be more correct to say that in the 
great bulk of such soap actually sold a very considet- 
able quantity of sugar is present , whilst glycerin, although 
frequently professedly a constituent, 1s usually conspicuous 
by its entire absence from the composition—a difference 
by no means to the advantage of the consumer, if troubled 
with g sensitive skin, although not of any gieat conse- 
gueace to the fortunate possessor of a stout healthy 
epicermis not easily affected by external influences 


Sd oe a 
C R ALDER WRIGHT 





' INDIA IN 1887 
India :n 1887 By Robert Wallace, Professor of Agri- , 
culture and Rural Economy in the University of 
Edinburgh With plates and illustrations (London 
Simpkin, Marshall and Co Calcutta and Bombay 
Thacker, Spink and Co, 1888 ) 
PROEES OR WALLACE has evidently thrown his 
heart as well as his brains into his self imposed 
task He wished to know thé effect of his own teaching, 
and that of the college to which he was attached, upon 
the development of Indian agricultuie—and he went to 
see for himself Let us hope that Prof Wallace will have 
his rewaid for so unselfish a motive The key to his 
position les in the fact that Indian Government scholar- 
ships have been for many years bestowed at Cirencester 
upon Indian native graduates who have been selected 
for this purpose, with a view to their subsequent employ- 
ment in tne Agricultural and Forestiy Departments of 
India His object, as he himself epresses .t,1s ‘to induce 
the Government to alter its plans as regards the Indian 
Agriculture Department, and to see that giound which 
has been lost by inexperienced officers 1s yet capable of 
beng regained by efforts made in the ight direction” 
Quixotic as any attempt may appear to cause a Gov ein- 
ment department to alter itself, or to quietly submut to 
alteration, no doubt the best plan 1s to appeal to the 
public, and this 1s what Piof Wallace has done. He has, 
no doubt, to some extent courted contradiction and hostile 
criticism from those already engaged in agricultual 
improvement in India Huis book ıs not wanting in 
deaunciition of the existing system, the strength of which 
hes ın the strongly practical bias of the writer, who 
sympathizes with the farmer and his ways, whether 
found in the stalwart son of the soil in England 
or Scotland, or in the ryot of India Their methods 
are proved methods, their opinions are the result of 
thousands of veais of mental evolution Prof Wallace 
clearly shows an inherent dislike to that kind of innova- 
tion which springs from superficial knowledge gained ın 
one part of the globe and thrust upon those who are 
engaged under totally different circumstances of soil and 
chmate He insists most properly, we think, that it 1s a 
delusion to imagine that any man, however able, can 
gain a thorough or adequate knowledge of the science and 
practice of agricultuie in two years Without in the 
least detracting from the value of two years spent in 
study at an agricultuial college, he insists that the first 
step is the study of native agricultural practices “by men 
who have been trained in agricultue from their early 
youth in this country, and who have subsequently 
acquired a sound knowledge of the sciences bearing on 
the subject.” 

In the same spimt he imveighs heavily against the 
almost universal employment as model farm managers 
of men who have had no truly agricultural training, either 
practical cf scientific, and who have no intimate know- 
ledge of the native methods of cultivation The result of 
this system has been that “ many failures have destroyed 
the confidence of Government, and anything agnicul- 
tural, that 1s now being done, ıs reduced to the merest 
uumimun, with a chance any moment of being utterly 
abandoned ” $ 

While these views are forcibly expressed and abund- 
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antly illustrated, Prof Wallace has not forgotten to widen 
the scope and “interest of his very valuable book by 
copious information as to the products, the agriculture, 
the cattle, the struments of husbandry, the habits, and 
the customs of India He has placed on record an ım- 
mense number of facts which must render his book valuable 
for purposes of reference as well as interesting to the 
general reader With reference to the liberal display of 
photographic representations, executed by Waterston and 
Sons, the author looks upon them as instructive rather 
than artistic The photographs from which they were 
taken weie executed by himself, often under difficulties, 
but they are none the less accurate, and therefore trust- 
worthy 

With regard to the present arrangement of the book, 
the first 300 pages are devoted to descriptive matter 
relating to the cattle and other domesticated animals, the 
soils, implements of husbandry, and crops of India 
Much of the matter may be left by the busy reader, who 
will find the special views and conclusions of the author 
reserved for the concluding chapters ‘ 

The book is an honest and able attempt to place the 
peculiarities of Indian agriculture fairly before the British 
public, and the views of the author with reference to the 
best methods for developing the agricultural sources of 
the Indian Empire will, we hope, 1ecetve the attention 
they deserve. 





OUR BOOK SHELF 


Incwad: Yama or Twenty Years Personal Experience 
ın South Africa By J W Matthews, MD 
(London Sampson Low, 1887 ) 


DR MATTHEWS left England in 1864, soon after he had 
taken his medical degree He settled, in the fit 
instance, at Verulam, in Natal, where he was appointed 
a district surgeon Afterwards he became familia: with 
many different parts of South Africa, and especially with 
the Diamond Fields, the inhabitants of which twice re- 
turned him at the head of the poll to represent them in 
the councils of their country He 1s not a very skilful 
writer, but any one who will take the trouble to read his 
long and somewhat elaborate narrative will be rewarded 
by obtaining a great amount of solid and more or less 1n- 
teresting information Hehas naturally much to say about 
the population of the Diamond Fields, and about the pro- 
cess of diamond mining, and on these subjects he speaks 
with the authority of one who presents the results of direct 
personal observation Hehasalso brought together a good 
many curious and instructive facts about the native tribes , 
and his descriptions of scenery, 1f not biillant from a 
literary point of view, at any rate suffize to convey a 
general impression of some of the districts he has visited 
The work will be of considerable service to Englishmen 
who think of settling in South Africa 


First Elements of Experimental Geometry By Paul 
Bert (London Cassell and Co, 1888) 


THE book of which this is a translation was M 
Paul Berts last work, and, lke lis easlier books 
of a simular kind, it 1s written im a style that cannot 
fail to interest children His aim is to go straight 
to the goal, and, as he tells us in the preface, the 
goal of experimental geometry ım elementary schools 1s, 
not a knowledge of the properties of different figures, 
but the power of measuring objects round about us By 
the time the pupil has reached the third or fourth lesson 
he has learnt how to measure the height of a tree, and by 


so doing has done a practical piece of work, and begins 
to take an interest in the subject 

The book 1s divided mto nine parts, containmg m all 
about forty lessons The measurement of straight lines, 
plane areas, solids, lengths of curved lines, &c, are 
dealt with in the fist seven parts, the eighth shows 
the methods of cons’ructing various geometrical figures 
and the instruments employed, Part 9 consists of the 
elements of land surveying and of plan drawing 

The illustrations and diagrams are numerous and well 
chosen thioughout, and the work has been well trans- 
lated At the end of the volume exercises have been 
added for the use of teachers which are not found in 
the French version, the translator telling us that “the 
extraordinary character of our table of weights and 
measures has made it almost impossible to 1eproduce 
with the neatness and clearness of the or ginal the 
numerous examples which aie based upon the metrical 
system ” 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible jor opinions 
expressed by hes correspondents Nether can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this 01 any other part 
of NATURE No notice 1s taken of anonymous communi- 
cations ] 


The Renewed Irruption of Sysrhaftes 


"LHANKS to your kirdness ın printing a note of mine a few 
weeks since (p 103), I have received from your correspond- 
ents a large amount of help ın the task I have undertaken, but 
there 1s, to me at least, a complete blank as iegaids observations 
of Syithapies this year m Fiance It 1s almost ımpossıb'e for 
the invasion to have missed that country, sface Italy and Spain 
even have been visited in greate: force than upon any one of 
the former occasions, yet not a word of the buds being seen in 
Fiance on the present occasion has come to me, notwithstand- 
ing the inquiries I have made of French orn.thologists I would 
ask such of your reader» as may be ın that country to send me 
any tidings they may ob‘ain In 1863 there were at least a dozen 
French localities recorded, and ın some of them large flocks were 
seen I can hardly suppose that it has been otheiwise this 
year ALFRED NEWTON 


Magdalene College, Cambridge, July 23 


Dr Romanes’ Article in the Contemporary Review 
Ad 
for June 


My attention has been directed to an article enti led ‘ Recent 
Critics of Darwmism,’ by Dr Romanes in the June number of 
the Contemporary Renew While the anonymous writer of a 
recent aiticle in the Adinburgh Review 1s mghtly exposed for 
quoting what he believes to be the opimions of men who.e 
writings he can never have 1ead, or at least can never have 
understood, ıt ıs somewhat unfortunate that Dr Romanes 
should have fallen mto the similar erro: of not ’ making 
himself acquainted with views which ne profe-ses to express 
He states (on page 841) that while Cope, Semper, Geddes, 
and Seebohm have argred “ that any proof of natural selection 
as an operating principle opens up the 7707 e ultimate problem as 
to the causes of the variations on the occurence of which this 
principle depends,” Weismann and Poulton, on the other 
hand, ‘‘have not so much concerned themselves, with 
this more ultimate problem” As it ıs unlikely that Dr 
Weismann will have the opportunity of 1eplying to this 
statement, ıt 1s only nght to pomt out that this emment 
zoolog:st has most certainly concerned himself very earnestly 
with this ultimate provlem, and that his ouginal aad important 
theor.es upon the subject will be found in two of his recent 
papers, viz ‘‘ Die Contunuitat des Keimplasma’s als Giundlage 
einer ‘Jheorie der Vere~bung,” Jena, 1885, and ‘‘ Die Bedéhtung 
der sexuellen Foitpflanzung fur die Selektions-Theouie,” Jenag 
1886 

I should not have troubledgto write this 1eply on account of 
the allusion to myself, and I agree with Dr Romanes in the 
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belief that my wok does not thiow any light upon the causes of 
variation There are however many zoclogists who believé that 
it has such a bearing, and indeed it seems only natural that 
writers (such as Dr Romanes himself) who retain the Lamaichian 
conception of the duect influence of surroundings ın causing the 
variations of the higher animals, should believe (as I think 
wrongly) that they see evidence for the soundness of their views ın 
the results of experiments in which the colours of insects have 
been completely modified in a single geneiation by the action of 
environment EpwakD B POULTON 
Oxford, July 15 





The Thunder- 


THOSE who aie interested ın the study of anthropology need 
no reminder as to the European belief 11 a connection between 
ancient stone weapons and thunder It would be mere waste of 
time 1f I quoted instances of this connection , but ıt may not be 
devoid of interest to some of your reacers if I bring to then 
notice a modern account of the thunder-weapon, as described 
to-day by a New Zealande: The account may also be of 
service to those studying another branch of anthropology—thrt 
conceining the influence and value of ancient and modern 
creeds warring in the minds of semi-civilized peoples I shall 
make no comment of my own, but proceed to give a translation 
of a tale printed (ım Maori only) ın tne pages of the native 
newspaper, the Korzmako The few words in it which were 
not understood by those acquainted w:h the ordinary Maon 
speech, I referred to old men well versed in the dialect of that 
part of New Zealand 


“ The finding of Te Awhiorangi 


‘ The trrbes of this island have hitherto only heard of Te 
Awhiorangi, but have not seen it. We, Ngarauru—that is, the 
people descended from Rangitaupea, our ancestor who hed the 
axe—have never seen it until now One of our settlements, 
called Okutuku, 1s near Waitotara Twenty nauves from this 
settlement proceeded ın a party for the pmpose of gatnering 
the eauble fungus (Hakekakeka) for the purpose of sale With 
the party went a young woman whose name was Tomairangı 
(Dew of Heaven), the wife of Te Potonga Kaiawha This girl 
was a perfect stranger in the district she did not know where 
the sacred (tapu) places were , she belanging to the Ngaitahu 
(a South Island tribe), but her father was of us, the Ngarauru 
The girl wandered away by herself, looking here and there, 
searching for trees on Which tne fungus giew She saw a tiee 
on which there was fungus, and laid her hana on it, but suddenly 
there came the flash of the Axe Follcwing with her eyes the 
direction of the flash, she saw the Axe close against the foot of a 
Pukatea tree, a cry of terror broke from her, and she fled 
Screaming At the same time the thunder roared, the hghtning 
flashed, and blinding hail burst forth ın sudden storm, increasing 
her terror almost to madness Her husband heard her cries as 
she flew along but an old man, called Te Rangi Whakauione, 
duectly he heard her shueks, understooc the reason of thé out- 
cry, so he began to chant an incantation, and the funy of the 
storm abated When the party had assembled togethei in the 
open land, the old priest asked which of them had been to 
Tieke , whereupon the girl ashed ‘Where 1s Tieke?’ The 
old man answered that it was beyond the turn at Wauione 
Tomairangi replied, ‘I have been there, bat I did not know it 
was a sacred place I saw something that looked lhe a spirit, 
anc I am full of great fear’ Then all the party went to 
ascertain what ıt was, and then they found that it was indeed 
the lost sacred Axe, Te Awhiorang: After Te Rang 
Whakainone had chanted another incantation oven it, they all 
took hold of the Axe, and wailed over 1. When the crying had 
ceased, they brought the Axe back to the settlement All the 
tube knew that the Axe was somewhere in that vicinity, for our 
ancestor Rangitaupea had passed the secret on to his children ın 
the words, ‘Te Awhiorangi 1s at Tieke on the plain close above 
the Cave of the Dead’ Until now that place has been unvisited, 
being entirely sacred tll this day, the rcth of December, 1887 
Then gathered all Ngarauru and some of the Whanganui and 
Ngatiapa tribes, ın number 300 persons, and at dawn the next 
day the sacred thing was hung up on a tree that all might see ıt 
eThe priests, Kapua Tautahi and Werahiko Tarpuhi were at the 
head of the procession as they approached the place they 
reciting charms and incantations as they moved along wih the 
people following All the peoffe cared green branches m 
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their hands as an offering to Te Awhiorangi When the con- 
coarse drew near the place, saccesseve peads of thunder and 
Slashes of lightning 1 ent the air, then came down a dense fog, 
making ıt dak as mght The Tohunga (pests) stopped the ` 
thunder and dispersed the darkness by their incantations When 
the light again appeared, the people offered the green branches, 
together with a number of Maori mats, &c , then they made 
lamentations, and sang the old songs in which the ancient Axe 
was spoken of by their forefathers ” 

Thus far the native account Then follows an enumeration 
of the articles offered up as propitiation, then a description of 
the axe, which appears to be a hege and beautiful specimen of 
the stone weapon, so highly polished that the face of the be- 
holder may be seen 1eflected in ıt Afterwards, the pedigree, o1 
rather the mythological history, of the axe, showing how (name 
by name) ıt had been handed down fiom the first Maor chief 
who came to New Zealand (Turi), and that ıt had descended to 
him, through the great god Tane, from the primeval par, 
Heaven and Earth (Rangi and Papa) But our chief interest 
in ıt is the thunder heralding its finding 

EDWARD TREGEAR. 

Wellington, N Z , June rr 


The Dispersion of Seeds and Plants 


I HAVE read with much interest Mr Morris s communication 
on the above subject (NATURE, vol xxxvu p 466), and can 
corroborate most of what he states from personal observation 
I can also remove his doubt respecting the germination of the 
seeds of the Guava and Passiflora, to which may also be added 
the Zomato 

I have acopted the ‘‘ eath system” in my wc, and from*the 
place where the earth 1s deposited may always be gathered fine 
young plants of the three genera named above 

Thousands of acres of pasturage have been destroyed in this 
island by the distribution by birds of the Lantana, which was 
unfortunately introduced here by the first Roman Catholic 
missionaries, to form a hedge for their property at St Louis or 
Conception. The “ Gendarme plant” (an Ascleprad) was brought 
here ina p.llow by a gendarme from Tahiti It was a seed at- 
tached to a wing of silk cotton The genda, me shook out his 
pillow , the wind carried the seed to a suitanle spot, and now ıt 
vies with the Zantana mn destroying our pastures 

I have shot the Great Fiwt Pigeons of Fyi and this island 
with several seeds of the Cavarzum(?) in their crops, as Mr 
Morris says, as big as hen’s eggs The seeds of water-plants 
are conveyed, with the eggs of fresh-water Mollusca, to vast 
distances, adheing to the hairs and feathers of the legs of 
water birds—ducks, herons, and waders of all sorts In London 
the basins of the fountains in Trafalgar Square were peopled 
by Lymnea brought thither from the Serpentine, attached to the 
featheis of the sparrows who bathed, first ın one, and then ın the 
other, 

Another plant which occurs to me as being largely indebted 
to man for its distribution, 1s that known as the ‘* Cape Goose- 
berry,” which 1s a native of South America (I forget its botanical 
name) The Kaffirs call ıt the “ White man’s plant,” and say it 
follows the white man everywhere I know it 1s found in India, 
Ceylon, Afmca, Fi, New Caledonia, New Hebiides I 
1eally believe boiling ıt into jam does not destroy the vitality 
of the seeds We have just got a plant here, bearing a lovely 
flower, but whence ıt comes no one knows It has hard wooden 
seed capsules, each furnished with two hooks as hard as steel 
and as shaip as needles, this size and shape These, hooking 


into the hide of any ammal, would be carried for days until 
forcibly dislodged 

The “ Bathurst burr” (Xanthium spinosum) was mtroduced 
into the Cape in a cargo of wool wrecked at Cape Lagulhas, 
and spread out to dry, first there, and then at Simon’s Town, at 
both of which places the “burr” sprang up I believe and 
hope I destroyed the first and last plant of ıt that sprang up in 
New Zealand some twenty-five years ago The seed had been 
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brought ın the living, fleece of a fine merino ram The owner of 
the pasture was cherishing the ‘‘ wonderful new plant,” and was 
not a ttle horrified when I tool out my knife and carefully cut 
itdown He was more horrified when I told him what ıt was 

The seeds of some of the Indian banians, I believe, require 
to pass through the bodies of birds to enable them to germinate 
A minute bird (Dzcezm) feeds on them, and ıs so small that its 
dropping cannot fall clear of the branch on which ıt sits, conse- 
quently it ıs glued to the Lark and takes root Sometimes this 
takes place on a palm tree , the roots then run down the trunk, 
and finally smother then host e 


Bnitish Consulate, Noumea, May 15 E L LAYARD 





Indian Life Statistics 


ALTHOUGH Mr Hill (ın NATURE of July 12, p 250) refers 
to tne Hol festival as among possible influences in causing 
variations of births, he does not say whether he considers luchy 
and unlucky months and years, which so largely affect marriages 
an India, as incidents which may have an effect 

HYDE CLARKE 





TIMBER, AND SOME OF ITS DISEASES? 
X 


J5 the months of Aprıl and May, the younger needle- 

like leaves of the Scotch pine are occasionally seen 
to have assumed a yellow tinge, and on closer examination 
this change in colour, from green to yellow, 1s seen to 
be due to the development of what look like small orange- 
coloured vesicles standing off from the suface of the 
epideimts, and which have in fact bust through from the 
interior of the leaf (Fig 31) Between these larger orange- 





Fic 31 —To the left ıs a pair of leaves of the Scotch pine, with the blister- 
like cutta a of Peridermium Pini (var acicola) projecting from 


ther tissues these blisters are orange-yellow in colour, and contain 
spores, aṣ shown in Fig 33 Between the blisters are the minute 
spermogonia 6 To the right ıs a small branch, killed at æ æ a by 
Peridermium Pini (var corticola), the blister like yellow Æc:d:a of 
the fungus being very conspicuous (Reduced, after Hartig ) 


yellow vesicles the lens shows certain smaller btownish or 
almost black specks Each of the vesicular swellings 1s a 
form of fungus-fructification known as an @czdzum, and 
each of the smaller specks ıs a fungus structure called a 
Spermogoniunt, and both of these bodies are developed 
from a mycelium in the tissues of the leaf I must employ 
these technical terms, but will explain them more ın detail 
shortly the point to be attended to for the moment 1s 


© Contirued from p 272 





that this fungus in the leaf has long been known under the 
name of Peru ermium Pini (vai actco/a,2e the variety 
which lives upon the needie-like leaves) 

On the younger branches of the Scotch pine, the 
Weymouth pine, the Austrian pine, and some others, there 
may also be seen ın Mav and June similar but larger 
bladder-like orange vesicles (£czdza) bursting through the 
cortex (Fig 31), and here,again,careful e,amination shows 
the darker smaller \feriogonza m patches between the 
Æcdia These also arise from a fungus-mycelium ın the 





Fig 32 —Blisters (4 czdia) of Perzdermium Pin: (var corticola) ona branch 
of the Scotch pine some of tre Zcrdia have already burst at the apex 
and scattered their spores, 6 4, the others are still intact (Natural 
size, after Hess ) 


tissues of the cortex, whence the fungus was named Pers- 
dermium Pint (var cortzcola) It ıs thus seen that the 
fungus Perzdermzum Pint was regarded as a parasite of 
pines, and that ıt possessed two varieties, one inhabiting 
the leaves and the other the cortex the “varieties” were 
so considered, because certain trivial differences were 
found in the minute structure of the czdza and Spermo- 


goma 


If we cut thin vertical sections through a leaf and one 
of the smallest -#czdza, and examine the latter with the 
microscope, it will be found to consist of a mass of spores 





Fic 33 —Vertical section through a very young Merdeum of Peridermeum 
Pint (var acicola), witn part of the subjacent tissue cf the leaf A the 
mycelium of the parasitic fungus running between the cells of the leaf 
immediately beneath the epidermis of the leaf, the ends of the hyphae 
give rise to the vertical row» of sp>res (4), the outermost of which (J) 
remain barren, and form the membrane of the blister like body The 
epidermis ıs already ruptured at Ø by the pressure of the young 
cdwun (After R Harug highly magnified ) 


arranged in vertical rows, each row springing from a 
branch of the mycelium the outermost of these spores— 
ze those which form a compact layer close beneath the 
epidermis—remaun barren, and serve asa kind of membrane 
covering the rest (Fig 33,#) It 1s this membrane which 
protrudes lıke a blister from the tissues The hyphe of 
the fungus are seen running 1n all directions between the 
cells of the leaf-tissue, and as they rise up and form the 
vertical chains of spores, the pressure gradually forces up 
the epidermis of the leaf, befsts ıt, and the mass of orange- 
vellow powdery spores protrude to the exterior enveloped 
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in the aforesaid membrane of contiguous barren spores | mycelium on the one hand, which tues to extend all round 
If we examine older c:dza, 1t will be found that this | ın the cortex, and the tree itself, on the othe, as it tries 
membrane bursts also at length, and the spores escape to repair the mischief, will end in the triumph of the fungus 
Similar sections across a Sperutogonzum exhibit a | as soon as its ravages extend so far as to cut off the wate1; 
structure which differs slightly from the above Here | supply to the parts above this will occur as soon as the 
also the hyphæ in the leaf turn upwards, and send | myceliur extends all round the cortex, or even soonei if 
delicate branches m a converging crowd benea‘h the | the effusion of turpentine hastens the blocking up of the 
epidermis, the latter gives way beneath the pressure, and | channels This may take many years to accomplish 
the free tips of the hyphz constrict off very minute spore- So far, and taking into account the enormous spread 
like bodies These mute bodies are termed Sfermatia, | of this disastrous disease, the obvious remedial measuies 
and I shall say no more about them after remarking that | seem to be, to cut down the tiseased tiees—of couse this 
they are quite barien, and that similar sterile bodies aie | should be done in the wmter, or at least before the spores 
known to occur in very many of the fungi belonging to | come—and use the timber as best may be , but we must 
th s and other groups first see whether such a suggestion needs modifying, after 
Sections through the cada and Spfermogonza on the | leaining more about the fungus and its habits It appears 
cortex present structuies so similar, eacept in mnnute | clear, at any rate, however, that every diseased tree 
details which could only be explained bv lengthy desc1ip- | removed means a source of A<cidiospores the less 
tions and many illustrations, that 1 shall not dwell upon Probably everyone knows the common groundsel, which 
them, simply reminding the reader that the resemblances abounés all over Br.tain and the Continent, and no doubt 
are so striking that systematic mycologists have long | many of my readers are acquainted with othe: species of 


referred them to a mere vatiety of the same fungus the same genus (Seveczo) to which the groundsel belongs, 
Now as to the kind and amount of damage caused by | and especially with the ragwort, (Senecio Jacobea) It 
the ravages of these two forms of fungus has long been known that the leaves of these plants, and 


In the Jeaves, the mycelium is found running between the | of severa. allied species, are attacked by a fungus, the 
cells (Fig 33, 4),and absorbing or destroying their contents mycelium of which spreads in the leaf-passages, and gives 
since the leaves do not fall the first season, and the myce- | rise to powdery masses of onange-yellow spoies, arranged 
hum remains living ın their tissues well into the second year, | ın vertical rows beneath the stomata these powdery 
it 1s generally accepted that it does very little harm At 
the same time, it 1s evident that, 1f very many leaves are 
being thus taxed by the fungus, they cannot be supplying 
the tree with food materials ın such quantities as if the 
leaves were intact However, the fungus 1s remarkable in 
this respect—that ıt hves and grows for a year o1 twoin the 5 
leaves, and does not (as so many of its allies do) kill them 
after a few weeks Jt 1s also stated that only young pines are 
badly attacked by this form it 1s rare to find Æczdia on 
trees more than twenty years or so old 

Much more disastrous results can be traced directly to 


the action of the mycelium in the cortex The Fyphæ Fig 34 —Section across an old pine stem ın the cancerous region injured by 
Perıdernnum Pin: (var corticola) As shown by the figures, the stem 





giow and branch between the green cells of the tiue cortex, was fifteen years old when the ravages of the fungus began to affect the 
as well asin the bast-tissues beneath and even make their | © cambium near a ‘Lhe mycelium, spreading in the cortex and cambium 
way into the medullary rays and resin-canals in the wood, on all sides, gradually restr cted the action of the latter more a d more = 
h h d Sh b h f at thirty years old, the strll sound cambium only extended half-way 
though not very deep ort branches of the hyphz round the stem—no wood being developed on the opposite side By 
pierce the cells, and consume their starch and other con- the tiie the tree was eighty years old, only the sma area of cambium 

z i! Indicate: y the thin line marae o was stil alive, and soon ter- 
tents, causing a large outflow of resin, which soaks 1n.o the wards the stem was completely “ringed,” and dead, all the tissues being 
wood or exldes from the bak It 1s probable that this suffused with resin (After Hartig ) 


effusion of turpentine into the tissues of the wood, cam- 
bium, and cortex, has much to do with the diying up of | masses of spores burst forth through the epidermis, but 
the parts above the attacked poition of the stem the | are not clothed by any covering, such as the Æcıdia of 
tissues shiivel up and die, the turpentine in the canals | Perzdermium Pint, for mstance These groups of yellow 
slowly sinkinz down into the ınjured region The drying | spores burst foith in irregular powdery patches, scattered 
up would of couise occur 1f the conducting portions are | ove: the under sides of the leaves in July and August . 
steeped in turpentine, preventing the conduction of water | towards the end of the summer a slightly different form of 
fiom below spoie, but similarly arranged, springs from the same 
The mycelium lives for years in the cortex, and may be | mycelium on the same patches From the differences in 
found killing the young tissues just formed fiom the cam- | their form, time of appearance, and (as we shall see) 
bium during the early summer of course the annual ring | functions, these two kinds of spores have received dif- 
of wood, &c, 1s here impoverished If the mycehum j| ferent names Those fist produced have numerous 
1s confined to one side of the stem, a flat or depressed | papıllæ on them, and weie called Us edospores, from their 
spieading wound arises, if this extends all rounc, the | analogies with the uredospore of the rust ‘of wheat , 
parts above must die the second kind of spore 1s smooth, and is called the 
When fairly thick stems or branches have the mycelium | Ze/zutospore, also from analogies with the spores produced 
on one side only, the cambium 1s injured locally, and the | ın the late summer by the wheat-rust The fungus which 
thickening is of course partial ‘The annualiings aie | produces these uredospores and teleutospores was 
formed as usual on the opposite side of the stem, where | named, and has been long distinguished as, Coleosportume 
the cambium 1s still mtact, or they are even thickei than | Senectonzs (Pers) We aie not immediately interested in 
usual, because the cambium there diverts to itself more | the damage done by this parasite to the weeds which it 
than the usual share of food-substances where the | infests, and at any rate we might well be tempted to 
mycelium exists, however, the cambium ıs destroyed, and | rejoice in its destructive action on these garden pests ıt 
no thickening layeris formed From this cause arise | 1s sufficien: to point out that the influence of the mycelium 
@ancerous malformations which are very common ın } ıs tu shorten the lives of the leaves, and to rob the plant of 
pine-woods (Fig 34) | food matenal in the way referred to generally in my last 
Putting everything togetherggt 1s not difficult to explain | article 
the symptoms of the disease The struggle between the | What we are here more directly interested ın ıs the 
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following A few ygars ago Wolff showed that if the spores 
from the Æcidia Of Perzdermium Pint (var aczcola) are 
sown on the leaf of Seveczo, the germinal hyphe which 
grow out from the spores exter the stomata of the Senecio 
leaf, and there develop into the fungus called Coleosporium 
Senectoms In other words, the fungus growing in the 
cortex of the pine, and that parasitic on the leaves of the 
groundsel and its allies, are one and the same ıt spends 
part of its lıfe on the tree and the other part on the herb 

If I left the matter stated only in this bald manner, ıt 1s 
probable that few of my readérs would believe the wonder 
But, as a matter of fact, this phenomenon, on the one hand, 
1s by no means a solitary instance, for we know many of 
these fungi which require two host-plants in order to 
complete their hfe-history , and, on the other hand, several 
observers of the highest rank have repeated Wolff’s experi- 
ment and found his results correct Hartig, for instance, 
to whose indefatigable and ingenious researches we owe 
most that 1s known of the disease caused by the Perzder- 
uum, has confirmed Wolff’s results 

It was to the brilliant researches of the late Prof 
De Bary that we owe, the first recognition of this re- 
markable phenomenon Of heterecsm—ze the inhabiting 





Fic 35 —A spore of Peridernnum Pint germinating It puts forth the 
long, branched germinal hyphe on the damp surface of a leaf of 
Senecio, and one of the branches enters a stoma, and forms a my celium 
in the leaf after some time, the mycelium gives rise to the uredospores 
and teleutospores of Coleosporzunt Senecronis (After Tulasne highly 
magnified ) 


moie than one host—of the fungi De Bary proved'that 
the old idea of the farmer, that the rust ıs very apt to 
appear on wheat growing in the neighbourhood of 
berbeiry-bushes, was no fable , but, on the contrary, that 
the yellow ced:um on the berberry ıs a phase in the 
life-history of the fungus causing the wheat-rust Many 
other cases are now known, eg the Æcıdium abietinum, 
on the spruce firs ın the Alps, passes the other part of its 
life on the Rhododendrons of the same region Another 
well-known example is that of the fungus Gymno- 
sporangium, which injures the wood of junipers Oersted 
first proved that the other part of its life ıs spent on the 
leaves of certain Rosacez, and his discovery has been 
repeatedly confimed I have myself observee the follow- 
ing confirmation of this The stems of the junipers so 
common in the neighbourhood of Silverdale (near More- 
cambe Bay) used to be distorted with Gymnosporangium, 
and covered with the de/eufospores of this fungus every 
spring in July all the hawthorn hedges in the neighbour- 
hood had their leaves covered with the A©cidium form 
(formerly called Reste/za), and ıt was quite easy to show 
that the fungus on the hawthorn leaves was pioduced by 


NATURE 


tcra auauaaaaaaaasaasasasaaaaaaaaasassssasassasasasasastsat$lualuaasaetuatlulululsu$l 


299 





sowing the Gymnosporangium spores on them Many 
other well-established cases of similar heteræcısm could 
be quoted 

But we must return to the Perzder minum Pint. It wih 
be remembered that I expressed myself somewhat 
cautiously regarding the Perzder mzum on the leaves (var 
acıcola) It appears that there 1s need for further inves- 
tigations into the life-history of this form, for it has been 
thought more than probable that ıt ıs not a mere variety 
of the other, but a totally different species 

Only so lately as 1883, however, Wolff succeeded in 
infecting the leaves of Seneczo with the spores of Perder- 
nuum Pint (acicola), anc developing the Coleosporrum, 
thus showing that both the varieties belong to the same 
fungus 

It will be seen fiom the foregoing that in the study of 
the biological 1elationships between any one plant which 
we happen to value because it produces timber, and any 
other which giows in the neighbourhood there may be 
(and there usually 1s) a series of problems fraught with 
interest so deep scientifically, and so smportant economic- 
ally, that one would suppose no efforts would be spared to 
investigate them no doubt it will be seen as time 
progresses that what occasionally looks like apathy with 
1egard to these matters is in reality only apparent 
indifference due to want of information 

Returning once more to the particular case in question, 
it 1s obvious that our new knowledge points to the 
desirability of keeping the seed-beds and nurseries 
especially clean from groundsel and weeds of that 
description on the one hand, such weeds are noxious 1n 
themselves, and on the other they harbour the Coleosportum 
form of the fungus Perzdermzum under the best conditions 
for infection It may be added that it 1s known that the 
fungus can go on being reproduced by fhe wredospores on 
the groundsel-plants which hve through the winter 

H MARSHALL WARD 
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EARTHQUAKES AND HOW TO MEASURE 
THEM! 


PROF EWING explained that the study of earthquakes 

had two aspects, one geological and the other 
mechanical, and it was of the latter alone that his lecture 
was to treat The mechanical student of earthquakes 
concerned himself with the character of the motion that 
was experienced at any point on the earth’s crust, and 
with the means by which an earthquake spread from point 
to point by elastic vibration of rock and soil The first 
problem in seismometiy was to determine exactly how the 
ground moved during an earthquake, to find the amount 
and direction of every displacement, and the velocity and 
rate of acceleration at every instart while the shaking 
wenton He was to deal with the solution of that,problem, 
and to describe some of the results which had been 
obtained ın the measurement of earthquakes in Japan, 
where earthquakes happened with a frequency sufficient 
to satisfy the most enthusiastic seismologist Most early 
attempts to reduce the observing of earthquakes to an 
exact science had failed because they were based on a 
false notion of what earthquake motion was It had been 
supposed that an earthquake consisted of a single or at 
least a prominent jerk, or a few jerks, easily distinguishable 
from any minor oscillations that might occur at the same 
time ‘The old column seismometer, for instance, 1ecom- 
mended ın the Adm ralty Manual of Scientific Inquiry, 
attempted to measure what was called the intensity of 
the shock by means of a number of cncular columns of 
various diameters which were set to stand upright lıke 
ninepins on a level base It was expected that the shock 
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would overthiow the narrower columns, the broadest that 
fell serving to measure its severity, and that the columns 
would fall in a dnection which would point to the place 
of origin of the disturbance In fact, however, such 
columns fell most capriciously when they fell at all, and 
1t was impossible to learn anything positive from their 
behaviour in an earthquake The reason was that there 
was no single outstanding impulse an earthquake con- 
sisted of a confused multitudinous jumble of irregular 
oscillations, which shifted their direction with such 
rapidity that a point on the earth’s surface wriggled 
through a path lıke the form a loose coil of string might 
take if it were ravelled mto a state of the utmost 
confusion The mechanical problem in selsmometry was 
to find a steady-point—to suspend a body so that some 
point in it, at least, should not move while this compli- 
cated wriggling was going on The steady-point would 
then serve as a datum with respect to which the movement 
of the ground might be tecorded and measured The 
simple pendulum had often been suggested as a steady- 
point sersmometer, but ın the protracted series of oscilla- 
tions which made up an earthquake the bob of a pendulum 
might, and often did, acquire so much oscillation that, far 
from remaining at 1est, ıt moved much more than the 
ground itself The lecturer illustrated this by showing 
the cumulative effect of a succession of small impulses 
ona pendulum when these happened to agree in period 
w.th the pendulum’s swing The fault of the pendulum, 
from the seismometric point of vew, was its too great 
stability, and its consequently short period of free oscilla- 
tion To prevent the body whose inertia was to furnish a 
steady-point from acquiring independent oscillation, the 
body must be suspended or supported astatically, in 
other words, its equilibrium must be very nearly neutral 
Methods of astatic suspension which had been used in 
seismometry were described and illustrated by diagrams 
and models, ın particular the ball and block seismometer 
of Dr Verbeck, the horizontal pendulum, and a method 
of suspension by crossed cords based on the Tche>icheff 
straight-line link-work 

The complete analysis of the ground’s motion was 
effected by a seismograph which resolved it into three com- 
ponents, two horizontal and one vertical, and recorded each 
of these separately, with respect to an appropriate steady- 
pomt, by means of a multiplying lever, on a sheet of 
smoked glass which was caused to revolve at a uniform 
rate by clock-work The clock was started nto motion 
by the action of the earliest tiemors of the earthquake on 
a very delicate electric seismoscope, the construction of 
which was shown bya diagram In this way a record 
was deposited upon the revolying plate which gave every 
possible particular regarding the character of the earth’s 
motion at the observing-station A complete set of the 
instruments as now manufactured by the Cambridge 
Scientific Instrument Company was shown in action 
Prof Ewing also described his duplex pendulum seismo- 
graph, which draws on a fixed plate of smoked glass 
a magnified picture of the horizontal motion of the ground 
during an earthquake Apparatus wes shown for testing 
the accuracy of the seismographs by means of imitation 
ea~thquakes, which shook the stand of the instrument, and 
diew two diagrams side by side upon the glass plate—one 
the record given by the seismograph itself, and the other 
the record derived from a fixed piece which was held fast 
man independent support The agreement of tke two 
recordswith one another proved how \ ery nearly motionless 
the “steady-point ” of the seismograph remained during 
even a prolonged shaking resembling an earthquake This 
test was applied to the instruments on the table, ard the 
closesagreement of the two diagrams was exhibited by pro- 
gecting them on the lantern-screen A large number of 
autographic records of Japanese eai thquakes were thrown 
on the screen, including several! which have been aheady 
reproduced im this journal (N44 URE, vol axa p 174, vol 
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AXXI p 581,vol aaavı p 107), and parficulars were given 
of the extent of the motion, and the velocity and rate of 
acceleration, ın some 1epreséntative examples To deter- 
mine the rate of acceleration was of special interest, 
because ıt measured the destructive tendency of the» 
shock The lecturer eaplained that some of the seismto- 
grams exhibited on the screen had been obtained since he '- 
had left Japan by his former assistant, Mi Sekiya, who 


now helé the unique position of Professor of Seismology . 


m the Imperial Japanese University Prof Sekiya had 
recently taken the pains to construct a model representing, 
by means of a long coil of copper wire carefully bent into 
the proper form, the actual path pursued by a point on 
the earth’s surface during a prolonged and rather severe 
shaking This model of an earthquake had been made 
by combming the three components of each successive dıs- 
placemert as these were recorded by a set of seismographs 
hke those upon the lecture-table The appearance of 
Prof Sekiya’s model (a description of which will be found 
in NATURE, vol xxxvi p 297) was shown to the audience. 
by means of the lantern 

Prof Ewing drew attention to the small tremors of high 
frequency which characteized the beginnings of earth- 
quake motion, and which were apparent ın a numbei of 
the diagrams he exhibited These generally disappeared 
at a comparatively early stage in the disturbance In the 
early portion they were generally found at first alone, 
preceding the larger and and slower principal motions , 
and then when the principal motions began, small tremors. 
might still be seen for some time, superposed upon 
them In all probability these quick-period tremors 
were normal vibrations, while the larger motions were 
transverse vibrations , and a reference to the theory of 
the transmission of vibrations ın elastic solids served to 
explain why the quick-period tremors were the first to be 
felt The whole disturbance went on foi several minutes, 
with irregular fluctuations in the amplitude of the motion, 
and with a protiacted dying out of the oscillations, the 
period of which usually lengthened towards the close, 
The record of a single earthquake comprised some 
hundreds of successive movements, to and fro, round 
fantastic loops Each single movement usually occupied 
from half a second to two seconds Earthquakes were 
quite perceptible in which the greatest extent of motion was 
no more than 1/100 of an inch In one case, on the other 
hand, Prof Sekiya had obtamed a record in which the 
motion was as much as an inch and three-quarters Even 
that was in an earthquake which did comparatively little 
damage, and there was therefore reason to expect that in 
a severely destructive shock (such as had not occurred 
since the present system of seismometry was developed) 
the motion might be considerably greater 

Prof Ewing concluded his lecture by pointing out that 
seismographs might find practical application ın measuring 
the stiffness of engineering structures He exhibited, by 
the lantern, seismographic records he had recently taken 
on the new Tay Bridge, to examine the shaking of the 
bridge during the passage of trains The instrument had 
been placed on one of the great girders, two-thirds of a 
mile from the Fife end, at a place where there was reason 
to expect the vibration would bea maximum The extent 
of mot or was remarkably small It was less than an 
eighth of an inch, even while the train was passing the 
seismograph—a fact which spoke well for the stiffness 
of the structure Nevertheless, by watching the index 
of the seismograph he had been able to tell whenever 
a tran came on at the Dundee end of the bridge, a 
distance of 14 mile from the place where the instrument 
was standing One could then detect a vibratory motion, 
the extent of which was probably not more than 1/500 of 
aninch This began in the longitudinal direction, and 
for some tme longitudinal vibration only could be seen 
As the train came nearer, lateral vibration also began, and 


| the amphitude of course increased It reached a maximum 
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when the train was close to the seismogiaph, and con- 
tinued visible until the train had passed off the bridge at 
- the other end 





DOES PRECIPITATION INFLUENCE THE 
MOVEMENT OF CYCLONES ? 
[5 


Prof Ehas Loomis’s first “ Contribution to Meteoro- 
logy,” in the American Journal of Arts and Science, 
he examined the distiibutibn of rain around 152 storms 
(cyclones) in the United States, in order to determine 


» whether there exists any relation between the velocity of 


of the centre of the depression 1s scarcely perceptible 

We find, therefore, through the investigation of the relative 
lowest barometer reading in its behaviour to rainfall, that 
our former conclusions are confirmed” (Ixxxu Bunde d. 
Wiss u Ab, November 1880) This investigation does 
not necessaiily prove taat precipitation does not appre- 
ciably influence the movements of cyclones in general, but 
at least suggests that ın the first cases mentioned above 
the unequal distribution of rain around rapidly moving 
cyclones was not the cause, but the result of the cyclone’s 
advance In cyclones which move very slowly, as do 
tropical cyclones, the air ascends almost uniformly around 
the centre , but when cyclones haye a more rapid pio- 


a storm’s progress and the extent of the accompanying | gressive motion, the arr in the rear, which has not only to 


rain area He found that “the average extent of the 
-ran area on the east side of the storm’s centre is 500 
miles , and when the rain area extends more than 500 
miles, the storm advances with a velocity greater than the 
mean , but when the extent of the rain area is less than 
500 miles, the storm advances with a velocity less than the 
mean” In his twelfth “Contribution” he examined 39 
storms which moved with exceptional velocity (1000 miles 
or more per day) and¥ound that “ the rain area generally 
extended a great distance ın advance of the storm centre, 
the average distance being 667 miles” Finally, Loomis 
examined 29 cases of those abnormal cyclones in the 
United States which moved toward the west He says 
—‘In nearly every case we find a fall of rain or snow in 
thg region toward which the low centre advanced, and in 
most of the cases the rainfall was unusually great 
It may be inferred from these comparisons that the fall 
of rain or snowis one of the most important causes which 
determine the abnormal movements of areas of low 
pressure” (ninth memoir, p 44) Ley and Abercromby 
state that in Great Britain the relation of the weather to 
the cyclone centre 1s the same whatever the path of the 
cyclone , thus when storms advance toward the west the 
greatest cloud development and rainfall 1s to the west of 
the cyclone centre In the Proceedings of the Royal 
Meteorological Society, vol \lin , Abercromby gives a table 
showing the ielation between the intensity of “ trowgh 
phenomena” and the velocity of cyclones This table 
mdicates very clearly that the greate: the velocity of the 
cyclone the more marked the “trough phenomena” 
Hence, according to Abercromby’s definition of “ trough 
phenomena” the heaviest rain and cloud areas are massed 
toward the front of rapidly advancing cyclones, while 
immediately after the passage of the line of minimum 
pressure the sky begins to show signs of clearing This 
1s especially well marked ın cyclones passing off the north- 
east coast of the Umted States When the cyclones are 
moving with unusual rapidity, not only all the rain, but 
almost all of the cloud area 1s confined to the front half 
of the cyclone 
Loomis suggested that the excess of rain in front of 
rapidly advancing cyclones was one of the causes of the 
rapid advance , but when investigating heavy rainfalls in 
the United States he concludes that “ the forces which 1m- 
part that movement to the air which 1s requisite to an 
abundant precipitation of vapour, instead of deriving in- 
creased strength from the great volume of rain, rapidly 
expend themselves and become exhausted,” and after 
examining certain cyclones which were accompanied by 
no rain he adds “So that it seems safe to conclude that 
rainfall 1s not essential to the formation of areas of low 
barometer, and is not the principal cause of ¢heir forma- 
tion or of their progressive movement” Hann arrives at 
similar conclusions from investigations in Europe After 
investigating an especially heavy rainfall which occurred 
m Austria and vicinity in August 1880, he concludes 
thus —“ The appearance of a barometric minimum in 
Hungary occasioned abnormal and extended precipitation 
on the west and north-west side of this barometric de- 
pression The reaction of this precipitation on the position 


enter, but to follow the cyclone, 1s more retarded by 
friction than the air in front, and hence does not enter 
the cyclone so freely, so that the formation of cloud and 
rain in the rear 1s retarced , while, on the other hand, a 
larger volume of new ar enters the progressing cyclone 
1n front, and increases the amount of precipitation Thus, 
between Febuary 12 and 14, a cyclone passed across the 
American continent with the exceptionally high velocity 
of 58 miles per hour During its passage the highest 
wind velocity reported on any of the United States 
Signal Service morning weather maps was 40 miles per 
hour, occuring immediately in the rear of the cyclone at 
Father Point, Can , on tne morning of the 14th At none 
of the other 130 stations did the maps show a wind velocity 
exceeding 30 miles per hour during the passage of the 
cyclone This ıs an example of many similar cases which 
show that in rapidly moving cyclones the air in the 1ear 
near the earth’s surface does not move as rapidly as the 
cyclone itself, Hence, ıt seems evident that the air near 
the surface immediately in the rear of these cyclones 1s 
not an which has followed the cyclong near the surface, 
but air which has descended from above Espy showed 
many years ago that, on account of mechanical heating by 
compression, no descending au can be accompanied by 
precipitation , and an explanation ıs thus afforded why 
there 1s none, 01 but Jittle cloud and puecipitation in the 
rear of rapidly moving cyclones On the other hand, in 
order that a cyclone may advance rapidly, there must be 
a rapid decrease in pressure, and consequently a rapid 
removal of the air, ın front of the advancing depression 
Since, according to the normal circulation of a cyclone, 
there 1s an inward movement near the earth’s surface 
and an upward and outward movement near the top, this 
upward and outward movement ıs necessarily increased 
in unusually rapid-moving cyclones, and hence also the 
cloudiness and precipitation are increased 
ouly observations of cloud movements made during 
the day hours for nearly two years at Blue Hill Observa- 
tory indicate that tne velocity of storm movement, and 
especially the variamlity of the weather, are intimately 
connected with the velocity of movement of the general 
atmosphere ‘ 
The writer is hence led to believe that the main cause 
of rapid cyclone progression is an unusually rapid drifting 
of the atmosphere over large regions , and the unequal 
distribution of rain around the cyclone ıs due to the 
rapid progress of the cyclone 
H HELM CLAYTON 
Blue Hill Observatory, Boston, June 18 





NOTES. 


Mr Joun WHITEHEAD returned to Labuan ın safety from 
his second expedition to Kina Balu, and is daily expected in 
England He ascended tie mountain to its summit, and at- 
tained to an altitude of 13,500 feet His collection will conta 
many novelties, the small portion sent by him in advance to 
Mr Bowdler Sharpe exhibying many curious features The 
new species will be described by Mr Sharpe in the forthcoming 
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numbei of the /ézs, and four genera and twelve species appear 
to be quite new to science Mr Whitehead spent altogether 
eight months on the mountain of Kina Balı, and 1s at present 
known to have discovered thirty-one new species of birds On 
tus last expedition he met with fifteen different kinds of rodents, 
and his collections of reptiles and insects are also very large 


Mr ALFRED EVERETT, the well-known explorer of Borneo 
and the Philippine Islands, has had to 1eturn to England to 
recruit his health, sorely shattered by his nineteen years’ 
residence in the topics He has brought with him a collection 
of birds and animals, amongst which are apparently many 
interesting species He also discovered in the Brunei district 
the nest of Macherhamphus alcinus, the curious crepuscular 
Honey-Kite of the East, but unfortunately the tree in which ıt 
was placed pioved to be inaccessible Ths remarkable genus 
of Hawks occurs in the Malayan peninsula, Borneo, and again 
in New Guinea It has an Ethiopian representative, M 
anderssont, which inhabits Damaia Land and Madagascar 


THE summer meeting of the Institution of Mechanical En- 
gineers will be held in Dublin on Tuesday, 31st inst , and the two 
following days, unde the presidency of Mı Edward H Carbutt 
An influential Committee has been formed for the reception of 
the Institution, under the chairmanship of Lord Rosse, F R S 
On Friday, August 3, a visit will be paid to Belfast, on the 
invitation of a local Committee presided over by the Mayor, Sir 
James H Haslett 


THe half-yearly general meeting of the Scottish Meteoro- 
logical Society was held ın the hall of the Royal Scottish Society 
of Arts, Edinburgh, on Monday, July 23, at two pm The 
following was the ‘‘ Business” —(1) Report from the Council of 
the Society ; (2) the temperature of the air and surface-water 
of the North Atlantic, by H N Dickson, (3) the climate of 
the Isle of Man, by A W Moore, (4) note on eaith cuirents 
on Ben Nevis, m connection with anticyclones, by R T 
Omond , (5) St Elmo’s fire observed at the Ben Nevis Observa“ 
tory, by A Rankin Photographs of clouds, &c, from Ben 
Nevis were exhibited 


THE Berlin Academy has granted to Dr R von Lendenfeld 
the sum of 1000 maiks to aid him in imvestigating the 
physiological functions, chiefly the digestion, of sponges. 


A HUNGARIAN deputy, M MHlavka, has given a sum of 
200,000 florins towards the establishment of a Czeck Academy 
of Science at Prague - 


THE death of Prof H Carvill Lewis, ın the full vigow of 
manhood and of work, will be a painful surprise to many friends 
on both sides of the Atlantic He died of typhoid fever at 
Manchester on July 21, a few days after landing ın England, at 
the beginning of a journey undertaken in continuance of his 
investigations into the glacial deposits of Europe 


THE death is announced of Dr Ludwig Julius Budge, the 
eminent physiologist and anatomist He was born at Wetzlar, 
September 6, 1811, and died at Greifswald on July 14 


THE Geologists’ Association have issued the programme of a 
long excursion to the Forest of Dean, Wye Valley, and South 
Wales, from August 6 to Ir 


THE Revue Internationale, publisned at Rome, contains 
a deseription of the eighth centenary of the University of 
Bologna, and a dignified reply to the criticisms of the 
correspondent of the Ztzzes The correspondent maintained 
that all delegates of foreign Uneyersities, including American 
Colleges, ought to have received honorary degrees, without 
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saymg what the number and what the value of such dis- 
tinctions would have been The honorary Megree was given 
“agh scenzrate salite i altissima fama,” and this would hardly 
apply to all the chosen or self-constituted representatives of the 
world’s Universities We quote the folowing words from the 
article in the Revue Jnter natrona’e for July —‘‘ Il a paru dans le 
Times quelcues correspondances très acerbes, sans giande portee 
cependant, etant donné le caiactére du journal En lisant le 7zmes, 
la pensée du lecteur se 1eporte souvent instinctivement à ce Sır 
John Daveme, qu, au due de Raffini, était un parfait galant 
nomme, un viai gentilhomme, mais auqucl ıl pouvait airiver— 
un peu par effet de son caractère individuel, un peu par l’effet 
du caractère national—de ne pas se montrer trop impartial, trop 
juste, nı trop tempéré dans ses jugements ” 


DESPAICHES have been received from Dr Nansen announcing 
the safe ceparture of his expedition for Greenland fiom the Isa 
Fjord, in Iceland, on board the steam whaler Yason 


AN aso omical observatory 1s about to be erected within the 


walls of the Foreign College at Pekin 
° 


A CORRESPONDENT of an English newspapei published in 
China furnishes the following account of the new foreign College 
being erected at Iientsin by the Viceroy Li Hung Chang —‘‘In 
coming up the Perho to [ientsin, the first object of importance 
that will new strike the eye of a stranger 1» the new College 
building which ıs being erected just outside the mud rampart, by 
the Viceroy, for the instiuction of Chinese youth in the mysteries 
ofthe English language and of foreign science. This 1s a massive 
edifice, two stories high, built around the four sides of a square 
which forms a large interio court not less than one hundred 
feet on eitl.er side, around which, on the inner sides of the 
buildings, me spacious verandas The construction of the 
building, under the careful supervision of a capable foreign 
engineer, 1s all that could be desired If the educational results 
are equal to what has been accomplished by brick and mortar, 
the Viceroy will have gieat occasion to be pioud that he bas 
be€n privileged to start such an institution It was hoped that 
the College would be ready for opening this autumn, but there 
seems litle prospect that it can be opened before next spring ” 


Ir 1s reported from Chima that Dı Dudgeon, of Pekin, has 
published in Chinese a work on anatomy which he has had in 
preparation for some yeais , that a compamion work on materia 
medica ıs in the press, with treatises on physiology and photo- 
giaphy, 1n the latter of which the dry process ıs explained Dr 
Dudgeon ıs also prepaiing bi-lingual vocabularies of medical and 
anatomical terms 


WE are glad to learn that the Mikado of Japan has been 
pleased *o destow the Order of the Rising Sun on Prof John 
Milne, of tne Imperial University of Tokio, the well-known 
investigator of seismic phenomena ` 


Vor wu Part 1 of the Journal of the College of Science of the 
Japanese Imperial University, contains an important summary 
by Prof Sekiva of the results of seismometric observations in 
Tokio during two yeas, from September 1885 to September 1887, 
with special reference to the measurements of vertical motion 
The observations recorded by Prof Sekiya were for the most 
pat made with Prof Ewing’s seismographs, some on the soft 
marshy groand of the lower part of the city, and some on the 
stiffsoil of the uppei paits Panticulais are 1ecorded very fully 
for 119 earthquakes m a taole setting forth the greatest hori- 
zontal and vertical motion, the penod of the motion, the 
maximum velocity and rate of acceleration, the duration of the 
disturbance, and the approximate locality of the origin At the 
end ofthe paper the results are collated, and averages are, 
deduced, fiom which it appears that the greatest horizontal 
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motion 1s about six times the gieatest veitical motion in those 
earthquakes in which vertical motion was sensible These, 
however, formed only 28 pe: cent of the whole number ie 
corded The period of the vertical motion was little more than 
half that of the horizontal In only 18 per cent of the recorded 
shocks was the extent of motion greater than one millimetre 
The paper forms the most extensive collection of data ın absolute 
seismometry that has yet been published, and ıs a very valuable 
contribution to seismology 

ACCORDING to a telegram sent thovgh Reuter’s agency from 
Yokohama on July 18, a volcanic eruption had occuned at 
Mahamats (? Takamatsu) Four hundred persons aie 1epoited 
to have been killed and 1000 mmjured 


IN our issue of the 6th Octoter last (vol xxxvi P 546) we 
drew attention to the useful work of Mr Wragge, the Govern- 
ment meteorologist of Queensland, ın issuing daily weather 
charts for Australasia The entne meteorological observing- 
system of that colony ıs in comse of reconstiuction, upon the 
lines adopted by the Meteorological Office in London and other 
similar institutions abroad, and Mr Wragge invites attention to 
the new series of weather charts now prepared at 9h am 
daily (except Sundays and holidays), files of which are kept at 
the Meteorological Office and at the office of the agent for 
Queensland, both in Victoria Street The chai ts, which are on 
a large scale, contain observations received by wire from seventy- 
two selected observatories distributed over the Australian con- 
tinent, Tasmania, and New Zealand, show very clearly the 
general atmospherical conditions, and contain besides collated 
information from about 300 smaller stations A promment 
feature in the new meteorological service 1s the preparation of 
a complete digest of the meteorological conditions of each 
colony, together with forecasts, which are issued about 5h p m 
to the press These publications have, of course, a special 
value to men of science generally, while to those interested in 
agricultural and shipping pursuits they have a practical beaimng 
hitherto unequalled in Australia 


THE Pilot Chart of the North Atlantic Ocean for July shom s 
that no severe cyclonic storms entirely crossed that ocean in 
June, but two or three depressions were formed im the mid- 
Atlantic, and caused gales off the Insh coast fiom the 8th to the 
12th inclusive Much fog was experienced off the American 
coast, north of Hatteias, and in the English Channel, and ın the 
early pait of the month fog-banks weie frequently met with east 
of the goth meridian Icebeigs and field 1ce have been 
encountered, principally off the eastein and southern coasts of 
Newfoundland A few bergs, however, have been seen as far 
south as the 43rd parallel, in longitude 43° west The chart also 
contains valuable infoimation with reference to the West India 
huricanes which are now hhely to be encountered 


In the Berlin Afeteos ologusche Zeitschrift for June, Dr Hann 
gives an interesting account of the winter temperature of We- 
chojansk (Siberia), deduced from several years’ obse:vations 
The town, which les m the valley of the Jana, about 9 feet above 
the level of the river, in latitude 67° 34’ N , longitude 133° 51’ 
E, and at a height of about 350 feet above the sea, has the 
greatest winter cold that 1s known to exist upon the globe 
Monthly means of -58° F occu even in December, a mean 
temperature which has been observed nowhere else in the Polar 
regions , and minima of — 76° are usual foi the three winter months 
(December-Febiuary) In the year 1886 March also had a 
minimum ~ 77°, and during that year December and January 
never had a minimum above — 76°, while in January, 1885, the 
temperature of — 89° was recorded These extreme readings aie 
hardly credible, yet the thermometers have been venfied at 
the St Petersbuig Observatory To add to the misery of the 
inhabitants, at some seasons the houses are inundated by the 
overflow of the river The yeaily range of cloud is characteristic 


of the climate , ın the winter season the mean only amounts to 
about thiee-tenths in each month 


A NEW base has been discovered in tea by Dı Kossel, of 
Berlin It appears to be an isomer of theobromine, the well- 
known base present in cocoa-beans, possessing the same empnical 
formula, C7H,N,O., but differing very materially in physical 
and certain chemical properties ‘The new base, to which has 
been assigned the name theophylline, was discovered during 
the investigation of lage quantities of tea extiact, which, after 
treatment with sulphuric acid to 1emove foreign matters, was 
saturated with ammonia-gas and precipitated with ammoniacal 
silver solution The silvei precipitate was then digested with 
warm nituc acid, and, on cooling, the silve- salt which separated 
out was filtered off and the Altiate rendered slightly alkaline with 
ammon On allowing this alkaline uquid to stand until the 
next day, a brownish depostt was noticed, which, on examina 
tion, pioved to be the silver compound of a new base The solu- 
tion was therefore further concentrated, and a second and much 
larger yield of the silver salt obtained This was next decom- 
posed by sulphuretted hydrogen, the free base being thus obtained 
in solution The liquid, after removal of the silver sulphide by 
filtiation, deposited on standing a small quantity of xanthine, 
CH N,O), a derivative of uric acid, whose presence ın tea has 
previously been shown The mother liquors were afterwaids 
treated with mercuric nitrate solution, which precipitated the 
theophylline in the form of a mercury compound, fron which 
the base itself could 1eadily be obtained by treatment with sul- 
phuietted hydiogen as before Analyses of the theophylline 
obtained afte: purification indicate the formula C,H,N,O,, 
which is that of theobro nine But the two substances aie cer- 
tainly not identical their crystals are quite distinct, those of 
theophylline containing one molecule of crystal water which 1s 
expelled at 110°, while theobromine ciystallizes anhydious The 
crystals also are totally unlike those of the othe: known isomer 
of theobromine, paraxanthine, from which theophylline differs 
most materially in its behaviour with soda Again, the melting- 
points of the thiee isomers ae considerably removed from each 
other, and their different solubilities ın wate: are conclusive 
proofs of their different .nternal structures Theophylline forms 
a well-crystallized series of salts with the mineral acids, and with 
platinum, gold, and mercury chlorides , and, like theobromine, 
yields with silver nitrate a silver substitutron-compound, 
C,H,AgN,O,, which, as may be concluded from the above 
method of isolation 1s readily soluble in nitric acid. Finally, 
to complete the proof of its isomerism with theobromine, which 
1s the dimethyl derivative cf xanthine, the silver compound was 
found to react with methyl iodide to form tri-methyl xanthine, 
better known as caffeine or theine, the remarkable base of the 
coffee and tea plants 


In a letter lately submitted to the Elliott Society, and printed 
in its Proceedings, Mr G W Alexander, of Chaileston, SC, 
tells a strange tale of a humming bird Mr Alexander heard in 
his garden what he knew must be a cry of pain, and going to a 
vine, from which the cry seemed to p-oceed, he found a humming- 
bird ‘‘ struggling violently, but unable to extricate itself” He 
took ıt in his hands, and, to his astonishment, saw that ıt was in 
the clutches of an insect, whica he identified as a mantis, popu- 
larly known ın those parts as ‘‘Johnny-cock-horse” ‘The 
bird,” says Mi Alexander, ‘‘wa, wounded under the wing, 
upon one side of the breast, which had evidently been lacerated 
with the poweiful mandibles of its captor The wound looked 
ugly enough to lead me to fea: that ıt would prove fatal , never- 
theless my children and I cired for it as tenderly as weeknew 
how, but we found it difficult to administer nourishment to g 
humming-bird So at night I placed ıt among the leaves of the 
vine—for ıt was a warm nighy—and in the morning the hittle 
sufferer lay deadion the ground beneath ” 
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A SERIES of volumes to be entitled the ‘ Fauna of Buitish 
India,” contaimmng descirptions of the animals found in British 
Ind.a and its dependencies, including Ceylon and Burma, 1s 
about to be issued, under authouity from the Government For 
the present the work will be restricted to vertebrate animals 
The editorship has been intrusted by the Secretary of State for 
India m Council to Mr W T Blanford, formerly of the Geo- 
logical Survey of India, and the printing and publicatron to 
Messrs Taylor and Francis The descriptions of vertebrates 
will occupy seven volumes, of which one will be devoted to 
mammals, three to birds, one to 1eptiles and Batrachians, and 
two to fishes ‘he mammals will be described by Mr Blan- 
ford, the reptiles and Batrachians by Mr G A Boulenger, of 
the British Museum, and the fishes by Mr F Day, Deputy 
Surgeon-General The arrangements for the volumes on birds 
are nearly complete, and there 1s every probability of their being 
undertaken by a competent Indian ornithologist very soon 
A half-volume of mammals will be issued immediately It 1s 
expected that one or two volumes will be published each yea~ 
The work will be illustrated by cuts 


Messrs SAMPSON Low will publish shortly the ‘‘ Life and 
Correspondence of Abraham Sharp,” the Yorkshire mathe- 
matician and astronomer, with memorials of his family, by 
William Cudworth The work will be illustrated with numerous 
drawings specially prepared for it Abraham Sharp, a member 
of an ancient family at Horton, near Buadford, was assistant 
in 1689 to Flamsteed, the first Astronomer-Royal, and designed 
and fixed the mural arc and other astronomical instruments 
with which the Astronomer-Royal made his observations at 
Greenwich Observatory He also computed the places of 
many of the fixed stars n Flamsteed’s famous ‘‘ Catalogue,” and 
was the principal means of completing and. publishing the second 
and third volumes of the “ Historia Celestis,” published after 
Flamsteed’s death For many years afte. Abraham Sharp left 
the Observatory, a correspondence was hept up between him 
and Flamsteed, wnich gives much insight to many of the 
scientific events of the penod, and especially refers to the 
difficulties experienced by Flamsteed in the publication of lus 
geat work, and to the doings of his contemporaries, Su Isaac 
Newton, Dr Halley. Sir Christopher Wren, and others This 
correspondence will form the basis of Mr Cudworth’s wok 


THE third number of vol vi of the Pioceedings of the Bath 
Natural History and Antiquarian Field Club has been issued 
Among the contents are the following papers on some Ostracoda 
from the fullers’ earth Oolite and Bradfoid clay, by Piof T 
Rupert Jones, F RS, and C Davies Sherborn, Jandslips and 
subsidences, by W Pumphery, remarks on some Hemiptera- 
Heteroptera taken ın the neighbourhood of Bath, by Lieut - 
Colonel Blathwayt , recent “ finds ” in the Victoria gravel pit, 
by the Rev H H Winwood, note on Webbena v regularis 
(d’Orb ) from the Oxford clay at Weymouth, by C Davies 
Sherborn 


Messrs WILLIAM WESLEY AND Son have issued No 90 of 
their “Natural History and Scientific Book Circular’ It con- 
tains lists of works relating to astronomy and mathematics 


THE heat in Norway this summer is most intense, the tem- 
perature exceeding any registered this century At Chuistiania 
the thermometer has several times registered 30° to 32° € in 
the shade, and at Nyborg, inthe Varanger Fjord, near the White 
Sea, ıt was 35° C at the end of June 

es 


ON July 15 a remarkable mirage was seen, about II pm, 
at Hudiksvall, on the Baltic It represented aship going down 
in a terribly agitated sea, a boat being on the point of putting 
off from the vessel The mirage ldsted five minutes 


< $$$ 


A CURIOUS ornithological phenomenon 1s witnessed at Odder- 
næs, ın the south of Norway, this season, the ring throstle 
(Tudus torquatus) nesting there Generally, the bud only 
breeds ın the extreme north Prof Esmark 1s of opimion that 
the present unusual occurrence 1s due to the severity of the 


spring 
DURING the sping of the present year some 200 eider-fowl 
were caught in fishermen’s nets on the south coast of Sweden 


THE remains of several prehistqric canoes have been found at 
the bottom of some lakes drained off in uplands m Central 
Sweden They were made by the hollowing out of trunks of 
trees by fire One had evidently been sunk on purpose, being 
full of large stones 


AN unusually large skull of the Ahznoceros tichori hinus was 
lately discovered in a well-preserved condition at Rixdorf, near 
Berlin It has been sent to the Natural History Museum of 
Berlin 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cegcopethecus callets ichus 9 ) 
from West Africa, presented by Mrs Holden, a Rhesus 
Monkey (Afacacus rhesus $) from India, presented by Mr 
Herbert C Oates, two Califorman Quails (Cadhpepla califo- 
nwa & 8) from Califorma, presented by Mrs Fanny Lloyd, a 
lesser Kestrel ( Tınnunculus cenchris) European, presented by 
Mr Harold Hanauer, F ZS , two Aésculapian Snakes (Colyder 
esculapw) from Germany, presented by Mr P L Sclater, 
F RS , seven Slender-fingered Frogs (Leptodactylus pentodac- 
tylus) how Dominica, W I, presented by Dr H A A 
Nicholls , two American Black Bears (Ursus americanus 6 Q) 
from North America, a Grey Parrot (Psittacus erithacus, white 
var ) from West Africa, an Esculapian Snake (Coluber esculaprt) 
from Germany, a Tabuan Parraheet (Pys1hzlopsis tabuensis) 
from the F.jı Islands, deposited 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JULY 29—AUGUST 4 


(FOR the reckoning of time the cıvıl day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) i 


At Greenwich on July 29 


Sun rises, 2h 22m , souths, 12h 6m II Is , sets, 19h 51m 
right asc on meridian, 8h 365m , decl 18° 36’ N 
Sidereal Tıme at Sunset 16h 23m 

Moon (at Last Quartei July 30, 20h )rises, 22h 31m *, souths, 
4h 46m, sets, Ith 13m right asc on meridian, 
th 148m , decl 2° 21r’ N 


Right asc and declination 


Planet Rises Souths Sets on meridian 
m h m h m h m ” 
Mercury 2 48 10 44 18 40 7 137 20 26 N 
Venus 4 44 I2 25 20 I2 8 579 18 31 N 
Mars I2 43 17 34 22 25 14 5I 13 55S 
Jupiter 14 42 19 6 23 30 15 378 18 39S 
Saturn 4 36 12 19 20 2 8 491 18 29 N 
Uranus 10 42 I6 21 22 0 I2 517 4525 
Neptune 23 44* 7 31 15 18 4 08 18 57 N 
* Indicates that the rising 1s that of the preceding evening 
Comet Sawerthal 
July i Right es Declinangh 
29 o I 64 53 4N 
Aug 
2 o I 46 53 37 
July h 
29 2I Mercury at greatest elongation from the 
Sun 19° west 
Aug 
2 I Saturn ın conjunction wth the Sun 
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Occultations of Stais by the Moon (visible at Greenwich) 
bec Corresponding 
angles from ver- 


July Star Mag Disap Reap tex to right for 
inverted image 

h m h m b o 

31 Of Taun 4 23 44 o 22+ 25 207 

Aug 

2 BAC 1351 64 2 20 3 6 II2 205 

2 63 Taun 6 2 44 near approach 158 — 

4 x? Orionis 6 I 52 24 346 319 

4 x? Ononis 1 58 2 36 109 195 

t Occurs on the {llowing morning 
Variable Stars, 
Star RA Decl 
h m h m 

U Cephei 0524 81 16N Tuly 30, 20 30 m 
Aug 4,20 9 m 

Algol . 3 09 4031N July 31, 2 24 m 
Aug 2,25 13m 

U Monocerotis 7255 9 33S RE M 
U Canis Minoris 7 353 8 39 N July 31, m 
U Virginis 12 454 6 10N Aug í, Ar 
R Hydræ 13 236 2242S ae 2 m 
5 Libree 14 550 8 4S » 2,23 52m 
U Coronze 15 136 32 3N » 2% 4 0m 
U Ophiuchi 17 109 1 20N July 29, 3 36 m 

and at intervals of 20 8 

W Sagittari 17579 2935S Aug I, I om 
Z Sagittarn 18 148 1855S » 4 I of 
U Sagittarn 18 253 19 12S July 30, o o AL 
S Vulpeculse 19 433 27 IN Aug 4, m 
n Aquilz 19 468 0 43N » 2% 3 oM 
R Sagittee 20 90 16 23N » 2 m 
X Cygnı 20 390 35 1IN » 4 Iom 
T Vulpeculæ 20 467 2750N » 2 2 oM 
» 3, 3 Om 

ô Cephe: 22250 57 51N July 30, 2 oM 


M signifies maximum , 22 mimmum 
Meteor-Showers 


RA Decl 
Near ô Andiomedee 7 31N Swift, streaks. 
The Fe seeds 33 55 N Swift, streaks 
Near 8 Perse 48 42 N Very swift , streaks 
350 52 N Very swift . 





GEOGRAPHICAL NOTES 


THE Alttherlungen of the Vienna Geographical Society for 
June has a pape: by Dr Hans Meyer on the German East 
African possessions which 1s likely to attract some attention at 
the present juncture No attempt is made to give either the 
area or the population of this il-defined region, which, how- 
ever, 1s stated to comprise the central section of the East African 
coastlands, terraces, and plateaua for a distance north and south 
of about 550 geographical miles, and 150 east and west between 
the Swaheli coast and the water-parting towards the Congo 
basın It is conterminous towards the north with the new 
British East African protectorate, from which it 1s separated by 
a conventional line passing from Lahe Victoria Nyanza in an 
oblique direction along the north foot of Mount Kilima Nyaro to 
the coast at about 5° 5 lat below Mombasa Southwards the 
frontier ıs marked by the Revuma River, and another conven- 
tional line 1unning thence west to Lake Nyassa, while on the 
east side ıt 1s made to reach the Indian Ocean, thus apparently 
absorbing the ten mile zone of coastlands reserved to the Sultan 
of Zanzibar by the Anglo-German Convention of Octobe: 29, 
1886 It ıs described as orographically and hydrographically 
the most diversified region in the whole of Africa, including 
within its lımıts the highest summit (Kilima-Nyaro) as well as 
the head-waters of streams flowing north to the Nile, west to the 
Congo, and south to the Zambesı basın Hence ıt presents a 
great variety of climate and vegetation, but nevertheless, except 
in a few favoured spots, it ıs not to be compared ın productive- 
ness with the rich tropical lands of the Eastern Archipelago Its 
prospects as a future field of German colonial enterprise are 
spoken of in depressing terms Both servile and free labour ın 
the interio. are stated to be alike impracticable, and for the 
present at least ıt will be impossible to develop any great com- 
mercial activity except on the fertile and more thickly-peopled, 
but also mostly fever-stricken coastlands Hence a foundation 
for the future development of the colony 1s stated to have been 


laid by the recently accomplished transfer of the admmustiation 
of the seaboard from the Sultan of Zanzibai to the German East 
African Company's agents But it 1s added that even here, 
without State aid, it will be difficult successfully to compete with 
their English nvals, who have been longer m possestion of the 


field, and who have at their disposal more capital and resources 
of all kinds 


ELECTRICAL NOTES 

Kunpt (Phal Mag, July 1888) hay determined experi- 

mentally that there exists a proportionality between the velocity 

of light, electric conductivity, and conduction of heat in metals 

The velocity of red light 1s proportionately as follows— 
Silver Tron 





100 149 
Gold 71 Nickel 124 
Copper (impure) 60 Bismuth (crystallized) 10 3 
Platinum 153 


The order ıs the same for heat and electricity These figures 
were obtained m each mstance by determining the index of 
refraction of each metal, which ıs the ratio of the velocity of 
light zz vacuo to its velocity in the metal ‘The actaal indices 
obtained were, for red light— 


Silver 027 | Iron 1 81 
Gold o 38 Nickel 217 
Copper 045 Bismuth 261 
Platinum I 76 


Thus the velocity of light in silver ıs ten times that ın bismuth 
How 1s the velocity of light affected by temperature? and how 
1s 1t changed by a magnetic field? Kundt proposes to examine 
these points 


ProF ELrHu THowuson (U S A ) states that he has observed 
as many as six ligh*ning-flashes very quickly following each 
other along the same path He kept his head rapidly wagging 
during a thunderstorm, and hus eyes fixed in one direction Most 
people have experienced a peculiar throbb ng during a flash of 
lightning , and a succession of rapid currents, sometimes forming 
letters, are observed on telegraphs A lighthing discharge may 
therefore have the same oscillatory character as the discharge of 
a Leyden jai. But no trace of such an effect 1s visib'e in the 
photographs of lightning-flashes unless ıt be the mysterious dark 
flashes that have b.en recorded 


CHAPERON AND MERCADIER (Comptes a endus,'cvu , June 4, 
1888) have shown that the periodic incidence of rays of light 
upon a cell of silver sulphide, H,SO., and bright silver produces 
sounds ın a telephone by the coriesponding variations of E M F 
They call the effect electro chemical radiophony The cell 
copper-oxide, sodium chloride, copper also forms an electro- 
chemical radiophone 7 


E G ACHESON (Electrical World, N Y , July 7, 1888) has 
made some very useful measurements on the sparking distance 
in air of alternate currents used in electric light workng He 
finds that ıt varies with the capacity of the circuit and with the 
cube of the EMF It 1s expressed by 

3 

d= PE, 

a 
d being the sparking distance ın inches, E and K being ın B A 
units, and @ a constant = 135 Two thousand volts, with O 0032 
mucrofarad ın circuit, sparked about o 2 inch, and 1000 volts about 
oo2ınch These results are very different from those obtained by 
Warren De la Rue with his great battery, who found that with 
direct cuirents 1200 volts sparked across 0 012 inch and 2400 
volts across O 021 inch, but the capacity present ıs not given 


ANOTHER of Mr H Tomlinson’s remarkable papers appears 
in the Pha? Mag for July The chief remarkabilty of these 
papers consists ın their ciffuseness It 1s almost impossible to 
extract the new facts out of them His terms are peculiar 
What ıs “the specific heat of electricity” which changes 
sign at varying temperatures? The conclusion of this 
long paper appears to be that the temperature at which per- 
manent magnetism begins to suddenly disappear ıs not the 
temperature at which permanent torsion begins to suddenly 
disappear We find the mechanical qualities, viz hardness, 
elasticity, linear expansion, internal friction, tensile strength, 
molecular structure, torsion, &c , of iron, steel, and nickel inex-® 
tricably mixed up with magnetic suscepubility and retentiveness, 
electric resistance and thermg@electiic conditions, specific and 
latent heat, and varying temperatures 
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THE PROGRESS OF THE HENRY DRAPER 
MEMORIAL * 


THE additional facilities provided by Mis Draper have per- 
mitted a consideiable extension of this 1esearch dang the 
past year The 11-inch refiacto: belonging to Dı Dreper, and 
the 8-inch photographic telescope provided by the Bache Fund, 
Lave been hept at work throughout every cleir mght The 28- 
iach and 15-inch reflectors constiucted by Dr Diaper have been 
moved to Cambuidge, and the fist of these instiuments 1s placed 
1m a building surmounted by a dome constiucted for the purpose 
Experiments aie now in progress with it, and it will probably 
soon be employed regularly Four assistants take part m making 
the photogiaphs, one of whom comes to the Observatory every 
clear night about midnight, and keeps the 8 inch anë 11-inch 
telescope» ın use until interiupted by the moining twilight 
Five ladies have been employed in the measmements and 
1eductions 
The various investigations now in piogress aie described in 
detail below The first three of these, including the photo- 
graphic work of the 8 inch and 11-inch telescopes, will be 
finshed in about a year It ıs accordingly proposed in the 
autumn of 1889 to send an eapedition to the southern hemi- 
sphere, probably to Peru, and there complete the work to the 
South Pole As only about one quarter pait of the shy 1s too 
fa south to be conveniently observed at Cambridge, it ıs 
expected that the photographs needed to cover this portion of 
the sky could be obtained in two years Each investigation 
could thus be extended to all paits of the sky upon the same 
system 
An important advance has been made oy the 1ecent improve- 
ments m the manufacture of dry plates The M A Seed 
Company of St Louis have endeavoured to comply with our 
request for more sensitive plates, anl have giadually mcieased 
their sensitiveness, so that they now furnish us with plates 
measuring 27 on their scale, while a year ago the most sensitive 
plates were only numbered 21 As a result, stars nearly a 
magnitude fainter can be photographed, and the nrmber of 
objects which can be examined ıs nearly doubled A careful 
study will shortly be made, by the help of the imstruments 
described below, of the most sensitive plates obtainable It is 
hoped that makers of very sensitive plates will send specimens 
to Cambridge for trial The demand for increased sensitiveness 
1g so gieat not only heie, but at all other observatories where 
stellar photography 1s carried on, that a real mpiovement would 
be widely appreciated 
Various improvements have been made in the methods of 
detecting defects in the photographic processes Each plate, 
when it 1s taken from its box, 1s eaposed to a standard light for 
exactly one second The portion of the flame of an oil lamp 
shining through a small cucular aperture constitutes the standard 
light The exposure is made for a second by means of a 
pendulum, which allows the light to shine on the plate for this 
interval through a small square apertme When the plate is 
ceveloped, a dark square appears near its edge, whose intensity 
measures the sensitiveness of the plate and also seives zo detect 
any defect ın its development Passıng clouds, o1 a vanation in 
the clearness of the sky, are detectea by an mstrument called 
the Pole-Star recorder It consists of a telescope with a focal 
length of about 3 feet, placed parallel to the eaith’s axis An 
image of the Pole-Star 1s formed by ıt, and allowed to fall upon 
a sensitive plate, describing an arc of a circle, which 1s mter- 
rupted whenever clouds pass The plate 1s changed every day, 
and the instrument ıs closed automatically by an alarm-clock 
every morning before the twilight begins Much trouble is 
experienced from the deposition of moisture on the objectives of 
the photographic telescopes, on account of their exposure to a 
large portion of the sky The failure of some of the eailier 
plates may be due to this cause ‘Moisture 1s now carefully 
looked for, and, if detected, 1emoved by gently heating the 
objectives Another te-t of the quality of the plates cansists in 
cccasionally exposing a plate ın the 8 inch telescope to the 
circumpolar sky, first with and then without the prim The 
trails of the stais near the Pole and the spect:a of the bughter 
stais are thus photographed A comparison of the invensity of 
tnese images tests the condition of the air, the mstrument, and 
ethe plates 


* Extracted from the “Second Annual Report of the Photographic Study 
of Stellar Spectra conducted at the Harvard College Observatory, ’ Edwai 
C Pickering, Director With 2 Platts 


(Cambr dge John Wilson and 
Son, University Press, 1888 ) 


The various investigations will now be 
in the last Report 

I Catalogue of Spectia of Brigit Stars —The spectra of all 
the brigtter stars have been photogiaphed with the 8 inch tele- 
scope, giving an eaposure of at Jeast five minutes toeach Each 
plate contains from two to four regions 10° square The plates 
1epresentirg the region north of — 25° weie divided into three 
senes, wh'ch may be distinguished as pola’, zemith, and equa- 
toral Each region ıs contained on two plates, and the work 
has been repeated in two successive years, so that at least four 
photogiaphs should be obtained, of all the bughte: stars If a 
plate proved poor, it was repeated, so that the very bight stais 
will appear in several plates The photographic portion of this 
work was finished last November If no plates had been 
repeated 36 polar, 72 zenith, and 72 equatorial plates would 
have been reqmired each year, or 360 ın all The actual numbets 
of plates taken and measured weie 46, 120, and 93, total 259, 
the first year , and 61, 209, and 104, total 374, the second year , 
or 633 1r all In the later work the number of zenith plates 
was doubled, to avoid the confusion aiising when several ex- 
posures were made on a single plate The numbers of specua 
measured on these plates weie 2381, 3314, and 2618, to al 
8313, the first year, and 7199, 8217, and 4074, total 19,490, 
the second year Two plates coverigg the immediate vicinity of 
the North Pole contain 150 spectra The whole number of 
spectia 1s therefore 27,953 The measurement and identification 
of this large number of spectra has occupied the greater portion 
of the time of the corps of computers Each plate to be mea- 
sured was placed on a stand, and the light of the sky was 
reflected through ıt by means of a minor The approximate co- 
ordinates of each spectrum ın turn were then read off, and a 
careful description of the spectrum was given Besides the tisual 
division into types, each additional line visible was recorded 
both as regards its position and intensity The photographic 
intensity of the brightest portion of each spectrum was also 
measured by means of a photographic plate, daik at one end and 
light at the othe, hke a wedge of shade glass When the 
spectra snow sudden changes ın brightness, additional measure- 
ments aie made This portion of the work 1s complete only for 
the pola“ plates and about 62 of the other plates, including 
12,574 spectra The identification of the spectra 1s effected either 
by computation from tts co-ordinates, or by laying the plate upon 
the maps of the ‘‘ Durchmusterung,” the scale being the same 
fp both All the plates have, however, been checked by the 
latter method The names of the stars are then taken from the 
‘* Harvard Photometry,” ‘‘Uranometria Argentina,” or ‘“‘ Durch 
musterung,” according to their biightness and declination Their 
places are next brought fo.waid to 1900, the epoch of the final 
catalogue As the intensity of the photograph of a given 
spectrum will vary greatly with the sensitiveness of the plate, 
the clearness of the au, and the 1ate of the diiving-clock, all 
must be reduced to the samesystem The scale of the * Harvard 
Photometry ” 1s adopted for this purpose The most prevalent 
spectia are those of the first type, in which the K line ıs too 
faint to be visible After applying a coriection for the declina- 
tion of the stars, the biightness of all such spectra on each plate 
1s compared with the photometric magnitudes A conection 1s 
thus derived for each plate, which 1s apphed to all the spectra 
uponit The effect of colour, so far as ıt varies with the type 
of spectrum, 1s thus eliminated It ıs possible that, owing to 
vailations ın temperature, or other causes, some stars may be 
reddei or blue: than others having the same type of spectrum 

2 Catalogue of Spectra of Fant Stars —Until the photo- 
graphs requned for the 1esearch mentioned above were com- 
pleted, the time of the 8-1nch telescope was mainly devoted to 
them Since then ıt has been used principally in photographing 
the fainter stais An exposure of one houi is given to each 
portion cf the shy, a region 10° square being included upon each 
plate Stars as far south as - 25° can be advantageously photo- 
graphed at Cambiidge, and the plan proposed covers this region 
The plates overlap, so that the region north of — 20° will appear 
on at least two plates The southern stars are only photogiaphed 
when the sky 1s unusually clear Each plate 1s eaammed, and, 
1f unsatisfactory, the work ıs repeated If all were good, 650 
plates would be requued Thus far, 606 plates have been taken, 
covering 339 of the desned 1egions As the time of the com- 
puters has been mainly devoted to the fist investigation men- 
tioned above, the greater portion of these plates have not been 
measurec or reduced ‘The total numbei measured 1s 105 plates, 
containing 6931 spectia, of which 94 plates and 6293 spectra 


described 1n order, as 
e 
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have been reduced The form of reduction and publication will 
be similai to the catalogue of biight stars, except that it will be 
convenient to retam the ‘‘Duchmusterung” numbers and 
places, arranging the stais in the order of the zones in that 
catalogue It is hoped that the photographs for this investiga- 
tion will be nearly all taken by the autumn of 1888, and the 
1emainder during the following year To provide for a possible 
Increase ın sensitiveness of the plates, precedence ıs given to 
those completely covering the shy once, the alternate plates, 
covermg the shy the second time, being taken later The 
actual improvement ın the platespshows itself by an increase in 
the number of spectra in this second series of plates In some 
cases over three hundred stellar spectra appear on a single 
plate 

3 Detailed Study of the Spectra of the Brighter Stars —These 
spectra are obtained by placing four prisms, having an angle of 
about 15°, and each neaily a foot square, over the object glass 
of the 11 inch telescope, as described in the last Report The 
mcreased sensitiveness of the plates has gieatly mcreased the 
number of stars biight enough to produce a satisfactory image ın 
this way The white stars of the first type give good images 
when no brighter than the fouth magmtude These spectra are 
about 4 inches in length An improvement has been made m 
the method of enlargementevith a cylindrical lens described in 
the last Report. When such a Jens was used with an enlarging 
lens having a small aperture, the width of the spectrum was 
greatly reduced , with a large aperture, the best defimtion could 
not be attained A shit perpendicular to the axis of the cylin- 
drical lens ıs accordingly placed over it This reduces the aper- 
ture ın one direction so that the definition of the lines 1s good, 
withqut affecting the width of the spectium Slow plates are 
also used ın the enlargements to increase the contrast Much 
more brillant spectra aie thus obtained 

4 Fant Stellar Spectia—As stated above, the 28-inch 
reflector constructed by Dr Draper ıs now 1eady for use The 
difficulties commonly encountered in the use of a large reflector 
have been met, and it ıs hoped successfully oveiconie A 
spectroscope has been devised for this instrument which will 
give a dispeision about equal to that employed ın the first and 
second of the researches desciitbed above As the area of the 
aperture of this telescope ıs about eleven tues that of the 8-inch 
telescope, it ıs hoped that much fainter stars can be photo- 
graphed with ıt A study will be made of the spectra of the 
variable stars of long period, of the banded stars, and of othe» 
objects having peculia spectra 

But httle progress has been made with the other investiga- 
trons proposed, including the reduction to wave-lengths, and 
the study of the approach and recession of the stais It seemed 
best to concentrate our work on the 1esearches described above, 
undertaking the other investigations as soon as time permitted 

The investigations described above are illustrated by a plate 
A special study was made of the spectrum of the vaitable star 
B Perse: A vauiation in this spectrum would have an important 
bearing on the theory that the diminution ın light is due to an 
interposed dark satellite Spectra of this sta: at minumum were 
first obtained with one prism With the increased sensitiveness 
of the plates more prisms were tried, until finally good spectra 
were obtained with all fom prisms even when the star was at its 
minmum At first it was thought that a variation was detected 
in the spectrum, but this change was not confirmed under more 
favourable cncumstances The spectium of this star on February 
6, 1888, when at its full brightness, 1s contrasted ın the plate 
with the spectrum on February 9, 1888, when the star was at 
its minimum A careful inspection of the ouginal negatives 
failed to show any differences in the spectra Twenty lines are 
visible at minimum, all of which are seen at maximum The 
spectrum of a Ouionis 1s also given Before the 1ecent increase 
in the sensitiveness of the photographic plates, satisfactory 
photographs could not be obtained of the spectrum of this star, 
on account of its 1ed colour 

e 





INFLUENCE MACHINES! 
HAVE the honour this evening of addressing a few remarks 
to you upon the subject of mfluence machines , and the 
manner in which I propose to treat the subject is to state as 
shortly as possible, fist, the histo.ical portion, and afterwards 


© Lecture del'vered at the Royal Institution, by Mr 
Apnil 27, 1828 


J Wimshurst, on 


to point out the promment characteristics of the later and the 
more commonly known machines 

In 1762, Wilcke described a simple apparatus which produced 
electrical charges by influence, or mduction, and following this 
the great Italian man of science, Alexander Volta, ın 1775 gave the 
electrophorus the form which it retains to the present day This 
apravatus may be viewed as cı ntaming the gem of the principle 
of all influence machines yet constructed 

Another step ın the development was the mvention of the 
doubler by Bennet ın 1786 He constructed metal plates which 
were thickly varnished, and were supported by insulating handles, 
and which were manipulated so as to increase a small initial 
charge It may be better for me to here explain the process of 
building up an increased charge by electrical mfiuence, for the 
same piinciple holds in all of the many forms of influence 
machines 

This Volta electropheius, and these three blackboards, will 
serve for the purp se I first excite the electrophoius in the 
usual manner, and you see that it then influences a charge 1n its 
top plate, the chaige in the resinous compound 1s known as 
negative, while the chaige induced ın tts top plate ıs known as 
positive I now show you by this electioscope, that these 
charges are unlike 1n character Both charges aie, however, small, 
and Bennet used the following system to increase them 

Let these three boards represent Bennet’s thee places To 
plate No 1 he smpaited a pos tive charge, and with ıt he induced. 
a negative charge in plate No 2 Then with plate No 2 he 
induced a positive charge ın plate No 3 He then placed the 
plates Nos 1 and 3 together, by which combination he had two 
positive charges within practically the same space, and with these 
two chaiges he induced a double charge in plate No 2 This 
process was continued until che desired degree of increase was 
obtained I will not go through the process of actually building 
up a charge by such means, for ıt would tahe move time than I 
can spare 

In 1787, Carvallo discovered the very important fact that 
metal plates when insulated always acquire slight charges of 
electricity , following up thse two important discoveries of 
Bennet and Cavallo, Nicholson in 1788 constructed an apparatus, 
having two disks of metal insulated and fixed in the same j lane 
Then, by means of a spindle and handle, a third disk, also 
insulated, was made to 1evclve near to the twd fixed disks, 
metallic touches being fired m suitable positions With this 
apparatus he found that small residual charges might readily be 
incieased_ It 1s in this simple apparatus that we have the parent 
of influence machines, and as ıt 1s now a hundred years since 
Nicholson desciibed this machine ın the Phil Trans , I think it 
well worth showing a large-sired Nicholson machine at work 
to-night 

In 1823, Ronalds described a machine in which’the moving 
disk was attached to and worked by the pendulum of a clock 
It was a modification of Nicholson’s doubler, and he used it to 
supply electricity for telegraph working For some years after 
these machines were invented no important advance appeais to 
have been made, and I think this may be attributed to the great 
discoveries ın galvanic electricity which were made about the 
commencement of this century by Galvant and Volta, followed in 
1831 to 1857 by the magnificent discoveries of Faraday in 
electro magnetism, electro chemistry, and electio-optics, and no 
real improvement was made in influence machines till 1860, in 
which year Vailey patented a new form of machine 

In 1865 the subject was taken up with vigow m Germany by 
Toepler, Holtz, and othe: emment men In 1866, Bertsch in- 
vented a machine, but not of the multiplying type , and in 1867, 
Sir William Thomson ‘nvented a form of machine, which, for 
the purpose of maintaining a constant potential in a Leyden jar, 
1s exceedingly useful 

The Carré machine was invented ın 1868, and ın 1880 the 
Voss machine was introduced, since which time the latter has 
found a place in many laboratories It closely resembles the 
Varley mache in appearance, and the Toepler machine in 
construction 

In condensing this pait of my subject, I have had to omit 
many prominent names and much interesting subject-matter, but 
I must state that, in placing what I have before you, many of 
my scientific friends have been ready to help and to contrilfite , 
and, as an instance of this, I may mention that Prof Silvanus è 
P Thompson at once placed all his literature “nd even his pr.vate 
notes of reference at my Service 

Iwill now endeavoun to pont out the more prominent featmes 
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of the influence machines which I have present, and, in doing 
so, I must ask a moment’s leave from the subject of ry lecture 
to show you a small machine made by that eminent worker, 
Faraday, which, apart from its value as his handiwork, so 
closely brings us face to face with the imperfect apparatus 
with which he and others of his day made their valuable 
researches 

The next machine which I take is a Holtz It has one plate 
revolving, the second plate being fixe? The fixed plate, as you 
see, 18 so much cut away that it ıs very hable to breakage 
Paper inductors are fixed upon the bac« of it, while opposite the 
inductors, and im front of the revolving plate, are combs To 
work the machine (7) a specially dry atmosphere 1s requned , (2) 
an initial charge 1s necessary , (3) when at work the amount of 
etectiicity passing thiough the terminals 1s great , (4) the direction 
of the current 1s apt to reverse , (5) when the termnals are 
opened beyond the sparking distance the excitement rapıdly dies 
away , (6)1t does not part with free electricity from «ithe of 
the terminals singly 

It has no metal on the revolving plates, nor any metal 
contacts , the electricity ıs collected by combs which take the 
place of brushes, and it is the break in the connection of this 
cncuit which supplies a current foi external use On this pomt 
I cannot do better than quote an extiact from p 339 of Sir 
Willam Thomson’s ‘‘ Papers on Electro-statics and Magnetism,” 
which runs —‘‘ Holtz’s now celebrated electric machine, which 
1s closely analogous 1n prineiple to Varley’s of 1860, 1s, I believe, 
a descendant of Nicholson’s Its great power depends upon the 
abolition by Holtz of metallic carriers and metallic make-and- 
break contacts It differs fiom Varley s and mme by leaving the 
inductors to themselves, and using the current in the connecting 
arc 

In respect to the second form of Holtz machine I have very 
little mformation, for since ıt was brought to my notice nearly six 
years ago I have not been able to find eithe: one of the machines 
or any person who had seen one _ It has two disks revolving in 
opposite directions , ıt has no metal sectors and no metal contacts 
Tne “connecting arc circuit” 1s nsed for the terminal circuit 
Altogether I can very well understand and fully appreciate the 
statement made by Prof Holtzin Uppendorn’s Four na! of May 
1881, wherein he writes that “ for the purpose of demonstration 
I would rathe: be without such machmes ’ 

The first type of Holtz machine has now m many instances 
been made up'in multiple form, within suitably constructed glass 
cases, but when so made up great difficulty has been found in 
keeping each of the many plates to a like excitement When 
differently excited, the ‘one set of plates furnished positive 
electricity to the comb, while the next set of plates gave 
negative electricity as a consequence no electricity passed the 
terminals > . 

To overcome this objection, to dispense with the dangerously 
cut plates, and also to better neutralize the revolving plate 
throughout its whole diameter, I made a large machine having 
twelve disks 2 feet 7 inches in diameter, and in it I inserted 
plain rectangular slips of glass between the dishs, which might 
readily be removed, these slps cared the paper incuctors 
Tc keep all the paper inductors on one side of tne machine to a 
hike excitement, I connected them together by a metal wire 
The machine so made worked splendidly, and your late Presi- 
dent, Mr Spottiswoode, sent on two occasions to take note of 
my successful modifications The machine 1s now ten years old, 
but still works splendidly I will show you a smaller-sized one 
at work 

The next machine on which I make observations, 1s the Carré 


It consists essentially of a disk of glass which 1s free to revolve- 


without touch or friction At one end of a dicmeter ıt moves near 
to the excited plate of a frictional machine, while at the opposite 
end of the dicmeter is a strip of insulating mateiial, opposite 
which, and also opposite the excited amalgam plate, aie combs 
for conducting the induced charges, and to which the terminals 
are metallically connected , the machine works well in ovdinary 
atmosphere, and certainly 1s in many ways to be preferred to the 
surple frictional machine In my experrments with it I found 
that the quantity of electricity mght be more than doubled by 
adding a segment of glass between the amalgam cushions and 
the volving plate The current in this type of machine 1s 
econstant 
The Voss machine has one fixed plate and one revolving plate 
Upon the fixed plate are two inguctors, while on the revolving 
plate are six circular carriers fwo brushes receive ithe first 
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portions of the induced charges from the carriers, which portions 
are conveyed to the mductors The combs“collect the remaiming 
portion of the induced charge for use as an oute circuit, while 
the metal rod with its two brushes neutralizes the plate surface 
m a line of its diagonal diameter When at work it supplies a 
considerable amount of electricity It 1s self-exciting ın ordinary 
dry atmosphere It freely parts with its electricity from either 
terminal, but when so used the current frequently changes its 
direction, hence there 1s no certainty that a full charge has been 
obtained, nor whether the charge 1s of positive or negative 
electricity A 

I next come to the type of machine with which I am more 
closely associated, and I may preface my remarks by adding that 
the invention sprang solely from my experience gained by con- 
stantly using and experimenting with the many electrical machines 
which I possessed It was from these I formed a working 
hypothes s which led me to make the small machine now before 
you Tre machine is uraltered It excited itself when new 
with the first revolution It so fully satisfied me with its 
performance that I had four others made, the first of which I 
presented to this Institution Its construction 1s of the simplest 
character The two disks of glass revolve near to each other, 
and in ofposite directions Each disk carries metallic sectors , 
each disk has its two brushes supporġed by metal rods, the rods 
to the two plates forming an angle of go° with each other 
The external circuit 1s independent of the brushes, and 1s formed 
by the cobs and terminals 

The machine 1s self-excitng under all conditions of atmosphere, 
owing probably to each plate being influenced by, and influencing 
m turn its neighbour, hence there 1s the minimum surface for 
leakage When excited, the direction of the curent never 
changes , this circumstance 1s due piobably to the circuit of the 
metallic sectors and the make-and-break contacts always being 
closed, while the combs and the external circuit aie supple- 
mental, and for external use only The quantity of electricity 
1s very large and the potential high When suitably arranged, 
the length of spark produced ıs equal to nearly the radims of the 
disk I have made them from 2 inches to 7 feet in diameter, 
with equally satisfactory results 

I have also experimented with the cylindrical form of the 
machine , the fist of these I made in 1882, and ıt ıs before you 
The cylinder gives inferior results to the simple disks, and 1s 
more complicated to adjust You notice I neither use nor re- 
Gpmmend vulcanite, and ıt 1s perhaps well to caution my hearers 
against the use of that material for the puipose, for 1t warps with 
age, and when left in the daylight ıt changes and becomes useless 

I have now only to speak of these larger machines They are 
in all respects made up with the same plates, sectors, and brushes 
as were used by me in the first experimental machines, but for 
convenience sahe they are fitted m numbers within a glass case 

This machine has eight plates of 2 feet 4 inches diameter > It 
has been ın the possession of the Institution for about three years 

This large machine, which has been made for this lecture, has 
twelve disks, each 2 feet 6 ches in diameter The length of 
spark from it 1s 13 mches 

During the constiuction of the machine every care was taken 
to avoid electrical excitement in any of its parts, and after its 
completion several friends were piesent to witness the fitting of 
the brushes and the first stait When all was ready the terminals 
were connected to an electroscope, and the handle was moved, 
so slowly that ıt occupied thirty seconds ın moving one half 
revolution, and at that point violent excitement appeared 

The machine has now been standing with its bandle secured 
for about eight hours , no excitement 1s apparent, but still it may 
not be absolutely inert , of this each one present may judge, 
but I will connect ıt with thts electioscope, and then move the 
handle slowly, so that you may see when the excitement com- 
mences and judge of its absolutely trustworthy behaviour as an 
mstiument for public demonstration I may say that I have 
never under any condition found this type of machine to fail in 
its peifermance 

I now propose to show you the beautiful appearances of the 
discharge, and then ın order that you may judge of the relative 
capabilities of each of these three machines, we will work them 
all at the same time 

The large frictional machine which 1s in use for this com- 
parison 1s so well known to you that a better standard could not 
be desired 

In concl ision I may be permitted to say that ıt ıs fortunate I 
had not read the opmion of Sir Wilham Thorson and Prof 
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Holtz, as quoted ın the earlier part of my lectue, previous to my 
own practical experiments For had I 1ead such opimions fiom 
such authorities I should piobably have accepted them without 
putting them to practicaltest As the matter stands I have done 
those things which they said I ought not to have done, and I 
have left undone those which they said I ought to have 
done, and by so doing I think you must freely admit that I have 
produced an electe generating machine of great power, and 
‘have placed in the hands of the physicist, for the purposes of 
public demonstiation, o1 o11ginal reseaich, an instrument more 
trustworthy than anything hitheito produced 





NOTE ON THE TARPON OR SILVER KING 
(MEGALOPS THRISSOIDES) 
“THE genus Megalops belongs to the family Clupeide, and, 
amongst other features, 1s characterized, according to Dr 
Gunther,? by an oblong compressed body, the presence of a 
narrow osseous lamella attached to the mandibular symphysis and 
lying between the halves of the mandible Further, the latte: 1s 
prominent, the intermaxillary short, the maxillary foiming 
the lateral part of the mouth There are bands of villiform 
teeth on the jaws, vomer, pglatines, pterygoid, tongue, and base 
of shull 
The interest ın the species above-mentioned has been con- 
siderably increased of late by the fact that the huge fish (between 
5 and 6 feet in length, and weighing from 90 to 150 pounds) can 
be caught by 10d and line, and I am much indebted to Lady 
Playfair for giving me all the information she had obtained on 
the subject through hei father and Mr W G Russell of Boston, 
United States 
The tarpon (Afegalops thiissoides) frequents the Atlantic 
shores of North Ameca, and ıs especially found ‘‘on the 
western or Gulf coast of Southern Florida, haunting the shallow 
bays and creeks inside the bais and keys which stietch along 
that coast , and the fishes are supposed to enter by the passes 
from the outer Gulf 2 
‘Tn shape the ta1pon somewhat resembles the salmon, but, 
as hecomes one of the herring tribe, ıt 1s deeper and less 1ounded, 
and the head ıs larger, the scales (cycloid) are thick and laige, 
more than an inch in diameter” (a fine scale sent by Lady Play- 
fair measures 2} inches both ın antero-posterio: and transverse 
diameter), “and the exposed portion ıs ofa bight silvery hues 
indeed ıt looks as if ıt had been dipped ın silver and burnished 
hence the name ‘silver hing’ I have seen specimens weigh- 
ing from 50 to 137 pounds, and have heard of none above 
150 pounds 
“The tarpon has always.been upon the Gulf coast, but 
was formerly captured, as the sword-fish 1s, by the harpoon 
In 1885, however, a Mr Wood undertook successfully to secme 
the fish by 10d and reel About 150 have been caught in 
this manner during the seasons 1885 and 1886, the tıme being 
in March and April, perhaps a little earlier ın a warm season 
after Apuil ıt 1s too hot for fishing 
“ The fish ıs caught on the edge of the channels in 15 to 25 
feet of wate1 with a bait of (half a) mullet The 10d should be 
very stiff, not more than g feet in length, such as ıs used for 
large sea-bass, and the line strong, but fine enough to carry 
200 to 250 yards on the reel, which must therefore be laige and 
heavy <A snood or gauging of about 3 feet of cod-line, coppe: - 
wire, or chain, should be fixed to the hook as the dental apparatus 
of the fish efficiently combines a file and shears, with which even 
a double cod-line may be frayed or worn off, 01 severed without 
a sensible strain 
“ The tarpon takes the bait lying on the bottom, and moves 
off, swallowing it, until he 1s stiuck, and the moment he feels 
the hook he 1s out of the water, perhaps 3 o1 6 feet in the aur, 
shaking his head fiercely—as does the black bas»s—to disengage 
the hooh, and then begins such a fight as, I believe, no othe: game 
fish ever shows It frequently leaps with a clean bieach twenty 
times before the game 1s ovei, and so close that ıt occasionally 
sends a douche ove: the boatmen , while in one instance a large 
one made aiun of roo yaids, the whole of which was a suc- 
cession of fiantic leaps and plunges, leaving a wake like that of 
asteamer The same fish towed my boat, with thiee men in it, 


z “Introduction to Fishes,’’ pp 661-62 

~ Extricted from a description (from personal observation) by Mr W G 
Russell of Boston ~ 

3 Descr bed elsewhere 1s “an O’Shaughnessy knobbed 10-0 hooh ” 


about two miles, and, after rove than an hour’s hard fight, ended 
by thiee huge leaps out of the watel amongst some margrove- 
tiees, the oysters on the roots of which cut my line, so that we 
paited company after a close and protracted intimacy ” 

There ıs little doubt, from the foregoing 1emaiks, that the 
splendid sport of taipon-fishinz must make ıt most fascinating 
In Apul 1887, indeed, a single 10d caught nine fish 17 eleven 
days, two of them weighing respectively 151 and 149 pounds, and 
in length 6 feet 4 inches, and 6 feet 5 ches These were taken 
at Punta Rassa on the westein coast of Florida, the total weight 
of the catch being 1042 pounds, 01 an average of about 116 pounds 
foreach The tarpon, lhe others of its tribe, has the acvantage 
also of being good food W C MCINTOSH 





SCIENTIFIC SERIALS 


Bulletins de la Societé D Anthropologie de Paiis, tome 
dixigme, 4e fascıcule, 1887 —This closing number for the last 
yeaı enumerates the various presentations made to the Society 
since the pievious publication of the Bulletins Among the 
recent communications attention ıs due to M Boban’s report of 
the interesting collection of North American flint instruments 
presented to the Society by the Smithsonian Institution They 
appear to be almost identical with those existing ım Europe, 
and belonging to the Stone Age —M Verneau, on present- 
ing various stone instruments from the Canary Isles, drew 
attention to their rude forms, due, he believes, to the ielatively 
brittle character of the basalt and obsidian from which they were 
cut The few specimens of polished stone belong only to 
Gomére and Canary Proper, and are, therefore, conjectured to 
have been introduced by some of the numerous North Afncan 
invaders who landed on those islands —M André Sanson’s 
paper on experimental cramology in reference specially to domes- 
tic animals, which he considezs under two cephalic types only, 
viz the dolicocephalic and the brachycephahic, is directed against 
the systems of craniometry and anthropometry at present in 
vogue M Fauvelle took a leadmg part ın the discussion to 
wnich the paper gave rise, and gave his views in regard to the 
value of the cephalic index, which he considered to have been 
greatly overestimated by Broca and his followers These re- 
marks, and the refutation of Broca by M Topinard, form, with 
M Sanson’s paper, a complete exposition of the various views 
maintained in different provinces of anthropological science in 
Fiance —Report on the various papers presented by competitois 
fo. the Godard Prze in 1887, by M _ Mouditre — On 
aphasia and its history since the orginal observations of 
Broca, by M M Duval —On the distinctive characteristics 
of the human brain considered from a morphological 
point of view, by M le Dr S Pozzi —On a case of super- 
numerary digits on the cubital maigin of each hand, by Dr 
Béranger —On the morphological vanabılıty of the muscles 
under the influence of functional variations, by Mme Clémence 
Royer —On the abnormal etongation of the cuboides, accom- 
panied by the pressure of a round pronator in a horse, 2y M E 
Cuyer —On the tumulus of Kerlescan at Carnac, by M Gaillard 
The remains of this interesting monument, with its double 
dolmens simular to the covered allées, known as ‘‘ Hunebeds” in 
Holland, were first descnbed in 1860, since which time they 
have suffered so much from neglect and wanton injury that M 
Gaillard 1s maling a strong appeal to the Government for their 
protection —Note on the tumuli of a covered gallery, examined 
in 1887, near Montigny l’Engrain (Aisne), by M Vauville, and 
1eport of the ciama found there, and referred to the Furfooz 
men of the dolmen age, by Dr Verneau The pieponderating 
characte: of these cramia was their length and stiaightness 
Several bore marks of cicatrised wounds —On a Quaternary 
equidean, similar to the Aertag of Kirghis, described by M 
Poliakoff under the the name of Zyuwus Pisewalskiz The 
descuption of the keitag with its shout and straight mane, its 
relatively large head and inferior height, corresponds remarkably 
well with the numerous representations of the Quaternary 
equidean found ın different paits of Westein Europe among the 
vaiied debris that mark the site of primeeval settlements, In 
the Magdelian carvings found in the cavern at Arudy among 
mammoth bones, special prominence 1s given to the thin, rat-® 
like character of the tail o? the animal, a feature that ıs very 
marked in the kertag, whichgeppeais to be the nearest living 
iepresentative of the horse of the Quateinary age 
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Bulletin de? Académie Royale de Belgigue, May —On the new 
elements of the oibit of Eucharis, by L de Ball Continuing 
his researches on the elements of this planet (181), the author 
here establishes two new noimal positions by means of the 
observations made in 1886 and 1887 He also 1evises the posi- 
trons of the comparison stars, and resumes the calculat.on of the 
perturbations caused by Jupiter, Saturn, and Mars, utilizing for 
the last named the results of Asaph Hall’s observations on the 
satellites —Contribution to the study of pulsation ın the lowe: 
animal organisms, by Dr De Bruyne The results aie given of 
the author’s studies on the pulsating function of an encysted 
Protozoon obtained m abundance by culture, but o: not yet 
determined family From his mmute observations on the for- 
mation, development, and action of the vesicle endowed with 
rhythmical motion, he concludes that this organ has no com- 
munication with the periphery, and has nothing to do with the 
digestive function, as 1s commonly supposed, but 1s a true organ 
of respiration and circulation, a heart and lung combined 





SOCIETIES AND ACADEMIES, 
LONDON 


Royal Society, May 31.—‘‘ The Conditions of the Evolu- 
tion of Gases fiom Homogeneous fiquds” By V H Veley, 
M A, University College, Oxford 

In Part I an account is given of the effect of finely divided 
particles on the rate of evolution of gases resulting from chemical 
changes, m Part IT the phenomenon of initial acceleration, as 
also the effect of variation of pressure on the evolution of gases, 
as discussed , ın Part III the case of the decomposition of formic 
acid into carbonic oxide and wacer 1s investigated under constant 
conditions, other than those of the mass of reacting substances 
and of temperature 

Part  —It 1s found that the addition of finely divided chem1- 
cally inert particles increases the rate of evolution of gases from 
liquids in which they are bemg formed The effect of these 
particles on the following chemical changes ıs invesigated 
(1 ) the decomposition of formic acid yielding carbonic oxide , 
(u ) the decomposition of ammonium n tr.te ın aqueous solution 
yielding nitrogen , (u1 ) the reduction of mitnic acid into nitric 
oxide by means of ferrous sulphate , (1v ) the decomposition of 
ammonium nitrate in a state of fusion producing nitrous oxide , 
and (v ) the decomposition of potassium chlorate ın a state of 
fusion producing oxygen The finely divided substances used 
are pumice, silica, graphite, precipitated barium sulphate and 
glass dust 

fait TT —It 1s observed that, conditions of temperatme re- 
maining the same, the rate of evolution of a gas from a liquid 
1s at first slow, then gradually increases until it reaches a maxi- 
mum, and for some time constant, 1ate From this pomt the rate 
decreases proportionally to the dimiution of mass This 1s ob- 
served 1n the cases of decomposition of formic acid, potassium 
ferrocyanide, and of oxalic acid by concentrated sulphuric acid, 
and in that of ammonium nitrate It has previously been ob 
served in the case of the decomposition of ammonium nitrite 1n 
aqueous solution The same phenomenon repeats itself when 
the temperature ıs temporarily lowered and then raised to its 
former point, and also to a more marked degree when, tem- 
perature remaining the same, the superincumbent pressure is 
suddenly increased 

The reduction of pressure from one to a fraction of an atmo- 
spnere produces no permanent effect on the rate of evolution of a 
gis fiom a liquid, a decrease of pressure, however, produces 
temporarily an increase m the rate, and an increase of pressure 
conversely produces fevtporaz zy a decrease in the rate 

fart TII —The case of the decomposition of formic acid into 
carbonic oxide and water by diluted sulphuric acid is studied 
with' the ard of an apparatus by means of which the temperature 
1s xept constant withm one-twentieth of a degree It 1s shown 
that the rate of evolution of carbonte oxide 1s expressible by the 
following equation— 

log (r + 4+ logr = loge, 
in which 7 1s the time from the commencement of the observa- 
“tions, z ıs the interval of time from the moment of commence- 
ment, and that at which, conditions remaining the same, the 
intetval of tıme required for ur change would have been 2/ 3 
7 1s the mass at the end of each observation, and ¢ 1s a constant, 


The results calculated by this hypothesis agiee with those ob 
seived, whethei the interval of time required for unit change 
1s 30 or 960 minutes The curve expressing the rate of chemical 
change :n terms of mass ıs thus hyperbolic and illustrative of 
the law— 

am Z r 

ar (3 
which expresses the 1ate at which equivalent masses act upon one 
another , r/e ın each experiment 1s the amount of each umt mass 
which reacts with the other per unit of time, when a unit mass 
of each substance is present * Since, then, equivalent masses 
take part in the change, it 1s reasonable to suppose that at first 
an anhydride of formic acid 1s produced, which 2s subsequently 
decomposed into carbonic oxide and water 

The change may thus be compared to the production of ethyl 

formate from formic acid and alcohol, with which it shows 
seveial points of analogy 


June 14 —“‘ The Electric Oigan of the Skate Structure and 
Development of the Electric Organ of Rara radiata” By] C 
Ewait, M D , Regus Professor of Natural History, Univers ty 
of Edinburgh Communicated by Prof J Burdon Sanderson, 
FRS 

The first part of this paper 1s chiefly devoted to a comparison 
of the electric organs of Raza radiata, Rara batis, and Rara cir- 
cularis Itis shown that the organ in the species 7 azzata differs 
in many respects fiom the organ in the two other species, and 
that an exhaustive study of its structure and development 1s 
likely to throw considerable light on the natwe of electric oigans 
generally, and also on the structure of the motor plates of muscles 
While Raa dates may reach a length of over 180 cm „e fare 
radiata seldom measures more than 45 cm from tip to tip, and 
1s thus only about half the size of a lage Raa circuliris In Raia 
radiata the electiic organ 1s absolutely and relatively, extiemely 
small In Rava batis the electiic organ may be 60 cm 1n length 
and 7 cm. in circumference at the centre, and extend from the 
skin to the vertebral column, butin an adult Raia radiata the 
organ 1s seldom over 13 cm inlengthand 8 mm incu cumference, 
and the posterior two-thuds 1s confined toa narrow cleft betw een 
the skin and the great lateral muscles of the tal F urther, the 
organ of Raa radiata consists of minute shailow cups, which 
only remotely resemble the large well formed electric cups of 
Rara cerculasrs In the latter species the yailous layers of the 
electric cup are readily comparable to the more important layers 
of the electuic disk of Raza dates, but in Rava radiata the electric 
cup 1s little more than a muscular fibre, with one end expanded 
and slightly excavated to support a gieatly enlarged motor plate, 
ın which terminate numerous nerve-fbres The striated layer of 
Raia batis and cz cutlass, which consists of characteristic lamella, 
having an extremely complex arrangement, 1s entirely absent 
fiom are radiata, the electric layer 1s indistinct, and instead of 
a thick 1ichly nucleated cortex, the cup 1s merely invested bya 
slightly thickened sarcolemma Further, the tissue forming the 
shallow, tnich-walled cup, both in its appearance and consistency, 
closely resembles an ordinary muscu'ar fibre, while the long stem 
usually remains distinctly striated to its termination ` 

In the second part of the paper an account 1s given of the 
development of the electiic cups of Raza radiata Tr 1s shown 
that the rate of development compared with Rava circular 15, 
but more especially with Reza baris, 15 extremely slow The 
young ved ata 1s nearly double the size of the dazzs embryo before 
the muscular fibies reach the ‘‘club” stage, and the long nearly 
uniform clubs, instead of at once developing into rudimentary 
cups as 1s the case in dafzs, assume the form of laige Indian clubs 
When the young skate 1eaches a length of abont 35 cm, the 
long secondary clubs begin to expand anteriorly, and this ex- 
pansion continues until a fairly well-moulded cup mounted on a 
long delicate stem 1s produced But the process of converston 
1s scarcely completed when the skate has reached a length of 40 
cm, ze when it has nearly reached its full size, for in the 
species rackafa a length of 50 cm ıs seldom if ever attained 

The cup-stage having been eventually reached, the stem, which 
for a time may still increase in length, 1s often compressed by 
two or more cups being closely applied together, and part of the 
rim of the cup may be slightly everted. or projected forwards, 
but even in the largest specimens of Raza 7 adata examined there 
was never any indication of retrogressive changes 

The small size of the electric organ, together with the shallow- 
ness of the minute cups of which it consists, seems at first to 
indicate that in Rava radiata we have an electric organ in the 
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act cf disappearing But when the organ of the species 7adrata 
1s carefully compaie@ with the organ of the species dazzs and 
¢uculaizs, the evidence seems to point ın an opposite direction, 
and the view that the cups of Aara radiata aie in process of 
being elaborated into more complex structures, such as already 
exist in Rava cz cularis, 1s appaiently confirmed by the develop- 
mental record Were the electrical organ of Rara radiata a 
mere vestige of a large: stiucture which formerly existed, we 
should expect to find the moto (electric) plate mcomplete, or 
only occupying a portion of the electric cup , and the nerves pro- 
ceeding to it, either few i number or undeigoing degeneiative 
changes But instead of this we*have a relatively large bunch 
of extremely well-developed nerves proceeding to the motor 
plate, which ıs not only complete, but extends some distance 
ovcr the rım of the cup Further, there 1s no indication of the 
walls of the cup having ever consisted of eatremely complex 
lamella, such as we have in Raza cı7cularıs They consist of a 
nearly solid mass of muscular tissue, scarcely to be distinguished 
1om the unaltered adjacent muscular fibres ‘The electric cup 
of Rata radiata may, in fact, when its structure alone 1s con- 
sidered, be said to be a muscular fibre which has been enlarged 
at one end to support a greatly overgrown motor plate But 
the development of the electric cups is even more suggestive 
than their stiucture Had fhe mu cular fibres in Raza radiata 
assumed the form of clubs before the young skate escaped from 
the egg capsule, had the clubs been rapidly tiansformed into 
electric cups , and had the cups soon after reaching completion 
begun to disappear, the eviclence in favour of degeneration would 
have been complete But, as has been indicated, the conversion 
of the muscular fibres into an electric organ ıs late in beginning, 
and the clubs having appeared, pass slowly through a long series 
cf intérmediate stages before they eventually assume the cup 
form Further, as has already been mentioned, ın the largest 
specnnens of Raza radiata examined no evidence was found of 
retrogiessive changes, either in the cup propei, or the numerous 
nerves passing to its electric plate Hence it may be inferred 
that the electric organ of Raza radiata, notwithstanding its 
apparent uselessness and its extremely small size, 1s in a state of 
progressive development 


EDINBURGH 


Royal Society, June 18 --In the repoit of this meeting 
the title of a paper on the development and life-hi-tories of the 
food and other fisnes, communicated by Prof W C MclIntoshe 
and Mi E E Piince, was inadvertently omitted 

July 2 —Piof Chrystal, Vice President, ın the chair — 
Dı Ramsay Traquair read a paper on fossil fishes fiom 
the Pumpherston oil-shale, and exhibited specimens — Di 
W Peddie 1ead a paper on the effects of electiomotive force and 
current-density on the total opposition (due to resistance of the 
conductors, 1eveise electromotive force, &c ) to the passage of 
an electric current thhoagh a liquid —Mr Geurge Brook de- 
scribed a lucifer hhe crustacean larva from the West Coast, and 
also communicated, ın conjunction with Mi W E Hoyle, a 
pape: on the metamorphosis of the Buitish Euphansizede —Prof 
Haycraft and Dr E W Carlier read a paper on morphological 
changes which tahe place ın blood during coagulation —Prof 
Tait submitted a pape: on Laplace’s theory of the internal 
pressure 1n liquids 

July 9 —A special meeting was held, Sir Douglas Maclagan, 
Vice-President, ın the chair —Dr Berry Hait read a paper on 
the mechanism of the separation of the placenta and membranes 
during labou: —Dr Woodhead communicated a paper, by Dr 
J W Martin, on the pathology of cystic ovary, and also a 
pape1, by M: T A. Helme, on histological observations on the 
muscle, fibre, and connective tissue of the uterus during pieg- 
nancy and the pueiperum —Dr T G Nasmyth read a paper 
on the au ın coal-mines 


PARIS. 


Academy of Sciences, July 16 —M Janssen, President, in 
the chan —Expeiments with a new hydraulic machine, by M 
Anatole de Caligny This apparatus 1s of less simple structure 
than the valved machine with oscillating tube already described 
and exhibited by the invento. But it has the advantage, under 
certain conditions, of giving 1elatively bette: results —On the 
planet Mars, by M Peirotm These 1emarks are made in con- 
nection with the fow sketches 1eferied to in a previous com- 
munication,f which are here reproduced, and which give the 
appearance of the planet on May 8, 1888, June 12, 1888, May 


21-22, 1886, and June 4, 1888 The two first show the new canal 
A and that of the north polar ice-cap, the second also giving the 
smallei canal B seen for the first tıme on June 12 The fourth 
shows four simple and three double canals, all clearly defined 

Two of the latter stretch from nea: the equator along the 
meridians 330° and 5° of Schiaparelli’s chart to the vicinity of 
the north pola: ice-cap The difference 1s very stnking, 
especially ın the region of Libya, between the first and second 
of this year, and the corresponding No 3 for the year 1886 

——On the explanation of an experiment by Joule according to the 
kinetic theory of gases, by M Ladislas Natanson The experi- 
ment ın question occuis:n vol 1 p 183 of Joule’s ‘‘ Scientific 
Papers” From the considerations here advanced, M, Natanson 
concludes that, so far from being opposed to the kinetic theory 
of gases, this experument might be iegarded as a practical 
confirmation of the law determining the distribution of molecular 
velocities discovered by Clerk Maxwell, and generalized by 
Boltzmann —M Natanson’s paper was accompanied by a note 
from M G A Hin, who still maintains that not one of his nine 
fundamental objections to the linetic theory itself has yet been 
answeied, and consequently that this theory 1s already out of date 

—On the thermic conductibility of mercury above 100° C , by M 

Alphonse Berget In continuation of a previous note (Comptes 
aendus, Apiil 16, 1888), the author heie gives the results of his 
studies on the variation sn the theimie conductibility of mercury 
between 100° and 300° C Fou 1° he finds the vauiation in the 
coefficient of thermic conductibility to be — o oco45 —Measure- 
ment of the velocities of etherification by means of electiic 
conductibihties, py M Negieano The author has already 
shown that the velocity of etherification fo. a mixtwe with 
equal equivalents of alcohol and acet:c acid may be measured by 
determining the electric resistance of the liquid by Lippmann’s 
electiometric method In the present communication he extends 
the same process to masses of alcoholic reagents o1 acetic acid 
differing in the number of their equivalents —Observations 
respect ng some 1ecent communications from M Sabatier on the 
chlorhydrate of cupric chlouide, and the chlonhydiate of cobalt 
chloride, by M Engel While insisting on hys admitted clarm 
to puiouty, the author points out that there ale two distinct 
chlorhydrates of the chloride of copper He also shows that the 
pale blue powdery precipitate observed by M Sabatier ıs not a 
chlorhydrate of chloride but a hydiate of cobalt chloride —On 
the elementary composi.ion of crystallized strophan thine, by M 

Arnaud This is an extract from Strophanthus Komdé, much 
used by the Fans of West Equatorial Africa for poisoning their 
spear- and arrow-heads ‘The formula is here shown to be 
C3, H i8019, 1ts elementary composition thus showing ıt to be a 
close homologue of the wabain (C4 0,3), the active 
principle of the walaio plant used for similar purposes by the 
Somali people —Influence of the temperature of fermentation on 
the pioduction of the higher alcohols, by M L Lindet The 
experiments here desciibed seem to show that the yield of the 
higher alcohols ıs litde affected by varying the temperatmes of 
fermentation —On Fasezculai ta radicans, C Vig, a new type 
of Anthozoa, by M Vigwer Tris little specimen of an 
Alcyonium was lately obtained during some dredgings im the port 
of Algiers From the description here given it appears to be 
most closely related to the Paralcyonia, although sufficiently 
distinct to foom an mdependent gioup or sub family of the 
Faseicularie —M A c’Arsonval describes and illustrates a new 
metal self-regulating stove, which ıs intended to mamtain ım- 
variable temperatures by the exclusive use of gas and water It 
ıs specially adapted for physiological and miciobiological 
1eseaiches, and 1s constructed essentially on the same principle 
as that submitted to the Academy on Manch 5, 1877 
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Physical Society June 29 —Prof von Helmholtz, President, 
m the chan —Dr R von Helmholtz exhibited a new form of 
bolomete: differing from that used by Langley In Langley’s 
mstrument the alterations of electrical resistance produced by 
radiation aie measured by mtioducing the exposed bolometer 
irto one aim of a Whealstone bridge a similar one protected 
from the light being introduced into the second arm of the bridge, 
while the othe: two arms contain a corresponding resistance _ In 
the new bolomete: as constructed by Siemens and Halsk@® all 
four arms of the bridge are composed of equal wues rolled up 
into a coil and of these coils 1 and 3 ate illuminated, while 
2 and 4 are kept dark, gad then coils 2 and 4 are 
uluminated, and 1 and 3 kept duk By this means a four- 
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fold sensitiveness of the bolometer ıs theoretically obtained 
All four coils lie inside a brass tube, and by turning a screw at 
ore time coils 1 and 3, at another coils 2 and 4 are 
brought opposite the opening In companng the speaker's 
experiments with those of Langley ıt appeared that the latter's 
measurements were five times more delicate than those of the 
speakei, a result which must however be entirely attııbuted to 
the fact that Langley’s galvanometer was twenty times moie 
sensitive Thespeaker then expounded the theoretical efficiency 
and conditions of perfect sensitiveness of the bolometer, and 
compared with these the capabilities of a thermopile Dr 
Fritz Kotter discussed some new instances for the application of 
the Helmholtz-Kirchoff theory of stationary motion of fluds 
Prof Gad gave some explanations ın connection with his demon- 
stration of the phosphorescent moss Prof Neesen spoke on 
an ether calorimeter which he has succeeded in constructing in 
such a form, after many experiments, that it presents many 
advantages, when compared with anice-calorimete: It consists 
of a tube for the reception of the obiect whose heat 1s to be 
measured , this tube ıs surrounded with a layer of Jamp-wick 
which dips into ether at its lower end From the side of the 
outer vessel a tube passes with appropriate bending to a hon- 
zontal capillary tube containing as index some ether, and by a 
parallel capillary tube to a second and similar calorimeter 
After the index has been adjusted, its movement, as resulting 
from the vapoutsation of ether due to the warm object, indicates 
how much heat has been given up to the wick satmated with 
ether The sensitiveness of this calorimeter 1s 2000 greater than 
that of an ice-calormeter The speaker has determined with 
this instrument the specific heat of platnum, palladium and 
copper, and also the heat produced by the passage of an electric 
spmk between a metallic point and a mass of mercury in the 
tube of the caloumeter The results were very satisfactory The 
speciil advantage of this mstrument consists in the fact that 
extremely small masses of any substance can be examined 
calorimetrically The extreme sensitiveness of the apparatus 
makes it also suitable for the measurement of radiant heat 
The speaker has additionally examined other fluids as to their 
suitability for a vapour-calorimeter, especially alcohol 


Physiological Society, July 6 —Piof Munh, President, in 
the chair —Prof Zuntz described a simplified method of 
measuring the gaseous interchange during 1espiration, inzended 
to make it possible to mtroduce such measurements ito the 
limits of clinical observations to the same extent that sunary 
analysis 1s now carried out In this method breathing ıs carried 
on, the nose being closed, through a mouth-piece which 1s con- 
nected by very mobile valves with gasometers, whici thus 
measure the volume of the inspired as well as of the expned air 
Samples of the expired air can be collected at any desired 
intervals of time and the amount of O and CO, which they 
contain determined by Hempel’s method The burette into 
which the gas 1s diawn off by means of an aspnating apparatus 
connected with the gas meter, 1s connected by a guttazpercha 
pipe with a vertical tube which 1s partly filled with water the 
latter not only permits of the measurement, at atmaspheuic 
pressure, of the volume of air drawn off but also piovides a 
means of foicing it out of the burette nto a pipette filled with a 
solution of caustic potash, in which the absorption of the CO, 
speedily takes place By lowering the tube the gas 1s allowed 
to pass into the burette again, and the reduction in its -volume 
gives the amount of CO, ın the expired an After this the gas 1s 
forced into a pipette which contains lumps of phosphorus which 
absorb all the oxygen ıt contains ın five or six minutes On 
passing the gas again back into the buette, the further diminu- 
tion in its volume gives the amount of O in the expired air A 
new sample can now be taken, and thus the expired air may be 
tested as often as may be desired for its contents of O and CO, 
Dr Loewy has carried out some experiments with the above 
apparatus on five intelligent persons in order to determine the 
mfluence of digesting activity on the respiratory inteichange 
The respiratory mterchange of the prtients was determined in 
the moining while fasting and m a perfectly quiescent condition , 
as soon as this was found to be constant they received coses of 
5, 10 or I5 grains of Glaubersalt, and as soon as the action of 
th@salt had manifested itself painfully, and incieased peristaltic 
action had set in, the respiratory interchange was again deter- 
mined up to the time of defecation In all cases the gaseous 
interchange was increased, mor, oxygen being used up and more 
carbonic acid given out, the increase being between 7 wd 30 
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per cent of the normal The several persons behaved very 
differently ın this respect and the same pæson showed marked 
differences 1n the increase of respiratory interchange at different 
times, after equal doses of the salt Asa rule the increase was 
proportional to the amourt of discomfort experienced, by the 
patient in the lower parts of the body ‘Dr Loewy is inclined 
to attribute the incieased oxydational inteichange to the gieater 
activity of the unstriated muscles of the alimentary canal , the 
increased activity of 1s mucous membrane, 1esulting from the 
presence of the purgative, appeared to have no influence — 
Prof Munk gave an account of his experience last year while 
using catgut as a ligature After having used catgut for some 
time as a substitute for silk, with excellent 1esults, suddenly bad 
results began to follow its use, so that each ligature was accom- 
panied by suppuration A series of control eaperimenis showed 
that the wounds healed well when silk was used, but never did 
so with catgut, and inasmuch as the above change was fist 
observed after obtaining the catgut from a new source he pro- 
ceeded to obtain the article again from the original source, and at 
once found it worked successfully again No matter how long 
the second sample of catgut was disinfected its use was always 
attended with suppuration Prof Munk has hence reverted to 
the use of silk hgatures, and urges great caution in the use of 
catgut in surgery 
° 
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LORD ARMSTRONG ON TECHNICAL 
EDUCATION 


ORD ARMSTRONG, ın his article ın the July 
number of the Nzneteenth Century, brings forward 

ideas which, he tells us, have long been incubating ın his 
mind, and which he believes to be in accord with those of 
many employers of labour who, like himself, are engaged 
in manufacturing pursuits affording scope for the applica- 
tion of technical knowledge A more unfortunate exposi- 
tion could not have been addressed to the publicat a time 
when so many are earnestly striving to impress upon the 
nation the importance of scientific training to the well- 
being of the people It ıs not that we do not cordially 
agree with Lord Armstrong in many of his 1emarks, 
what we object to 1s thegndefinite and vague character of 
his judgments generally, and the want of logic which 
characterizes many of his ciiticisms and recommenda- 
tions in every paragiaph almost we recognize that we 
are reading the words of a true representative of that 
remarkable genus, the “ practical” Englishman, who un- 
doubtedly has been the glory of his race ın the past, but 
thieatens to be its destruction in the near future But so 
outspoken a refusal to 1ecognize the altered conditions of 
the times, by one who occupies the highest position 
among engineers, unfortunately affords clear evidence 
that we are making but little progress towaids “ organiz- 
mg victory” in that great industrial war of which Huxley 
spoke ın his memorable and incisive letter to the Zzmes 
early in 1887, ın words of deepest import, which un- 
questionably should seive to guide us pace Lord Aim- 
strong’s avowal. “As to whether our commerce 18 
to be saved from the effects of foreign competition 
by a wide diffusion of technical knowledge, I have no 
faith in any such safeguaid” In contrast with this 1s 
Huxley’s emphatic warning —“I do not think I am far 
wrong in assuming that we are entering, indeed have 
already entered, upon the most serious struggle for exist- 
ence to which this country has ever been committed , and 
the latter years of the century promise to see us embarked 
in an industrial war of far moire serious import than the 
military wars of its opening years On the east, the most 
systematically instructed and best informed people in 
Europe are our competitors , on the west, an energetic 
offshoot of our own stock, grown bigget than its parent, 
enters upon the struggle possessed of natural resouices 
to which we can make no pretension, and with every 
prospect of soon possessing that cheap labour by which 
they may be effectually utilized” Surely we shall elect to 
follow Huxley’s advice offered to us in the sentence, 
“Many circumstances tend to justify the hope that we may 
hold owu own 1f we are careful to organize victory,” and 
we shall not be content to rely on a sufficient namber of 
self-educated men of genius being spontaneously forth- 
coming to supply the nation’s needs indeed there can be 
no doubt that ın the course of a generation or two—ifwecan 
maintain our existence unimpaired so long—every effort 
will be made to develop the faculties of each member of 
the community as fully as crrcumstances will permit , but 
unless some grievous reverse of fortune should lead the 
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nation suddenly to realize its position, we sadly fear that 
the cause of educational progress has too many lukewarm 
adherents, holding views similar to those ‘expressed by 
Lord Armstrong, for ıt to make much immediate 
progress 

Lord Armstrong says very truly that, although there 1s 
at the present time a great outcry for technical education, 
very few people have any distinct idea of what they mean 
when they use that term, or any definite opinion either 
as to the class of persons who will be chiefly benefited 
by ıt, or as to the time of life at which it ought to be 
acquired Speaking of the meeting recently held at the 
Mansion House respecting the scheme for establishing 
Polytechnic Institutes ın London, he remarks also that 
the speeches then delivered were rather vague and inde- 
finite as speeches on technical education generally are, 
and he points out that, by using the more comprehensive 
phrase secondary instead of technical education, Lord 
Salisbury avoided the troublesome but not unnecessary 
task of framing a correct definition But it may with equal. 
truth be said of Lord Armstrong that he, like most writers 
on technical education, 1s indefinite and vague, and 
he also makes no attempt to give a definition of 
technical education In fact, his article ıs nothing 
more than a discursive essay on the subject of popular 
education generally, excludmg moral and religious 
questions 

The vagueness which characterizes the utterances of 
most speakers and writers on technical education 1s un- 
doubtedly the outcome of the peculiarly English practice 
which permits men to speak with authority who have no 
claim whatever to be heard on the subject, and which 
leads us to put aside those who really are experts as of no 
account The work has fallen almost entirely into the 
hands of philanthropists and politicians, and inquiries 
into the subject have been handed ove to men whose 
qualifications foi the work ın too many cases would have 
been 1egarded in any othei country but England as 
lamentably insufficient At the recent meetings at the 
Society of Aits and the Mansion House there was a con- 
spicuous absence of nearly all those who aie known to 
have been most active in carrying on the real work of 
technical education and who are able to speak from ex- 
perience Yet, if the public are to be propeily infoimed 
and guided, and if the politicians are to be instructed in 
their duties, ıt 1s imperative that others besides the orna- 
mental and amateur members of the body of technical 
educators should be summoned to assist ın the movemen 

The TZzses,in a recent aiticle on Lord Hartington’s 
speech at the meeting of the Association for the Pro- 
motion of Technical Education, has very properly called 
attention to the impouitance of an accurate definition of 
the term technical education, pointing out that if 1t means 
that kind of education which bests fits a man both 
mentally and bodily for techn.cal pursuits requuing skill 
and intelligence the proposition that technical education 
1s a good thing 1s self-evident , but that if ıt means a 
particular method of imparting knowledge on technical 
subjects then ıt 1s open to many of the criticisms pagged 
on it by Lord Armstrong Probably the majority of the 
public are at present of opinion that to technically 
educate a youth 1s to teagh him his business—that 
technical education 1s the modern equivalent of the now 

P 


NATURE ` 


[August 2, 1888 








effete apprenticeship system This came out very clearly 
1n the late discussion with reference to the intioduction of 
manual training into schools, to which objection was made 
by many artisans, who urged, among other things, that if 
such instruction were given it should be ._mparted by skilled 
artisan§ and not by the teachers—entirely failing to realize 
that ıt was sought to introduce manual tiaining with an 
educational object, for the purpose of cultivating a faculty 
hitherto left untrained, and not for the purpose of teaching 
atrade Authorities, however, we believe, are mostly of 
opinion that to technically educate a youth 1s to teach 
him to understand and scientifically follow his business, 
and they consider that only so much of the actual prac- 
tice should be learnt by the student who is being technic- 
ally educated as will suffice to afford the necessary insight 
into the principles on which the practice 1s founded 
Thus, medical men have long been technically educated 
they have not only learnt the practice of ther profession, 
but have also devoted a large amount of time to the study 
of the facts and scientific principles on which medical 
practice is based, and the demands upon them ın this 
latter duection have been much increased within recent 
years Engineers and architects, on the other hand, 
hitherto have generally not been technically educated 
enteung the workshop or office, they have been left to 
acquire as they best might a knowledge of the scientific 
principles underlying their professions, their atten- 
tion having been almost entirely devoted to acquinng 
man'pulative shill and a knowledge of constructive 
details 
It is difficult to understand what meaning Lord Arm- 
strong attaches to the term technical education He tells 
us that the question “ What is the ase of useful know- 
ledge?” appears to him to present in a quaint form a 
theme of a very debatable nature' He then proceeds to 
argue that success in the world depends on the pos- 
session of genius, knowledge—well, 1s of no particular 
consequence! “Many people imagine that genius 1s 
kept down from want of knowledge, and that in many 
cases ıt 1s thus lost to the world This I entuely disp ite, 
Genius is irrepressible, and revels ın overcoming d ffi- 
culties” But even the genius must find his opportunity, 
and—nowadays at least—must be possessed of sufficient 
knowledge to be able to take advantage of the oppor- 
tunity when found Moreover, as the world progresses, 
opportun tres are not found to be increasingly numerous 
"in proportion to the growth of the population, nor do the 
problems diminish ın difficulty , and no reliance can be 
placed upon the supply of genius keeping pace with the 
demand 
Lord Armstrong thinks that the well-known dictam 
that if the Romans had had to learn Latin they never 
would have conquered the world, ıs suggestive of what 
our loss might have been if self-made engmeeis such 
as Watt, George Stephenson, Smeaton, Biindley and 
Telford, had frittered away their energies upon imappro- 
priate studies forced upon them at school, and that 
generals such as Wellington and Marlborough, or naval 
comgnanders such as Nelson and Blake, would not have 
edirected the armies and navies of England with more 
effect .£ book knowledge had been crammed into them at 
school But to argue in thisegannei 1s to entuely pervert 
the theme of technical education the whole object of its 
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advocates being so to improve the entue educational 
machine that all inappropriate studies may be eliminated 
from the school couise, and every provision made for 
developing and strengthening the faculties gereially , and 
even Lord Armstrong admits that as “ cheapness of pro- 
duction ard superior-ty of quality will decide the victory 
in the race of competition, we shall improve our chance 
of maintaining a foremost place if by early training 
we develop the mental ard bodily faculties of our 
people” Huis subsequent words, however, “but not, I 
think, by eny forced or indiscriminate system of impart- 
ing knowledge,” are simply incomprehensible, as no one 
has suggested the introduction of any “forced and in- 
discriminaze system” , 1n fact, this 1s only one of the many 
cases in which Lord Armstrong sets up an image of his 
own creation, and at once hastily destiovs it When he 
tells us that he does not “undervalue technical know 
ledge volur tarıly acquired as a means to an end, but it 1s 
the brain-workers and not the gand-workers who will 
seek to at-ain it and benefit by it,” he entnely over- 
looks the fact that one gieat object of technica] edu- 
cation 1s to associate brains with hands and hands 
with biains 

We have no space left to discuss Lord Aimstiong’s 
extraordinary views with 1eference to existing facilities for 
theacquisit on of technical knowledge and their sufficiency 
But we must call attention to his contention “that when 
Colleges cen be established by public subscription or 
private munificence, they are worthy of appioval and 
commendation , but where the State or local governing 
bodies have to furnish money for education in relation to 
national industry, they must look to attaining the required 
results at the least possible expense, and I am inclined to 
look upon Colleges as luxuries in education rather than 
fecessaries ’ In marked contrast to this ıs a statement 
made by Sir Henry Roscoe in the discussion on Mr Swire 
Smuth’s paper on the Technical Education Bull, read 
at the Sociezy of Arts in Febiuary last Speaking of what 
the Swss were domg, Sir Henry related how, a few 
years ago, when it was proposed to spend £24,co0 on the 
erection of a new chemical depaitment of the Zurich 
Polytechnicam, some of the Bundesrath were a httle 
staitled and rather objected to paying so large a sum, 
and there was accordingly in Berne some opposition , but 
the Minister of Education pointed out that the amount of 
money which had alieady been received by Switzeiland 
fiom the mea who had studied ın the Polytechmic School at 
Zurich had amounted to ten times over the sum he was 
asking for, and he was sure that the money would be well 
spent, and in a short time 1ecouped The Swiss, at all 
events—let alone the Germans—theiefore do not look 
upon Colleges as luxuries tather than necessaries, and 
we are assured that 1f compaiison were made of the work 
done by chemists in Swiss laboratories with that done by 
English chemists, the 1esult would not be to the credit of 
our countsy We should like Lord Aimstiong to tell us 
—ıs ne, oris he not, content to see this country remain 
on a lower intellectual footing than Switzerlana? 

Great as 15 Lord Armstrong’s reputation as a mech- 
anical engineer, we trust that few will regaid him as an 
“unimpeacheble authority” in the matter of technical 
education if the majoilty remain much longer of his 
opinion, then is the fate of ou nation sealed 
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EXPLORATIONS AND ADVENTURES IN 
NEIV GUINEA 


Explorations and Adventures in New Guinea By 
Captain John Strachan, FRGS,FRCI (London 
Sampson Low, Marston, Searle, and Rivington, 1888 ) 


TEE lerv@ :mogmie of the wold are year by year | 
growing less , but of these the vast island contment 
of New Guinea remains af to much of its coasts, and 
almost all of its mountain regions, still scantily known 
and explored The elegantly bound volume under review 
is the latest contribution to ou knowledge of the shores 
of this tripartite country To the explorer who adven- 
tures himself into this most msalubrious terzitory, even if 
he bring back with him but small additions, we are unde: 
a debt of giatitude, 1f so be, however, that his record be 
tiustworthy, and an honest attempt to add to science 
geographical o: biological 
Captain Strachan 1s & master mariner, who appears to 
have spent several yeais on the New Guinea coasts, in 
command of small trading vessels, engaged in the 
collection of such commercial products as are to be 
obtained fiom the natives, and has made a bid for fame | 
by combining with his ordinary pursuits the +d/e of 
explérer The narrative before us 1t would be unfau to 
submit to too rigid a criticism as a literary production, | 
especially as the author disclaims the intention of aspiring ' 
to “literary renown,” but relates his experiences in the 
“homely language of a British sailor” Deprived of the 
expectation of a hterary delicacy, the 1eader has a ight 
to hope for a more or less satisfying portion of new facts | 
and observations, as the 7 azson d’être of the work 
The book divides itself into two portions explorations in 
the Papuan Gulf within the British Protectorate , and ip 
Maclue: Inlet (or Gulf, as Mr Strachan not inappro- 
priately calls 1t) in the Dutch territory ın the north-west | 
In the Papuan Gulf, Mi Strachan claims to have 
ascended the Alia Kasa 1ıve1, and to have discovered and 
explored Strachan Island and Strachan Countiy, a region 
lying to the immediate west of the Fly River He has 
discovered also a large aim of the Mia Kasa, christened 
by him the Piince Leopold River, which incloses, and is 
the westein boundary of, Stiachan Island The name, | 
Prince Leopold Rivet, he has applied also to the Mia | 
Kasa above its junction Beyond the mere statement al 
“the Mia Kasa itself was discovered by Dr Samuel | 
Macfarlane as far back as 1877, and was named by 
him the Baste1,” Mi Strachan makes no reference to the 
previous exploration of the iver made, not ın 1877 but in | 
1875, by that missionary, who ascended it for sixty miles 
| 
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in the /Vlengowan steame, and for thity miles farther in 
one of his ship’s boats This is as fas as, if not farther 
than, the point attained by Mr Strachan If therefore a 
new name had to be applied, only the western arm, now 
first brought to om knowledge, ought to bea: the name 
Prince Leopold, while the rive: explored by Mı Mac- 
farlane should be known as the Mia Kasa o1 Baxter 
Even the Pince Leopold River is indicated in Mac- 
farlane's map Mr Strachan has indicated a number of 
diverticula extending 11ght and left from both rivers, but 
he adds little, beyond stating it, to the opinion, long held, 
though yet without absolute proof, that the Mia Kasa and 
all tts affluents are merely canals of the vast delta system 


of the Fly River If Mr Strachan had taken the trouble 
to examine the wo1k of his predecessors, he could scarcely 
have deluded himself on entermg the mouth of ıts 
estuarv with such fancies ag these “Dunung the whole 
day I could not help thinking that we were not sailing on 
a river at all, but wete on an aim of the sea, which 
would, in all probability, extend acioss the whole island 
from south-east to north-west, opening into the Alafwia 
Sea at that part known to the Dutch as the Utanata 
Rive, and I built a good many castles in the aw in 
consequence, hoping we had found a new channel to 
China and the East”! It ıs sufficient to state that the 
Utanata River rises in the gorges of the Chailes Lewis 
Range, so that the water-way surmised by Mi Strachan 
to exist must cross the spurs of that 1ange. Nor has 
he any better basis for many of his beliefs, none of which 
appears more unfounded than that given on p 278, 
where a river “ debouching into the Arafura Sea opposite 
Providential Bank, will, I beleve, be found connected 
with the Fly River at its junction with the Ahce River, 
discovered by D’Albertis”! This new river would neces- 
sarily bisect his new channel to China! We have unfor- 
tunately no means of testing the accuracy of the authou’s 
positions He does not tell us on what base his survey 1s 
constiucted , o1 whether it 1s established by astronomical 
observations, or from assumed pomts on the Admiralty 
chart fixed by sextant angles or prismatic bearings, so as to 
gain his reader’s confidence in his discoveries Onp 4I 
he refers to a large tubutary as beg “ninety miles 
inland which I named the Wallace”, while on p 128, 
he says, “at a distance of some ezg//y miles the Prince 
Leopold again divides into two branches, the eastern of 
which 1s the Wallace,’ “which we followed [p 42] fora 
distance of seventy miles through the same class of 
country” If we test this distance by his map, we find 
that a chain thuty-five miles in length, would extend from 
the mouth of the Wallace River to beyond the Fly River 
These discrepancies do not increase our confidence ın the 
accuiacy of Mr Strachan’s explorations He describes 
the country ın this region in the most glowing terms, 
“splendid agricultural country,” “well watered,” “high 
land” Other tiaveilers have reported it as “low and 
swampy,’ while D’Albertis in ascending the Fly, found 
the whole country for some hundreds of miles low and 
httle elevated above the sea Such glowing advertise- 
ments are to be gravely deprecated, of a region so 
malaiious that few Europeans can evei be able to settle in ıt 
as their home, it 1s doubtful whether they could even find 
it habitable during the wet season While abundance of 
unoccupied territory exists m Australia, ucher in soil and 
easier of access, and in a far less unhealthy climate, no 
wise man will risk his capita! and his hfe in the gieat 
delta of the Fly River The natives at the mouth of the 
Mia Kasa seem to have so threatened the little party, that 
they had to abandon their lugger, and make for the coast 
overland, experiencing some hardships by the way, and 
eventually the loss of one of their companions by diown- 
ing We fear few will be able to appreciate Mr Strachan’s 
delicacy in forbidding, “in order to prevent 1aising a, 
hostile spirit among the natives,” his “weary, worn and 
starving people,” from cutgng down a cocoa nut tree, 
during their retreat, short ly’ afte: they had been fining on 
its owners with their Winchesters, discharging rockets in 
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their midst, and exploding among them a tin case con- 
taining twenty-five pounds of gunpowder One would 
think that if their hostility had not been excited by these 
gentle tactics, they could have borne also with equanimity 
the appropriating of a few cocoanuts 

‘The second pait into which this rècord of exploration 
divides itself, 1s really little more than the log of a trading 
cruise Except the claim to the d.fferentiation of a few 
insignificant islands, no piece of exploration worthy of the 
name abides in the recollection after laying down the 
volume Macluer Inlet has long been a rendezvous for 
trading vessels, and Mr Strachan’s time seems to nave 
been chiefly devoted to collecting nutmegs, masso1 bark, 
tortoise- and pearl-shell from the natives He ieached 
the top of the Gulf, and he lays evidently gieat store by 
another geographical surmise elated in the following 
words — : 


“Tn three days we arrived at the head of the Gulf and 
anchored opposite what afterwards proved to be an 
island Here two channels, one to the north and the 
other to the south, debouch into the inlet The latter we 
entered and followed until we reached a bend, at a 
distance of not more than three miles from Gleevink 
{Geelvink] Bay, where we anchored 

“ Here the channel is between two and three miles ın 
width, and the depth of water seven fathoms My charts 
showed the opposite shore to be entuely unsurveyed and 
faced by many islands, the inhabitants of which I had 
reason to believe were hostile. 

“ Tnese considerations decided me to return, although 
well convinced that by continuing another two or three 
miles I should enter the broad waters of Gleev nk 
[Geelvmk] Bay ” i 


We should have felt more confidence ın this conviction, 
if the author had given’ the data on which he grounds ns 
surmise, if only to allay our suspicions that this 1s nota 
happier guess than that which flashed on him at the 
mouth of the Mia Kasa River He makes no reference to 
the explorations ın 1873, in the same region, of Dı Meyer, 
who, entering the Wapaii River on the eastern side, in 
Geelvink Bay, and ascending mountains over 1200 feet in 
height, descended the western slope till he struck the 
Jakatı nver by which he reached the shores of Macluer 
Inlet—a route which must have led him across the wide 
channel supposed by Mr Strachan to exist, but of which 
no mention 1s made by Dr Meyer Is Mr Strachan 
quite sure about his position—especially the longitude of 
his turning point ? 

In the selection of his crews Mı Strachan was most un- 
fortunate They appear to have been very typ'cal beach- 
combers, against whom he brings charges of threaten- 
ing the natives, and of wantonly shooting then dogs— 
deeds which are very characteristic of that baneful type 
of humanity 

In his natural history determimations Mr Strachan 1s 
very often considerably afield, but he makes several 
interesting observations on the customs of the people 
One or two ulustiations of the natives are given, whica 
appear to be faithful repiesentations of the tribes of the 
delta 

The book, we regiet to say, does not leave a very satıs- 
factory impression on theereader, there are numerous 
inaccuracies and too many discrepancies between the 
text and the maps, while the goody-goodyism and 


buccaneer.ng brag with which ıt 1s intetlarded are insuf- 
ferably nauseous, with the result that the reader loses 
what confidence he might othe:wise have had ın state- 
ments of the author that may be quite accurate 

In noticing this volume we cannot omut to draw atten- 
tion to a subject much move serious than its poverty of fare 
Mr Strachan tells us he was denounced in New South 
Wales as a “red-handed murderer, who had tramped 
through New Guinea knee-deep ın blood’ The accusa- 
tions against him weie the outcome of the “outrageous 
lying” of one of his own party, which he rebutted by a 
letter to the Secretary of State for the Colonies, who 
caused his (Mr Strachan’s) lette: to be published ın Sydney 
for general information We may probably accept the 
statements made aga.nst himself in this volume, under 
his own hand, as at least not “outrageous lying” Mr 
Strachan knew fully the conditions under which he 
and his party had permission to cruise in the waters of 
the Protectorate or of the Dufth Crown No spurts, 
firearms, gunpowder, Cynamite, or any explosives can be 
landed under any circumstances, so as to be given or sold 
to the natives, no acquisition of land on any account Is 
permitted , and above all a just treatment of the natives 
1s a s:zne gud non, since ıt was the overacts of her 
subjects that compelled Her Majesty to take under her 
gracious Protection the inhabitants of that portion of 
Papua, now generally known as British New Guinea, and 
for which the name of Torresia has been suggested Cn 
p 801s recerded this little episode “The men who weie 
so fortunate as to possess muskets were very eager to 
obtain ammunition, but this the law distinctly forbids 
the white man either to give or to sell to the natives under 
a penalty of three moaths imprisonment Being 
anxious to accommodate those whose kindness to me had 
been so uniform, I was placed on the horns of a dilemma, 
but having confidence in their integrity, and being 
anxious to serve them while keeping within the strict 
letter of the law [!! 1] . I at last decided to place the 
required ammunition on my cabin table Having done 
this I lit my pipe, and went on deck to give some orders 
to my officers On my return the natives had all left my 
cabin I missed a twenty-eight pound bag of No 4 
shot, half-a-dozen half-pound flasks of powder, and a box 
of caps” This is not the only occasion, recorded ın his 
book, on which he distributed warhke material In 
several places he confesses to having dispensed gin to 
the natives, and presented it as gifts to chiefs The edict 
as to the puichase of land was also disregarded in the 
same open way He pwcehased Strachan Island, con- 
taining [only] seven hundied and fifty square miles, by a 
very simple transaction “‘Are you willing that I come 
and possess this island?’ They all signified 
their willmgness My trade was opened and parcelled 
out to each cmef accord ng to the number of people in 
his tribg I told them the name was Strachan Island, 
and by this name the nat ves know the island at present ” 
The latter amazing statement we may take for what it 1s 
worth , but 1t would have been very instructive to nave had 
details of the items of the trade paid for this httle estate 
The document would prosably have formed a companion 
to the valuabie inventory given in the late Sir Peter 
Scratchley’s journals of the price paid by certain Austiahan 
pioneers for a tiact of land the size of a laige Enghsh 
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county There ıs no evidence that these “chiefs” owned 
the land they were selling, nor that they weie made 
aware that they were parting for ever with their most 
cherished possessions, of which Mr Strachan attempted 
to claim ownership (Her Majesty’s edict notwithstanding) 
in right of exploration and purchase While in Macluer 
Inlet, the author resided among a people who spoke to 
some extent the Malay language The quotations with 
which we are favoured in his book, not to mention his own 
admission of the fact, show cleaily how imperfect his 
knowledge of that language (as of the true language of 
the region) is Yet fom a conversation he overhears, half 
of which only, he admits, he understood, he accuses certain 
chiefs of Macluer Inlet of slave-hunting, and in the most 
high-handed and unauthorized manner, canies them off 
prisoners to Gessir, to give them ın charge to the Dutch 
authorities, yet does not do so (owing to stress of 
weather), which unde: the grave circumstances he ought 
to have done when thegveather modeiated Eventually, 
after severe cogitations whether he should not himself 
mflict punishment on them, he returns them to their homes, 
when he feels “much hghter of heart” Shortly after 
this, he sees a cance “dodging backwards and forwards 
among the islands within gun shot of the ship,” and is 
seized with a panic (as he often was), and without the 
flimsiest evidence of a hostile intention on the part of its 
occupants, he seized a “long range rifle” and fired into 
it, “they then began paddhng rapidly, and although I 
fired many shots I could not round them to” Noi are 
these again the solitary instances of most legal acts 
performed by Mr Strachan as recorded by himself It 13 
doubtful, also, whethe: the removal of the little lad whom 
he brought fiom his country to England (and whom he 
appears to have treated with the greatest possible kind- 
ness) was not an act of kidnapping Altogether, it as 
perhaps not surprising that the natives, as Mr Strachan 
bemoans, “ cannot recognize nor appreciate the punciples 
of honesty and honour,” so exemplified 

Her Majesty’s Special Commissione: comes in for a 
most violent and unwarrantable attack No one who 
reads Mr Strachan’s own admissions will wonder that 
his explorations were not regarded by the authorities 
with all the favour he could desire If Mi Douglas 
had had the facts here recorded before him, he must, 
we fear, instead of 1enewing the author’s permit, have 
excluded him from again approaching the island The 
Commissioners administering the Government in New 
Gu'nea have had experience enough of the woes that flow 
no: to the natives themselves only, but to unsuspecting 
Europeans who have the misfortune to follow behind (and 
have paid, too often, the penalty of the overacts of) such 
explorers as “Captain” John Strachan 





MINE-SURVE VING 
A Sveatise on Mine-Surveying By Bennett H Brough, 
FGS, FIC, 8vo, pp 282 with 101 woodcuts, two 
appendices and index (London Charles Guiffin and 
Co, 1888 } 
M R BROUGH, who for many jeais has been giving 


instruction in surveying at the Royal School of 
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gratitude to him by the issue of his compact manuals 
It 1s the kind of book which has long been wanted, and 
often asked for, not only by miming students, but also by 
mine-agents desnous of obtaining more knowledge con- 
cerning a material branch of their profession 

The book 1s divided into nineteen chapteis In the 
first the author dwells upon the importance of mine- 
surveying and certamly does not exaggerate ıt Instances 
could be multiphed showing the danger to hfe and the loss 
of valuable mineral fiom the want of accurate plans A 
blot in British leg.slation does not escape the author’s 
notice, and he very properly regrets that the agents of 
ordinary ore-mines are not required to qualify themselves 
by examination in the same way as then brethren at 
colheres Consideiing that che tm miners of Cornwall 
have a rather higher death-rate from accidents than 
colhers, and a very much highe: death-rate fiom diseases 
induced by their occupation, ıt does seem stiange that 
the test of abshty imposed in one case should be entirely 
dispensed with in the othe: When the Metalliferous 
Mines Regulation Act is amended we may hope to see 
this anomaly swept away Many agents of ore-mines 
would welcome the introduction of certificates of com- 
petency, because a Goveinment diploma would raise 
their status at home and constitute a valuable passpoit 
for them abroad 

Four chapters aie devoted to surveying with the 
ordinary miner’s dial, of which various forms are 
described, and very useful Iynts are given concerning 
sources of error with the magnetic needle, which would 
not strike tyros, and some of whith are probably 
unknown to many practised surveyors The important 
question of the diurnal and secular variation of the 
magnetic needle 1s next fully dealt with, and we hope 
that due heed will be paid to Mr Brough’s remarks, for 
few ordinary dialleis are aware that the needle may vary 
10’ from 8am tor pm 

The theodohte 1s properly 1ecommended for cases 
where great accutacy 1s required, and much useful infor- 
mation 1s afforded upon various matters, such as plotting, 
calculation of areas, levelling, connection of undergiound 
and surface surveys and methods of rapid surveying with 
the tacheometer Faults and subsidences are discussed 
at length, and careful directions are given concerning the 
construction ind copying of mine plans Mr Brough 
msists upon neat lettering, but curiously enough omits all 
mention of stencil plates for this purpose 

The last chapter, dealing with the application of the 
magnetic needle in mining, 1s full of interesting matter 
We have good descriptions of the Swedish and American 
dip-compasses, and the impioved methods of Brooks, 
Thalén and Tuiberg, for eaploring for iron ore, and the 
author exposes the clever devices of unscrupulous mine- 
sharks for misleading intending purchasers Between the 
years 1868 and 18%5 eighty-five 110n mines were dis- 
covered ın the State of New Jersey solely by the magnetic 
needle, and ın many cases where there nas no visible 
indication of ore at the surface 

Mr Macgeorge’s ingenious appliances fo. ascertaining 
the true direction taken by bore-holes, which fieqiently 
deviate very considerably fiom the vertical, attracted 
much attention at the Inventions Exhibition, where they 


Mines, has placed the mining world unde: a debt of | 1ecened a gold nedal Now that Mr Macgeorge’s 
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thethod 1s described in a text-book, its advantages will 
become more generally known 

Mr Brough deserves much praise for the care with 
which he has searched European and American publica- 
tions so as to bring his work up to date, and there 1s 
little call for censure save upon minor points which do not 
affect the general value of the text-book 

It ıs time that some one should enter a protest against 
two of the technical terms defined by the author, and 


frequently met with in the 1eports of mining experts, vız 
J 








the most notable city of the world, but because itis the 
Mecca, 1f not the El Medina, of trans®Atlantic tourists, 
at least’—the author describes a series of excursions, 
any one of which will well repay the trouble of those who 
may elect to follow his gudance He also describes 
various tours in Wales and Scotland Mı Smart has 
been at pains to make himself famihar with the ground 
over which he undertakes to lead others, and the infor- 
mation he presents, so far as we have been able to test 
it, 1s thoroughly trustworthy Of couse, no one who 
wishes to obtain a full accourt of any particular town or 
distnict will think of consulting this little book But 


“country rock” and “gangue” To say “country 10ck’ | as a geneial sketch, it has considerable merits, and it 


1s tautology The word “country” alone, as used in 
Cornwall, means “surrounding ock or “enclosing 
1ock,’ and, 1f the provinctalism 1s to be adopted, there 1s 
no necessity to add the word “10ck” The word “gangue” 
1s objectionable, because ıt has come to us through 
Frenchmen, who apparently did not thoroughly understand 
the meaning of the German word “Gang” Matrix,” 
“lodestuff,” and “veinstuff” are better words than 
“gangue,” which might well be allowed to drop out of 
muning books, especially as ıt ıs rarely heard at mines 

To cite the china clay deposits of Cornwall as examples 
of stochworks is unfoitunate, because the occurrence in 
them of vens bearing workable quantities of tın ore 1s the 
exception, not the rule 

In Chapter VIII Mr Brough says “In 1798 
Breithaupt, of Cassel, invented a mine-suryeying instru- 
ment, which he called an asfrolabzum’ This remark 1s 
not correct, for, as the autho: well knows, the astrolabe 
was invented by the ancients The statement should 
have been that H C. W Breithaupt was one of the fist 
to put an astrolabe upon a stand and use it for surveying 
underground According to Mr Brough the theodolite 
has been employed more or less for mme surveys since 
1836 This date is probably correct as far as Germany 
is concerned , but as a matter of fact a miming theodohte 
was supplied to the Imperial Brazilian Min.ng Association 
four yeais earlier 

The descnption of Prof Borchers method of us.ng 
magnets foi ascertaining the precise line in which one 
should continue to work ın order to connect two dilvages 
in opposite directions which are approacking each other, 
is not so clear as it ought to be Mr Biough omits to 
explain, in reference to Fig 101, that by construction the 
points A, B, and C are situated upon the circumference 
of a circle, the centre of which ıs E and the confusion 
1s increased by the statement that the triangle A E C is 
“equilateral,” whereas it 1s 1eally only isosceles The 
consequence 1s that the reader is very much puzzled 

However, these and a few other errors can easily be 
corrected m a second edition, which is hkely to be 
required before many years are past, because, as soon 
as the book becomes known, no English-speaking mine- 
agent or mmng student will consider his technical hbrary 
complete w.thout ıt C LE NEVE FOSIER 


OUR BOOK SHELF 


Charles A Gillig’s Tours and Excursions in Great 
Brian By Stephen F Smart (London United 
Stæes Exchange, 1888 ) 

SHIS book 1s mtended in the first instance fo. Americans, 

but it may also be of some service to Enghsh tourists 

Taking London asa central pofat— not only because it 1s 




















will doubtless help many American visitois to make the 
most of a brief visit to Great Britain 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by hrs correspondents Netthes can he under- 
take to elun, or to corresposd with the writers of, 
rejected manuscripts wntended for thes o) any other part 
of NATURE No notice is taken of anonymous communi- 
cattons | 


The Supply of Bait for Sea-Fishermen 


OnE of the fist questions of practical importance with which 
the Marine Biological Association has to deal 1s that of supply- 
ing the long line fishermen with a continuous supply of bmt at 
a cheap rate Great distress 1s often occasioned through fisher- 
men being unable to get the necessary bait for their long Jines 
Mr Robert Bayly, of Plymouth, a governo: of the Marine 
Biological Association, has generously given a sum of £500 to 
be spent on mvestigations on the bait question, and the Council 
have mstructed me, as Director of the Association, to consider 
the best mears cf spending this sum I shall therefore be glad 
to receive any suggestions fiom gentlemen who may interest 
themselves ın tlis question, o1 to consider the work of any 
investigator a ready in the field, with the view of employing 
a suitable person to cany out a series of observations and 
e2per:ments 

Iwo methods appear to offer a solution to the question Either 
the animals used commonly as bait, such as whelks, mussels, and 
squid, may be reared artificially and hept ın confinement till re- 
quired, or some aitificial bait may be invented which will lure 
the more valuable kinds of fish to the hook 

The forme: of these methods has been successfully practised in 
France, but such .s the operation of the English laws on shore 
fisheries that there ts very little prospect of its bemg possible in 
England, unless those laws are altered 

The second method, though more apparently difficult, 1s the 
more Itkely to attain success Fish are undoubtedly guided by 
smell and taste in the selection of their food Some are known 
to be veiy nice about the kind of food offered to them, and will 
only take certain kinds of bait The whelk ıs a very favourite 
morsel, and has a distinct smeil and taste 1t may be possible to 
determine by anrlysis the essential oil or whatever it may be 
that gives this odour, and to imitate it sufficiently well to deceive 
the fish The trade 1s able to imitate successfully the bouquet 
of wmes cannot chemistry produce an imitation of the bouquet 
of the whelk ? G C Bourne 

The Laboratory, Citadel Hill, Plymouth, July 31 


Geometric Meaning of Differential Equations 


In the Proceedings of the Royal Asiatic Society of Bengal, 
1888, p 76,Prof Asutosh Mul hopadhyay has proposed a really 
excellent mode of geometiic inteipretation of differential equa- 
tions in general viz writing the equation in form F = o, the 
geometiic meaning of the symbol F considered as a magnitude 
(angle, line, area, &c ), ex any curve whatever (wherein F 1s of 
course not zero), 1s, 1f possible, to be formed, then the geo- 
metic meaning of chat equation obviously 1s that the quantity F 
vanishes 1ight round every curve of the family represented 
This 1s the most duect geometrical interpietalion yet proposed. 
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Three examples have been given by him, all very neat. Writing | interpretation of p = ¢ only requires the finding a meaning for 
for shortness the differentialvequations thus— ', which is explained in my Paper quoted to be any fundamental 
Circle, R= 0; Parabola, $=9; Comic, T = 0, geometric magnitude af the Brat trie: : 
? m ALLAN CUNNINGHAM, Li.«Col., RE: 





he lias. proved (in Journ. As. Soc. Bengal, vol. Ivi. p. 144, and 
ATURE, vol. xxxviii p. 173) that in general iz any curve os 
whatever, British Earthworms. 


(1) Tan. < of aberrancy = q. R; THE oceurrence of any new animal in England is a point of- 
(2) Index of aberrancy = g,. 5; some interest, howeverhumble that animal may be ; and, in order 


(3) Radius of curvature of aberrancy curve = 73. T ; to work out the species of British earthworms, I sent a. lett 
Í the A7ei/ some time back, requesting readers of that jou 
forward me specimens. In reply D received a largi b ; 
worms from various people, amongst them being Mr. Fo O.o 
3 Pickard Cambridge, of Hyde, who has very kindly sent me 
O ) right round | several parcels of 'worms. One of these parcels contained some | 


< wheregis Ja 73 are certain fungions in general finite. Hence 
je. geometric meaning of the differential equations of the three 
es is at once 


t) Circle, —~Angle of aberrancy 










~ (a) Parabola.—Index of aberrancy =o all curves | very fine gravel taken from the bed of a stream, together witha 
(3) Conic. —Radius of curvature of aber- of cach | number of small worms about 14 to 2 inches in length. These. 

H Fancy curve =0 family, turned out to be a species of A//urus, a genus formed by Eisen 

“The verbal neatness of these interpretations can hardly be for a worm in which the male pores are on the thirteenth segment 

excelled. instead of on the fifteenth, as in the other genera of the family Lum- 





A: writer (R. B. H.) in NATURE, vol. xxxviii. p. 197, objects bricidæ. Only one species is at present known, viz. 4. tetri 
to the last that it really only means that a conic is a conic (be- | it is of a beautiful sienna colour, with a dull orange clitellu 





canse its aberrancy curve shrinks into the centre)! Now, this I wish to record, for the first time, its occurrence in England, 
is- precisely what was to ly expected: the differential equation and also to draw attention to the fact that it lives below wat 
tof a curve expresses exacé/y that the curve of some.family which | 3t any rate for some part of the year. Mr. Cambridge h: n 








osculates it in the highest degree is the curve itself. But the | Ost obliging in giving me the facts as to the place in which he 
-new interpretation puts this in a neat form, viz. in assigning a found the worms : they occur in the gravelly bed of a stream : 
meaning to the magnitude F, which differs from zero in general, | Which at certain times of the year runs down so low as to leave 
xand whose vanishing at all points of every curve of a certain | Small gravelly islands 2 or 3 inches high, In these islands he 
“family (say conic) indicates a property of high generality of | found 4//wrus ; but he finds none in the banks of the stream, 
thosg curves. We already know of Criodrilus as being a thoroughly aquatic 
But the Professor makes; what I conceive to be, the mis- | earthworm, living in the muddy beds of rivers and lakes ; and 
taken, claim (Proc. As, Soc. Bengal, 1888, p. 75, e¢ seg.), that this although this worm has not yet been recorded in Great Britain, 
mode of interpretation is the only true one; and further that, | Tsee no reason to doubt that it exists here. 
‘accepting this mode of interpretation, only one meaning can be J should add that Mr. Beddard has informed me that he re- 
to iC 76, L 29, of. cit.) ceived a specimen of A//urus from Lea, Kent, some time after 
must be observed that the equation F =o implies | 1 received these from Hyde. It has been recorded also from 
treri t only that some one geometric magnitude F vanishes, | Sweden, Italy, and Tenerife. Wm. B, BENHAM. 
but also that every geometric magnitude vanishing with F (such University College. ; 
as aF, aF”, sint, &c.) vanishes right round every curve of the 
family. All of these are equally good geometric interpretations Š 
































cof the same kind as proposed. , E A 
o But the equation F =o also implies, more or less directly, THE SUN MOTOR. 
countless theorems of position, osculation, &c. All of they | NDIA, South America, andother countries interested 


a may be fairly considered geometric meanings of that equation. | : > KA DORE 
Thus, attending to the meaning of “aberrancy,” the results | in the employment of sun power for mechanical 
quoted involve directly— | purposes, have watched with great attention the result of 


(1) Circie. ~Normal coincides with diameters. | recent experiments in France, conducted by M. Tellier, 

(2) Parabola,—Diameters are axes of aberrancy, and meet at | Whose plan of actuating motive engines by the direct 
infinity. application of solar heat has been supposed to be more 

(3) Conic. ~Diameters are axes of aberrancy, and are con- | advantageous than the plan adopted by the writer of 
eurrent-(in the centre). increasing the intensity of the solar rays by avseries of 

Surely these are also zre geometric interpretations, reflecting mirrors. The published statements that “ the 

Lastly, let the equation F = 0 be multiplied by any of its | heat-absorbing surface” of the French apparatus presents 
| an area of 215 square feet to the action of the sun’s rays, 
and that “the work done has been only 43,360 foot= 
pounds per hour,” furnish data proving that Tellier’s 
invention possesses no practical value. 

The results of protracted experiments with my sun 
motors, provided with reflecting mirrors-as stated, have 
established the fact that a surface of 100 square feet 
presented at right angles to the sun, at noon, in the lati- 
tude of New York, during summer, develops a mechanical 
energy reaching 1,850,000 foot-pounds per hour. The 

F =o at all, but only of its first integrals @ =r. This is, of | advocates of the French system of dispensing with the 
' gourse, admitted. But it is worth noting that the connection | “ cumbrous mirrors” will do well to compare the said 

between the two, F = 0, p =<, is so very close, that many | amount with the insignificant mechanical energy repre- 

‘will accept an interpretation of the latter as a fair (indirect) | sented by 43,360 foot-pounds per hour developed by 215. 





integrating factors u, and write for shortness | pdx =o. It 


follows that @ = constant. Hence, since the number of in- 
tegrating factors is infinite, another (indirect) geometric inter- 
pretation arises, viz, that all the geometric magnitudes @ are 
constant right round every curve of the family. 

These latter genera’ modes of interpretation, viz. theorems of 
position, occulation, and of first integrals (p = <), I had given 
eleven years-ago {in Quart. Journ, Math., vol, xiv. p. 226). 

To the last of these the Professor has objected (p. 76 of his 
paper quoted), that it is not an interpretation of the equation 


interpretation of the former abo. _ | square feet of surface exposed to the sun by Tellier, 
o Infact, since F = o is equivalent to Dsp = 0, the former is during his experiments in Paris referred to. ase 
Mow’ seen to mean directly that there is no variation of any of The following brief description will give a clear idea of 


the magnitudes @ right round every curve of the family; and 
‘this is a strict direct interpretation of the equation F = o itself. 
But many: will probably prefer the shorter phrase @ = constant, 


the nature and arrangement of the reflecting «mirrors 
adopted by the writer for increasing the intensity of the 
even though it interprets F = o only indirectly. solar heat which i Taparts exp ansive force to the medium 
. “There is, moreover, a siigh: disadvantage in the former mode propelling the working piston of the motive engine.: Fige 
of interpretation, viz. that the meaning of the magnitude F | E represents a perspective view of a cylindrical heater, 
. must necessarily be sought in curves other than, and wsua/y | and a frame supporting @ series of reflecting mirrors 
more compiex than, the curves denoted by F =0; whereas the | composed of narrow stripS of window-glass coated with 
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silver on the under side. The frame consists of a light 
structure of wrought iron or steel, provided with trans- 
verse ribs as shown by the illustration, each rib- being 
accurately bent to a parabolic curvaturè whose focus 
coincides with the axis of the cylindrical heater. It needs 
hardly be stated that the mirrors supported by the said 
transverse ribs continue from side to side of the frame, 
which accordingly resembles a parabolic trough whose 
bottom is composed of mirrors. It will be readily under- 
stood that this trough with its bent ribs and flat mirrors 
forms a perfect parabolic reflector, to which a cylindrical 
heater, as stated, may be attached for generating steam 
or expanding the gases intended to actuate the piston of 
the motive engine. Regarding the mechanism for turning 
the reflector towards the sun, engineers are aware that 
various combinations based on the principle of the 
“universal joint” may be employed. 

_ Concerning previous attempts made in France to utilize 
solar energy for mechanical purposes, it is well known 
that practical engineers, having critically examined 
Mouchot’s solar engine, which M. Tellier proposes to 
supersede, find that it is incapable of developing 
sufficient power for any domestic purpose. Again, the 
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from destroying the silver coating as in ordinary looking- 
glasses. 

(3) The mirrors supported by the bent metallic ribs 
extending from side to side of the parabolic trough, are 
held down by the heads of small screws tapped into the 
ribs. Thin slats of wood may be introduced between the 
mirrors and the ribs—an expedient of some importance 
in localities where the reflector is exposed to high winds. 
(4) It needs no explanation that the reflecting surface 
of the mirrors cannot become tarnished by atmospheric 
influence, since the bright side of the silver coating is 
permanently protected by the glass ; hence it will be only | 
necessary to remove dus/ from the mirrors, an operation 
readily performed by feather brushes secured to light 
handles of suitable Jength. 

(5) The frame of the reflector, being composed of rolled 
bars of iron or steel, requires no finish, excepting the top 
of the transverse ribs, which must correspond accurately 
with% given parabolic curvature. It should be observed 
hat the needed accuracy is readily attained by a cutting 
tool guided by a bar of proper form. 

(6) Regarding cost of corfaruction, it will suffice to 
state that manufacturers of glass, both in the United, 

` 
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investigations carried out py order of the French 
Government to ascertain the merits of Mouchot’s inven- 
tion show that irrespective of the great expense of silver- 
lined curved metallic reflectors for increasing the insuffi- 
cient energy of direct solar radiation, these reflectors 
cannot be made on a sufficient scale for motors having 
Adequate power to meet the demands of commerce ; nor 
is it possible to overcome the difficulty of rapid wear of 
the delicate silver lining of the metallic reflectors conse- 
quent on atmospheric influence, which after a few hours of 
exposure renders their surfa@es tarnished and ineffective 
unless continually polished. A glance at the accom- 
panying illustration (Fig. 1) shows that the reflector con- 
structed for my sun motor differs altogether from that 
originated by Mouchot, which Tellier’s apparatus, tested 
at Paris, was intended to displace. 


Description of the Illustrated Reflector. 


(1) The mirrors which reflect the solar rays are devoid 
of curvature, being flat narrow strips of ordinary window- 
glass, cut to uniform width and length, perfectly straight. 

(2) The under sides of said strips are coated with silver 
by a process which prevents the®action of the sun’s rays 





States and Germany, supply the mirrors, cut to exact size 
and silvered, at a rate of 60 cents. per square foot, the 
weight being 106 pounds per 100 square feet. Conse- 
quently the cost of the reflector and heater for the cun 
motor will not much exceed that of a steam boiler and 
appurtenances, including chimney. The cost of the 
engine apart from the reflector, will not be greater than 
that of an ordinary steam-engine. 

(7) With reference to durability, it will be evident that 
the light metallic frame with its mirrors, and a heater 
acted upon only by reflected solar heat, will last much 
longer than steam boilers subjected to the action of fire, 
soot, and corrosion. 


Let us ifow briefly consider the distinguishing feature 
of the sun motor—namely, the increase of the intensity of 
the sun’s radiant energy by parallel rays and fat reflecting 
surfaces permanently protected against atmospheric in- 
fluence. It has been supposed that the lens and the 
curved reflecting surface, by converging the sun’s rays, 
could alone increase the intensity of radiant heat. But 
Newton’s demonstration, showing that the temperature 
produced by solar raiation is “as the density of the 
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rays,” taught mg to adopt in place of curved surfaces and 
converging rays, flat surfaces and parallel rays, as shown 
by Fig. 2, which represents a transverse section of part of 
the reflector. 
seen, act on the mirrors ; while the reflected rays, divided 
into diagonal clusters of parallel rays, act on the heater, 
the surface of which will thus be exposed to a dense mass 
of reflected rays, and consequently raised to a temper- 
ature exceeding 600° F. at noon during ordinary 
sunshine. 


The cost, durability, and mechanical energy of the sun | 
motor being thus disposed of, it remains to be shown | 


whether the developed energy is continuous, or whether 
the power of the engine changes with the increase and 
diminution of zenith distance and consequent variation 
of atmospheric absorption. Evidently an accurate know- 
edge of the diathermancy of the terrestrial atmosphere 





is indispensable to determine whether the variation 


so great that the develop- 
ment of constant power becomes impracticable. Of 
course, manufacture and commerce demand a motor 
developing full power during a modern working day 
of eight hours. Observations relating to atmospheric 
diathermancy continued during a series of years, enable 
me to as:ert that the augmentation of solar intensity 
during the middle of the day is so modefate that by 
adopting the simple expedient of wasting a certain 
amount of the superabundant heat generated while the 
sun is near the meridian (as the steam engineer relieves 
the excess of pressure by opening the safety-valve) a 
uniform working power will be developed during the 
stipulated eight hours. The opening of the safety-valve, 
however, means waste of coal raised from a great depth 
at great cost, and possibly transported a long distance, 


of the radiant energy is 
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The direct vertical solar rays, it will be | 














while the radiant heat wasted automatically by the sun 
motor is produced by fuel obtained from an inexhaustible 
storehouse free of cost and transportation. 

It will be proper to mention that the successful trial of 
the sun motor described and illustrated in NATURE, vol. 
xxxi. p. 217, attracted the special attention of landowners 
on the Pacific coast then in search of power for actuating 
the machinery needed for irrigating their sun-burnt lands. 
But the mechanical detail connected with the concen- 
tration at a single point of the power developed by 
a series of reflectors was not perfected at the time; 
nor was the investigation relating to atmospheric diather- 
mancy sufficiently advanced to determine with precision 
the retardation of the radiant heat caused by increased 
zenith distance. Consequently no contracts for building 
sun motors could then be entered into, a circumstance 
which greatly discouraged the enterprising Californian 
agriculturists prepared to carry out forthwith an extensive 
system of irrigation. In the meantime a simple methcd 
of concentrating the power of many reflectors at a given 
point has been perfected, while the retardation of solar 
energy caused by increased zenith distance has been 
accurately determined, and found to be so inconsiderable 
that it does not interfere with the development of constant 
solar power during the eight hours called for. 

The new motor being thus perfected, and first-class 
manufacturing establishments ready to manufacture such 
machines, owners of the sun-burnt lands on the Pacific 
coast may now with propriety reconsider their grand 
scheme of irrigation by means of sun power. 

JOHN ERICSSON, 


THE WHITE RACE OF PALESTINE. 
cy the occasion of my first visit to Palestine I was 

struck by the number of blue-eyed, fair-haired 
children whom 1! met with in the towns and villages, 
more especially in the mountainous parts of the country, 
At the t me I supposed them to be the descendants of the 
Crusaders or of the other natives of Northern Europe who 
found their way to the Holy Land during the Middle 
Ages. But a new light has recently been thrown on the 
matter by the ethnological observations made by Mr. 
Flinders Petrie in Egypt. 

The winter before last Mr. Petrie was commissioned 
by the British Association to take casts and photographs 
of the ethnological types represented on the Egyptian 
monuments, and to note, wherever it was possible, the 
colour of the skin, eyes, and hair. It was not the first 
time, however, that notes of the kind had been taken. 
Some years ago, Osburn, a careful observer, had noticed 
that in the sculptures-of Ramses II, at Abu-Simbel “ the 
Shasu of Kanana” were depicted with blue eyes, and red 
hair, eyebrows, and beard, and the Amaur with “ the eyes 
blue, the eyebrows and beard red.” As “the Shasu of 
Kanana ” lived a little to the south of Hebron, while the 
Amaur are the Amorites of the Old Testament, it was 
clear that a population existed in Palestine in the 


fourteenth century before our era which had all the 
characteristics of the white race. A 
Mr. Petrie’s observations have abundantly verified 


this conclusion. He finds that, on the walls of a Theban 
tomb, the chief of Kadesh on the C rontes is painted with 
a white skin, and light 1ed-brown hair. Kade:h was the 
southern capital of the Hittites, after their invasion of 
Syria, but the Egyptian inscriptions describe it as being 
“in the land of Amaur”; and that its chief must have 
been an Amorite is shown by the fact that the Hittites 
are depicted with yellow or orange skins, their haft being 
black, and their eyes dark. 3 

The physiognomy of the Hittites and Amorites, more- 
over, differed widely. fe Egyptian artists agree with 
the native Hittite monuments in representing the former 
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with ugly protrusive profile, and Mongoloid features, the 
hair being arranged at the back of the head in a sort of 
“pig-tail.” The Amaur or Amorites, on ‘the other hand, 
are a handsome people, tall, and dolichocephalic, with 
large sub-aquiline noses, and a short pointed beard atthe 
end of the chin. The defenders of “the fort of Amaar“ 
are represented as having been burnt a light pink-red by 
the action of the sun. Otherwise the skin is white or 
sallow.” 

We learn, then, from the ancient monuments of Egypt 
that a portion of Palestine was occupied by a white race 
hefore its conquest by the Israelites. And they further 
inform us that this white race continued to exist in the 
country after the conquest. 
of the captives taken by Shishak in the time of Rehoboam 
from the cities of Judah have Amorite and not Jewish 
features. There is nothing in common between them and 
the tribute-bearers of Jehu, who are depicted on the black 
obelisk from Nimroud, now in the British Museum, with 
faces of a most typically Jewish cast. In the tenth 
century before our era, consequently, the bulk of the 
population in the southern part of Judæa must have been 
of Amorite origin. 

It is not wonderful, therefore, if we find traces of the 
same population still surviving in Palestine. There is no 
need of explaining their existence by a theory of their 
descent from the Crusaders. The survival of the ancient 


white race of Palestine is parallel to the survival of the | 


ancient white race of Northern Africa, now generally 
known among French writers under the name of Kaby'es. 
The Kabyles were at one time imagined to be the 
descendants of the Vandals, but we now know that they 
have inhabited the southern coast of the Mediterranean 
since the later Neolithic age. They are the Libyans of 
antiquity, represented on the Egyptian monuments, 
“like the Amorites, with white skins, blue eyes, and 
dolichocephalic skulls, and similarly described by classical 
writers, They extended into Teneriffe and the Canary 
Islands, and their long-headed skulls have been disinterred 
fram the dolmens of Northern Africa, 

To the traveller who sees them for the first time 
the Kabyles offer a striking appearance. 


-has met with in an Irish village. 
reputation for physical courage and love of independence, 


people.» But they have two characteristics which they 
share with the white race of Northern Europe. They are 


mountaineers, the climate of the African plains being | 


apparently too hot for them, and they are distinguished 
by their tall stature. 


These were equally the characteristics of the Amorites | 


of ancient Palestine. The Jews declared that their 
“height was like the height of the cedar,” the Semitic 
tribes by the side of them seeming to be but “ grass- 


The physical characteristics | 


Their clear | 
white skins, covered with freckles, their blue eyes and | 
light hair, remind him of the so-called “ Red Kelts” he | 
They bear a high | 
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| fact. 


hoppers,” and the iron couch of Og, the Amorite king of | 


Bashan, preserved at Rabbath, afterwards the capital of | 


Ammon, excited the wonder of later generations on 
account of its size. 

The Amorites also occupied the whole of the moun- 
tainous district of Syria and Palestine from the neigh- 
bourhood of Kadesh in the north to the desert southward 
of Judah, and on the eastern side of the Jordan they 
founded the two kingdoms of Bashan.and Heshbon. In 
the mountains of Moab and Seir they formed the abori- 
ginal population, partially dispossessed by the Semitic 
tribes of Moab, Ammon, and Edom, and the name of 
Horite under which they went in Edom is best explained 
aş meaning “white,” in contradistinction to the Semitic 
Kdomite or “red-man.” A passage in the Pentateuch 
(Numbers xiii. 29) expressly states that along with the 
Hittites and Jebusites they ighabited the mountainous 
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| associated has been that similar megalithic- monymi 
g fi 


$ | racially allied to the ancient Libyans open 
‘though at the same time they seem to be an orderly | 


valley of the Jordan. That Jebusite simply means a 
cross between Hittite and Amorite is @lear from the 
statement of Ezekiel (xvi. 3, 4, 5) that Jerusalem, whose 
old name of Jebus gave rise to that of Jebusite, was born. 
of a Hittite mother and an Amorite father. The Egyp- 
tian monuments bear witness to the same “ interlocking ” 
of Hittite ard Amorite. 

There is yet a third characteristic which has been 
ascribed to the white race of Northern Europe. It has 
been brought into close connection with the dolmens 
which cover so large a part of its territory. Faidherbe 
and others have traced a continuous line of dolmens of 
similar construction along the northern coast of Africa, 
through Spain, Portugal, and France, into the British 
Isles. No one, indeed, who has examined the famous 
dolmens of Roknia, in Algeria, can fail to be struck by 
their resem lance to the sepuichral cromlechs of _ our 
own country. If they are really due to the genius and 
influence of a single race, it would seem that the race 
moved from north to south, since the objects found in 
the dolmens of the south of France betray a more 
advanced stage of culture than those found in the 
north, aoi hd 

The chief objection hitherto raised against ascribing 
these dolmens to the white race with whom th € 














exist in Palestine. Over 7oo have been 
Moab on the eastern side of the Jordan, — 
has drawn attention to others in the b: ic region i 
the neighbourhood of the ancient Dan, and though none 
have as yet been observed in Judah, this is probal 
to the fact that the attention of travellers has not been 
called to them. {I have myself come across a fine 
specimen on a hill to the south of Jenin which had b 
overlooked by the Palestine Survey, and that megalithic 
structures once existed in Judah is evident from the 
1 or 
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occurrence in the Old Testament of names like Gil 
“ Stone-circle,” and Ai or “cairn” (Joshua yiii. 29 
will be noticed that they are especially plentiful on. the 
eastern side of the Jordan, where the two chief A te 
kingdoms once flourished. Just as the do’ of 
Northern Africa were the burial-places of the ancestors of 
the Kabyles, so tradition affirmed that the. i i 
of Ai had been buried beneath a cairn of sto 
The discovery that the Amorites of P 










ip-ethnolo- 
gical and archeological questions of considerable interest, 
These cannot be touched upon here, but must be reserved 
for a future occasion, It is sufficient for the present to 
have drawn attention to a new and curious ethnological 
A H. SAYCE. 





ENGINEERING SCHOOLS. 


T a time when so much is being said about the need- 
for technical education, especially in engineering, 
the following letter will be read with interest =- , 


Ergineering School, Trinity College, Dublin, 
June 1888. 

DEAR LOED ASHBOURNE, —As you have requested me 
to draw up a statement of the claims of engineering 
schools to be recognized by the Civil Service Com- 
missioners as affording part at least of the technical 
training required of candidates for engineering Civil 
Service appo:ntments, I send you the following account. 

Allow me, in the first place, to state that I am not 
advocating the claims of our Engineering School here as 
in any way distinct from that of many other excellent 
engineering schools that exist. For instance, the Indi 
Government is so fully convinced of the absolutes 
for a proper ‘echnical school training for engine 









region, while the Canaanites dwelt on the coast and the | 


it requires all candidates for Indian engineering appoint- 
i P. 
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ments to go through Cooper’s Hill Engineering School , 
and yet the Home Civil Service do not ın any way even 
recognize the very same technical training given to other 
students who stay at home as of any value at all 

The instruction given m engineering schools 1s of two 
kinds — 

I Lectures and demonstrations in mathematics, me- 
chanics, physics, chemistry, geology, &c , and in the 
theory and practice of engineering, suiveying, &c, &e 

II Practical training—® 

(a) Practical work in laboratories and workshops in 
mechanics, machines, physics, chemistry, and field-work 
in geology 

(6) Diawing and office work, including designing, 
making out specifications, taking out quantities, &c , &c 

(c) Practical surveying, and all manne: of field work 

(d) Inspection of works in progress 

It will be observed what a large and important part of 
the training given in a school cannot be obtained in 
an office at all All the inshhuction in mathematics, 
mechanics, physics, chemistry, geology, &c, and in the 
theory of engineering, and all the ımportant practıcal 
laboratory training in these subjects, can only be obtained 
ina school, and unless an engineer has been properly 
and gractically taught these things before ente1ing on his 
profession, it 1s almost certain that he will never learn 
them Inthe other more especially engineering parts of 
the couse there are several great advantages in the 
school course over the office course In the school, in 
the first place, the student 1s under the constant instruc- 
tion of teachers whose time ıs devoted to instructing the 
student, and explaining to him the principles upon which 
his work depends , and, in the second place, the course of 
instruction covers as wide a range of subjects as 1s con- 
sistent with teaching each properly In the office, in the 
first place, the apprentice has to pick up what instruction 
he can, and is generally content with a 1ule-of-thumb 
knowledge, that may desert him at any really critical 
juncture, and, in the second place, in any one office the 
work 1s yearly becoming more specialized, so that an 
apprentice will have experience of only a small 1ange of 
subjects, and, not being acquainted with the theory of 
even these, will be incompetent to engage in othe: work 

There are, of course, ceitain things, such as facility in 
numerical calculation, and perhaps in the use of field- 
instruments, acquaintance with the details of specifica- 
tions ın 2 particulai class of work, familtaiity with prices 
at a particulai time, and an opportunity of seeing designs 
carried into execution, which cannot be as well obtained 
in school as on works The object of a school being to 
teach, and of works being to pay, neither can completely 
supply the place of the other As a course of technical 
training for a young engineer, the school course is out of 
all proportion the more important What can be leaint 
from the office course will certainly be acquired, while 
what can be learnt fiom the school course will hardly 
ever be acquired, unless learnt before beginning the 
practice of his profession In this age of technical edu- 
cation it 1s practically certain that in a few years no 
engineer will be recognized as such unless he has hada 
proper technical school education, just as in the medical 
profession ıt has long ago been recognized that, without 
a proper medical school education, it 1s impossible for a 
doctor to leain the many sciences upon which the suc- 
cessful practice of his profession necessarily depends 

Eminent engineers who have had experience of students 
taught ın engineering schools hold opinions similar to 
those Here enunciated Our late Professor of Engineering, 
Mr Crawford, whose engineering experience 1s world- 
wide, 1s of this opinion M: Bindon B Stoney, Engineer 
to the Dublin Port and Docks Board, is of the seme 
opinion Both these have had experience of school- 
trained students, and think that the proper course for a 
young engineer to pursue is to go thiough a course of 
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mstruction in a propeily-equipped school, and then to go 
fora yearonworks They consider that a year on works 
1s required to complete the education of an engineer, and 
they think that a short time on works 1s quite sufficient for 
a student who has alieady gone through an engineering 
school Mr Stoney, for instance, takes students who 
have been through an engineering school as apprentices 
for one year, although he will not take untrained 
apprentices for so short a term 

Foreign Governments ın general require all who profess 
to practise as engineeis to go through a proper technical 
school training, and ıt ıs a serious difficulty in the way of 
English engineers who endeavour to obtain employment 
on the Continent that, even though they may have been 
trained ın an excellent school, yet this 1s not recognized 
by foreign Governments, because our engineering schools 
are in no way recognized by our own Government 

The Civil Seivice Commissioners should endeavoui to 
encourage the proper scientific training of the engineeis 
they receive into the public service, and they can do so by 
recognizing the years spent in an engineering school as 
equivalent to the same numbei of years of the technical 
training that is now required In the more important 
appointments, which at present 1equire five years’ technical 
training, the candidate would have to supplement his 
school course by an office course of at least two years, 
and this, ın the opinion of eminent engineers, as quoted 
above, would be amply sufficient In the case of the less 
Important appointments, the school training is probably 
much better than what satisfies the Commissioners at 
present , but if ıt ıs thought that the special qualifications 
of an office-trained apprentice are essential, they can 
be easily secured by requiring 1n every case at least one 
year’s office experience 

The Civil Seivice Commissioneis slfould, before recog- 
nizing any engineeiing school as giving the instiuction 
qualifying a cand date to compete for an appointment, 
mspect the school, and see that ıt 1s properly equipped, 
and has the mears and teachers 1equned to teach what ıt 
professes For instance, in some schools there 1s no 
special instruction ın architecture, and this special teaching 
should be requned of any school that was recognized as 
qualifying candidates for specially architectural appoint- 
ments Similarly, in the case of mechanical engineering, 
some schools have not the means of teaching ıt propeily, 
and these schools should not be 1ecognized as qual.fying 
candidates for specially mechanical enginee1ing appoint- 
ments A school that teaches civil enginee1ing should be 
recognized as such, and only as such, and similarly, one 
that only teaches mechanical engineering should be 
recognized only as such [In the case of medical appoint- 
ments, the State recognition of schools ıs aheady fully 
carried out, so that there can be no insuperable difficulty 
in doing the same in the case of the engineering 
appointments 

If the Civil Service Commissioners require further 
information as to the instruction imparted ın engineering 
schools, ıt would be well for them to inspect University 
College, London, the City and Guilds of London Institute, 
and Cooper’s Hill, all of which are easy of access from 
London , and if they requie’ further information they had 
bette: appoint some competent Committee to inspect and 
report to them generally as to the training given in 
engineering schools, and as to whether they give a 
technical training that the Civil Service Commissioners 
would recognize as equivalent to some years spent in an 
office , and, if not, how the schools should modify their 
courses so as to give this instruction Statements as to 
the natuie and value of mstiuction made by gthose 
mterésted in ıt and responsible for ıt are not so valuable 
as independent testimony 

In conclusion, I would qarnestly press upon the Civil 
Service Commissioners tHe very great desirability of their 
encouraging scientifica:ly-ttained candidates to apply for 
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appo.ntments in the Civil Service The application of 
scientific principles to engineering 1s the special feature 
of our age, and instruction ın these principles, and 
practical training in their application, should be part of 
the training of every engineer, and this can only be 
acquired in a properly-equipped school A want of 
famiharity with details will surely be 1emedied, but a 
want of scientific knowledge will be a lasting cause of 
danger to the public 


Yours very truly, 
GEORGE FRANCIS FilZGERALD 





THE GAPE WORM OF FOWIS (SYNGAMUS 
: TRACHEALIS) 
J5 


the Bulletn of the Buffalo So-ety of Natural 

Sciences, vol v No 2, 1886-7, ıs a paper by Dr 
H D Walker, which does not appear to have been 
noticed in this country, on “ The Gape Wo.m of Fowls 
(Syngamus tracheal)” The wute. claims to have dis- 
covered that the common earthworm (Lumdizcus ter- 
resirıs) ıs the intermediate host of this well-known 
paiasite, and to have observed it in all stages of its 
development He furthe: suggests the use of common 
salt on infected poultry runs to secure the extermination 
of these noxious pests by destioyirg the worms which 
harbour and distribute them 

The series of experiments by which he has arrived at 
his conclusions aie interesting, and afford strong presum- 
tive evidence of their coriectness The earthworms were 
caiefullv dissected and examined, the embry onic form of 
Syngamus being found in them, “differing but shghtly in 
structure, so far as can be discovered from the embryo 
which has passed through one mou't afte: the egg has 
hatched ın water ” 

The question may be ashed Why should it differ at 
allif ıt ıs the same? It may be suggested that earth- 
worms are themselves subject to various intestinal para- 
sites and that the embryonic forms of many species and 
even genera are scarcely distinguishable from each other, 
but with a view to obtaining corroborative evidence Dr 
Walker fed some chickens with worms obtained from a 
place where Syngamus had not been noticed These 
chickens did not develop the gapes An examination of 
worms from this spot showed them to be free from 
embryos such as weie found in others The double 
observation certainly points to the probability that in the 
first instance the embiyo of Syzgamus had been ngntly 
recognized 

Embryos were also found in the cesophagus and in the 
lungs of birds to which earthworms taken fiom ar infected 
locality, but carefully washed and cleanscd externally, had 
been given 

The only link apparently wanting to complete the chain 
of evidence 1s to determine the manner in which the 
patasite (if it be truly the embryo of Syngamus) makes 
its way into the intestinal canal of the earthworm 

Dr Walker concludes that it 1s tahen in with its food 
His evidence upon this point 1s chiefly negative Eggs of 
Syngamus were placed on damp earth in a dish to which 
hving earthworms were added a fortnight later After 
ten days chickens were fed with these worms, but were not 
attacked This eaperiment would have been more com- 
plete and perhaps conclusive if the woims had been 
supplied at the same time with vegetable food Unless 
the worms were fed, the only means of entry for the 
embryos of the parasite must have been by boring through 
the outer integument of their bodies, which is not 
suggested 

Dr Walker notices and examines somewhat ciiticaily a 
paper by Dr Pierre Mégn&h, pablished under the 
auspices of the Entomological Society of London in 1883, 


in which the author, after a minute imquiry into the 
history, hab ts, and development of Syzgamus trachealts, 
came to the conclusion that the epidemic of gapes 1s 
spread, first by “ food or drink which has become infested 
with eggs or embryos , secondly (by) the diseased birds 
themselves, which are constantly disseminating the eggs 
of the parasite , and therefore all othe: hvirg agents, 
perfect insects, larvee, or mollusks (for example, the larvae 
of ants, which are the habitual food of young pheasants, 
have been suspected, with some appeaiance of reason) 
may be acquitted of any share in spreading the disease ” 
The American author disputes these conclusions Admit- 
ting that the eggs will hatch m water, and that the 
embryos may be taken ın by birds drinking infected water, 
he finds no instance, after repeated experiments, in 
which eggs swallowed by a bird have produced the 
disease, and although he thinks that exceptional cases 
might occur, he concludes that the instrumentality of the 
intermediate host 1s not ordinarily dispensed with This 
1s the only material pomt in which Walker differs from 
Mégnin, and there 1s nothing in Walker’s discoveries to 
impair the accuracy of Mégnin’s @bseivations, so fai as 
they go Dı Walker’s obseivations on the structure and 
developmen: of the parasite from the egg thiough its 
embryonic stages agiee substantially in all other respects 
with those of Dı Mégnin, except that he believes “the egg 
of Syugamus within the perfect worm just anived at 
maturity does not contain a developed embryo,” whereas 
Mégnin found “embryos quite perfect and living in eggs 
not yet freed from the decomposing bodies of female 
Syngamz at:ached to the tracheal mucous of pheasants 
that had died of gapes ” 

The discovery of the distribution of these parasites 
through the mstrumentality of earthworms, which are un- 
doubtedly a favourite food of all young game bnds, as 
well as of domestic fowls, ıs especially interesting to 
game preservers, and the theory 1s strongly supported by 
their experience 

First, 1f,as Dr Mégnin believed, the eggs could be 
hagched only in water, a gamekeeper could have counted 
upon reducing to a minimum the risk to his artificially- 
reared birds by depriving them of wate: and feeding 
them upon food catefully moistened with pute spring 
water only, or moie conveniently, upon water that had 
been first boiled Many have followed this rule habi- 
tually and with good results, but certainly without se- 
curing any immunity fiom occasional outbreaks of the 
“gapes disease” Secondly, all who have had any exper- 
lence 1n rea~ing pheasants o1 partzidges, o1 have observed 
the growth and health of broods of the young of these 
birds in a wild state, must have noticed that very dry 
summers are much more favourable to the matuiing of 
full broods and coveys than those in which a greater 
degree of moisture prevails, but 1f after very diy weather 
copious showers or very heavy dews moisten the surface 
of the ground when the birds have not yet attained their 
full growth, an outbieak of gapes is almost certam to 
follow, and 1s very 1apid inits effects So long as the 
giound ıs hard and dry eaithwoims do not come to the 
suiface, but whenever it becomes sufficiently moistened 
to permit them to throw up their casts and to 1each the 
surface, all species of birds of which they foim a natural 
o1 favoutite food are eager to seek and to devou them 
The birds named by Dr Walker as those in which 
Syagamus fas been found are, with the single exception 
of the swift, all worm-eating b rds He does not mention 
on what authority the swift 1s included in the list, but ıt 1s 
difficult to understand, if wate: 1s to be regarded as the 
only medium of conveyance for this paiasitic disease, 
why many other birds should not also have been found 
to be affected by ıt We believe Dr Walker’s discovery 
has been received ın America with some incredulity, but 
apait from the careful observations and expe1iments on 
which he relies, the accuracy of which there seems to be 
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no good reasonsto dispute, the field experience of those 
who have had the best opportunities of forming an 
opinion on the subject would tend to support the pioba- 
bility that his conclusions are in the main correct 
WALSINGHAM 





NOTES 


MEN of science will be glaq to leain that, at a meeting recently 
held at Dr George Johnson’s house, ıt was proposed to make 
Sır Wiliam Bowman some acknowledgment of the appreciation 
im which he ıs held on account of his high character, and pro- 
fessional and scientific attamments A portrait of himself was 
suggested, and also, possibly, a 1eprint of some of his publica- 
tions Dr George Johnson, Mr J W Hulke, and Prof 
Burdon Sanderson undertook to see Sir William Bowman, and 
ask his acceptance of the proposal This consent having been 
received, a Provistonal Committee was at once constituted, at 
whose invitation a numbe: of eminent men of science formed 
themselves into the firstelist of the ‘Committee of the Bowman 
Testimonial Fund” As this body 1s alieady large and widely 
scattered, the practical carrymg out of the scheme has been 
relegated to a Sub-Committee, consisting of the Treasurer (Dr 
George Johnson), the Secretaries (Dr W A Biailey and Dr 
W H Jessop), Mr Power, and Prof Klein It is not pro- 
pased to place any limit in either direction to the amounts of 
individual subsciiptions, though the Committee are generally of 
opinion that large subscriptions will be found unnecessary, and 
that the compliment ıs a greate: one when paid by a longer list 
of comparatively small subscriptions They also hope that the 
funds will allow the distribution of a good reproduction of the 
portrait to subscribers of at least two guineas Mr Frank Holl, 
whose sudden death is deeply deplored by all who interest 
themselves ın English ait, had undeitaken to paint the portrait 


In the House of Commons on Tuesday Sir H Roscoe asked 
the Chancellor of the Exchequer whether the astronomycal 
instruments for the international photographic survey of tne 
heavens, recommended by the Royal Societies of London and 
Edinburgh and the Board of Visitors of the Greenwich Obseiva- 
tory, the estimates fo. which had been foiwaided from the 
Admiralty some months since to the Tieasury, were yet ordered , 
and, if not, whether, ın view of the fact that all the thuteen 
other sets of insttuments were ordered by foreign and colonial 
Governments last yea, and consequently the British Observa- 
tones would be placed at a serious disadvantage, Her Majesty’s 
Government would be prepared to put the necessary amount on 
the Estimates ın order to avoid furthe: delay To these ques- 
tions the Chancellor of the Exchequer returned the following 
answe. —“‘The astronomical instruments required for the 
international photogiaphic survey of the heavens have not yet 
been ordered, and the House will soon be asked to vote the 
necessary funds It 1s, I believe, the case that thirteen instru- 
ments have been already ordered by different Powers and public 
bodies, but the hon. member is mistaken in supposing that all 
the Powers whose co-operation 1s contemplated have as yet 
ordered then instruments On the contrary, two of the Great 
Powers, so far from ordering their instiuments, have no: yet 
definitely declared their mtention to take pait in the work I 
do not think there 1s any cause to fear that Great Britain will be 
behindhand ın the matter ” 


AMONG the Civil List pensions granted during the year ended 
June 20, 1888, were the following —To the Rev F O Morris, 
in recognition of his merits as a naturalist, £100, to Mr 
Wuham Kitchen Parker, F RS, in recognition of his seivices 
to science as an investigator, 100, to Mrs Balfour Stewart, 
In recognition of the services rendered to science by her late 
husband, 450 


o 


THE summer meeting of the Institution of Mechanical 
Engineeis was opened at Dublin on Tuesday In his Presi- 
dential address, Mr Caibutt did not confine his remarks to 
puely mechanical subjects, but diew the attention of the 
members to some statistics relating to the population of Ireland 
and to Jush agricultare and industries Mr Carbutt expressed 
a decided opinion to the effect that more money should be spent 
in Ireland on education, and especially on technical education 
“ What I mean by technical traming,” he said, ‘‘1s teaching 
children to use their hands and eyes, and also gtving them such 
practical acquaintarce with the applied sciences as may bear 
upon the industrial employments in then distiict I hope the 
valuable speech on she need of technical education, made by the 
Marquess of Hartington at our annual dinner m May, will be 
widely read I may refer to the work done in the agnicultural 
school at Glasnevin, three miles out of Dublin, of which Mr 
Caol isthe head “To this school 1s attached a farm of 180 
acres foi teaching practical faammg The Munster dairy school, 
started in 1880 with a farm of 126 acres, 1s quite full, and 
frequently has to refuse pupils The Government grant to these 
two schools 1s £2671 The Baltimore industrial school, the 
Public Works Commissioners state, will practically be a technical 
school of fishing The Belfast technical school 1s very successful 
m training pupils in flax cultivation and spinning Dairy schools 
have been established twenty years in Denmark, Sweden, 
Germany, and Normandy Let me give an example of what the 
result has been in Denmaik A Report on agricultural dairy 
schools has been lately presented to Parliament from a Depart- 
mental Commission piesided over by Sir R H Paget, MP, 
which states that in 1860 the Buitish Vice-Consul at Copenhagen 
reported that the butter made in that country was execiably bad 
What has happened? Denmark has now ten State-a:ded dairy 
schools, with the result that her exports of butter to the United 
Kingdom have increased as follows — 


1867 80,000 cwts , value £422,479 
1877 210,322 ,, s3 1,347,798 
1887 487,603 5, ,, 2,669,123 


In France theoretical and practical lessons ın agriculture are now 
given every week ın the primary schools, and a circular has 
been issued inviting the municipalities to piovide for every dis. 
tucta demonstration plot of not less than half an acre for the 
purpose of applying the principles taught ın the school ” 


Two rather striking speeches on education were delivered at 
the Sorbonne on Monday at the distribution of prizes to the suc- 
cessful students of the great secondary schools of Paus M’ 
Blanchet, Piofessor of History at the Lycee Charlemagne, while 
expiessing a high opinion of the value of the ancient classics ın 
education, urged that methods of mstruction should be adapted 
to the actual wants of the presert day He quoted the follow- 
ing passage written by Fleury at the end of the seventeenth 
century ‘‘It seems to me that we ought to accommodate our 
studies to the present state of our manners, and to study those 
things which are of use in the world, as we cannot change this 
use so as to accommodate it to the orde: of our studies” 
“Tiuly,” said M Blanchet, ‘‘ these old pedagogues were great 
revolutionists What ıs new in the history of French pedagogism 
1s not the spir.t of innovation and progress but that of routine ” 
M Lockroy, the Minister of Public Instruction, spoke in a 
sımılaı tone It was essential, M Lockioy pointed out, that 
Frenchmen snould know what was said and written beyond their 
frontieis Science was progiessing everywhere, and they should 
be able to fo!l'ow its progress abroad, especially in Germany and 
England That was one 1eason why the moden languages hgd 
such a strong claim on the young of this generation M Lock- 
roy protested against the nojwon that anyone thought of destroy- 


ing Gieek and Latin studies But these studies were not the 


only solution of the very complicated pioblem of modern educa- 
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ton Accordingly, he had thought ıt mgh* to take an opportunity 
of stating that the problem was receiving close attention The 
Univesity was anxious to study it, and would bring to the 
work its high sentiment of duty, and its passion for the public 
good 


ON Monday Mı Howorth asked the Under-Secretary of State 
fo. Fcreign Affairs whether, in view of the continuous and de- 
plorakle destruction of the ancient monuments of Egypt by 
travelleis and others, and of their incomparable value and 
interes’, 1t would be possible to appoint some Engineer officer to 
make a survey of those monuments and to have custody of them 
in future Sir J Fergusson replied that it rested with the 
Egyptian Government to take the necessary measures A 
Special Committee had been appointed to consider what ought 
to be done in the matter, and it had been decided to levy a 
small fee for seeing the antiquities This would to some 
extent increase the sum which ıt was possible to devote to tre 
preseivation of ancient monuments 


THERE 15 no difference of opinion as to the gieat vaniety of 
uses to which aluminium might be applied if ıt could be pro- 
duced ır. sufficient quantities at a reasonable cost Hitherto it 
has been produced, almost entirely in France, by the Deville 
piocess , and this process involves so con-iderable an eapendi- 
ture that the results have been by no means satisfactory About 
seven years ago, Mr EI Y Castner, of New Yoik, began 
experiments ın that city with a view to improve the Dev lle pro 
cess and cheapen the cost of aluminium by reducing the cost of 
producing the sodium from which ıt 1s obtained Two yem» 
since, Mr Castner erected expeiimental works at Lambeth, 
where he succeeded, after nearly eighteen months of futher 
experimentation, in satisfying a number of men of science and 
others that he could produce sodium at one fifth and aluminium 
at one third of the cost previously incuire? A company was 
thereupon formed in order to tahe up and work the Castner 
patents In Octobe: last the foundation stone was laid of new 
works at Oldbury, nea. Birmingham, for the production of both 
sodium and aluminium on a large commercial scale, the works 
were viitually completed, and the successful manufacture of these 
products was begun about a fortnight ago , and a large number 
of gentlemen were invited to visit the works on Saturday last, 
and witness the processes in actual op-ration Among those 
who accepted the invitation to be present were the Right Hon 
A J Balfour, M.P , a trustee for the debenture holders , Sir 
Frederick Abel, CB, FRS , Sir Henry Roscoe, MP, 
FRS , Lieut -General Sn Andrew Clarke GCMG, 
CB , Prof C Roberts-Austen, F RS, of the Mint, Piof 
Dewar, P RS , Dr Crookes, FRS , Di Hugo Mullai, 
FRS , Lord Rayleigh, F RS , Prof Huntingdon, and 
others According to the Zzmes, orly one opirion was expressed 
by the gentlemen who visited the works—some of them among 
the highest authorities on the subject—as to the practical 
success of all the operations witnessed, and tke admuable 
arrangement of the plant employed Mr Castner was freely 
complimented on the shill and success with which he had 
developed his system 

Dr Hans Reuscu, of the Norwegian Meteorological In- 
stitute, who ıs engaged ın collecting particulais of the eaith- 
quakes which occur in Norway yearly, has issued his 1eport for 
1887, fiom which it appeais that earthquakes are far more 
frequent in Norway than has hitherto been imagmed Repoits 
were received of twenty three, all of which were faint, except 
three One occuned on the night of May 7 in the Bommel 
Islands,“bn the west coast, and was accompanied by subterranean 
detonations, another in the Islands of Værn and Rost, at the 
extreme point of the Lofodden Group, where doors and win- 
dows clattered and the slates on fhe roofs were pitched off 
Again, on November 5, a severe shock of earthquake was felt at 
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Bodo, on the north-west coast Of the minor sAochs those which 
frequently occured on the Yttero are panticulaily iemaikable, as 
this island lies far out in the ocean, off the coast of Sondfjoid 

THE International Meteorological Committee will hold its 
fourtn meeting at Zuch on Septembe: 3 This will be the 
final meeting of the Committee as so constituted For various 
reasons it has been found impracticable to organize an Inter- 
national Meteorological Congiess, more than one Goveinment 
having declined to take part in suoh an assemblage It 1s prob- 
able that, in futue, occasional meetings will be held of a body 
to be composed of the chiefs of the various existing meteoro- 
logical seivices, to whose meetings nothing of a diplomatic 
character will attach The arrangements connected with such 
Conferences have yet to be made 


In the American Meteorological Jour nal for June, Mr A L 
Rotch descr.bes the meteorological organization of Austa and 
the independent obseivatories ın connection with the Cental 
Institute (not including those of the Hungarian seivice) There 
1s a1egular telegraphic weather service, but no storm warnings 
are issued, an aguicultural service, Showever, exists in the 
summer season The pressme at the high mountain stations 1s 
reduced to the level of 2500 meties Mr G E Curtis con- 
tributes an article on the trans-Mississipp1 .ainfall, with 
reference to the popula: belief that the rainfall is increasing in 
the Middle and Westcin States, the increase being attributed to 
the building of rathoads and he extension of cultivatién 
Whether the amount of rainfall has actually increased or not 
does not appear to be proved, tle autho: points out, however, 
that the bieaking-up and tillage of the soil have incieased its 
moisture, and with the growth of vegetation there have come an 
increased humidity of the atmosphere and a more general 
diffusion of rainfall! As an evidence of this result 1, 1s stated 
that the stieams have a much more even flow than formerly 
Dr A Woerkof offers an explanation of the different views of 
Mr A Hazen ard Dr Hann as to the general ‘‘inversion of 
temperate” in meas of high and low pressure Mi Hazen 
objects that the statement that, during the passage of anti- 
cyclones, the temperatmes on high mountains ate high 11 winter, 
1s not applicable to Mount Washington, and thus no law at all 
Dr Woeikof supports Dr Hann’s views, and explains that the 
exception pointed out by Mi Hazen may be due to the different 
type of weather in the Eastern States and in Europe, and to 
the greater rapidity of the passage of anticyclones in the former 
locality 


ANOTHER centribution to the chemrtiy of the 1are earths, 
by Dis Kruss and Kiesewette:, will be found in the cuent 
number of the Berichte The somewhat startling 1esults pub- 
lished a year ago Ly Drs Kriss and Nilson, involving as they 
did the announcement of the ex.stence of a large number of 
new chemical elements, appear to receive additional confirma- 
tion by this subsequent work undertaken by the two former 
chemists They are not yet in a position to announce the com- 
plete isolation of any one of these new elements, but so much 
piogiess has been made ın this duection that a mixtme contan- 
ing only two of them ın any quantity has been arrived at The 
task of separating these elementary constituents from the minerals 
which have hithe:to been examined appears, ın the face of the 
fact that their properties are so similar—their known salts bemg 
almost equally soluble, and the basicities of then oxides so 
nearly alikhe—well-n ghimpossible But the results of the exam- 
ination of a large numbei of Scandinavian minerals show that 
Nature herself, with her finite resource of time and ceum- 
stance, has partially, possibly in some yet unknown instance 
completely, peiformed this long and laborious operation for us 
Different minerals from the same place, and even the same 
muneral fiom differert localities, are shown by the absorption- 
spectra of then nitiates to consist of different constituents in 
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varying quantities Hence, by extending the observations ovet 
a lage number of*specimens ıt ıs possible to find a few which 
contain only a small numbe:—one, two, or three—of these new 
elements ın any considerable quantity Woking upon this 
pimciple, Drs Kiuss and Kiesewetter have been fortunate in 
discovering a mineral, yttio titanite of Aiendal, the absorption- 
spectrum of whose nitiates indicates the presence in laige 
quantity of only two elements, viz that constituent of didymium 
termed D15, and the constituent XE of holmium The bands 
of these elements are very mtense, and are of wave-lengths 
521 5 and 452 6 respectively Samarmm is eninely absent, but 
there aie smali quantities of constituents of erbium and thulum 
present However, the Did and XÇ so lagely preponderste, 
that then fiactionation is bemg undeitaken Tins happy dis- 
covery goes very far to prove the accaiacy of the deductions 
made by Kruss and Nilson, which have caused so much discus- 
sion ın chemical circles, for of the elements composing the 
mıxtue called didymium we have here only one of them, and 
of the constituents of holmium we have likewise but one repre- 
sentative Therefore the compound natwe of didymium and 
holmium may now be tain as pioved 


AT the meeting of the Scientific Committee of the Royal 
Hoiticultwal Society, on the 24th ult, Di Masters showed 
upe fruits of the Plymouth stiawbeiy, grown from plants pre- 
senied to hm by Mı G F Wilson This curious monstrosity 
is an alpme strawbeny, in which all the parts of the flower 
memoire or less represented by leaves ‘lhe plant was men- 
tioned by old botanical writers, but afterwaids disappeaied, or 
was so completely overlooked that its very existence was as- 
sumed to be a myth Of late years, however, the plant has 
reappeaied ın several gaidens, and the coriectness of the old 
wuteis has been vindicated 

PLLASLER-OF-PARIS models of the bed of the Atlantic Ocean 
and of that of the Canibean Sea have heen sent by the United 
States Hyd) ogiaphic Office to the Cincinnatt: Exhibition They 
weie made by Mr E E Cont, of the Hydrogtaphic Office , and 
the charts from which they were constructed were carefully revised 
by Commander J R Bartlett and Lieut J L Dyer, 1espec- 
tively former and present Hydrographe:  Sczence suggests that 
duplicates o1 even photographs of these models would be of very 
gieat value in the teaching of physical geogiaphy That of the 
bottom of the Atlantic would, says om American contempouary, 
give a pupil more actual instiuct 10n 1n a quarte: of an hour than 
could be obtamed by a week's study of descuptive text This 
model, ıt seems, shows many things that will be surprising to 
almost everybody except the expert hydrographer One of these 
is the gigat height of many of the small islands from the ocean’s 
bed, when compared with then aea ether above the surface of 
the wate: o1 wheie they rest upon the bottom of the sea This 
height is exaggerated in the model by the perpendicular scale 
being made fifty tımes as great as the horizontal scale , but, even 
allowing foi that, these islands stand up like tall, narrow, tiun- 
cated cones, many of them not bemg moie than twice as far 
across at the base as at the top 


THE United States Fish Commission lately sent off to 
California 600 live lobsters, 350 of which airived safely at 
Saciamento Several attempts had previously been made to 
send live lobsters across the Noith Ameiican Continent, but had 
failed In the present instance, as we learn from Sezence, Colonel 
McDonald, Fish Commissioner, personally superintended the 
packing of the lobsters A crate o1 box devised by the late 
Captain Chester was used This was placed within another 
lager box, the intervening space being filled with pounded ice 
In the inner box the lobsters were placed between layeis of 1ock- 
weed, which at times was moistened with sea-water Fach box 
had an independent dratn, so that the fiesh water fiom the 
melting ice could not enter the lobster-box The tempeiature 





of the latter was kept at 457 F A Fish Commission car was 
used, the boxes along the side of it serving as the outer box of 
the combination described ahove , one hundred crates, each con- 
taining six lobsters, being placed in them, and suriounded with 
ice Each morning befme sunise a careful inspection of the 
lobsteıs was made, and those that had died were removed The 
fist day 45 ated , the second day, 55 After that the mortality 
was much less All of those that died were in an advanced 
state of shedding, and were in poo) condition when they started 
One half of the 350 lobsters that ainved safely on the Pacific 
coast were placed in the ocean naith of San Francisco, and the 
othe: half south The condition of the wate: ın that region 1s 
similar to that of the Atlantic off the Massachusetts coast ‘The 
tempeialuie ıs about the same, but 1s more constant ‘The 
lobster on the Massachusetts coast crawls out into deep water in 
the summei, where the temperature 1s low, but it 1s thought that 
the equable temperawne of the Pacific will enable the lobster in 
those waters to spend the whole vear 1n one spot 


AN account of two interesting old globes in the lubiary of the 
Middle Temple will be piesented in the neat volume of the 
Hakluyt Society’s senes These globes, one tenestual, the other 
celestial, were made by E Molyneux in 1593, and weie the fist 
ever produced in England The geography on the tenestnal 
globe was afterwards brought down to 1603 A description of 
the globes was written in Latm in 1593 by Robeit Hrghes, a 
mathematician of the period This desciiption was rendeied into 
Enghsh by Chilmead, of Oxford, m 1623, and Chilmead’s 
translation, which has been prepared for publication by Mr 
Coote, of the Map Department of the British Museum, will form 
the substance of the forthcoming volu1e The editor of the 
volume is Mr Clements Markham 


THE Report of the Council of the North-Eastern Sanitary 
Inspection Association fo. 1887-88—the fifth financial year of the 
Association—has been issued at Newcastle Excellent work 1s 
evidently being done by the Association One of its good deeds 
has been the formation at Newcastle of a permanent exhibition 
of sanitary apphances This exhibition was fitted up at con- 
sideiable outlay by the Association as well as by exhibitors, and 
1s open daily, fiee to the public, to whom ıt has pioved of great 
value ‘‘To see the best applances m each department 
properly fitted,” says the Report, “and to have any eaplanation 
desued freely given, where there 1s nothing on sale, aie 
advantages that must be the better appreciajed the more widely 
they aeknown So far as known, there 1s no bette: permanent 
collection in the Kingdom ” 


In the Zvtomologest's Alonthly Magazne for August, Dr R 

: © R Jodan presents a hst of species of Lepidopteia tahen by 

Í him dung a short visit {o Jersey In this list there ae several 

species which have not hitheito been known to occur in the 

Channel Islands Dr Joidan proposes that a Committee of 

working entomologists should be formed foi the thorough 
| investigation of all orders of insects inhabiting these islands 


We have iecerved the second supplement of Mi John 

Wheldon’s Botanical Catalogue It includes, besides a large 

| numbei of books relating to botanical subjects, many important 
works on aguculture 


Tue Calendar of the Hernot-Watt College, Edinburgh, for 
the session 1888-89, has been issued, and ıt 1s satisfactory to 
find that in this well known institutton provision is made for 
that higher commercial and technical education about which so 
much has lately been said Jt 2» claimed that the College pos- 
sesses, 1N its lecture theaties, laboratories, and vw oikshopspevery 
facility fo. prepaving young men foi work as merchants, manue 
factureis, o1 engineers, and ‘or supplying in the evening such 
! nstiuction asis requued bygthose aleady employed in such 

occupauons 


l 
l 


328 


G 


NATURE 


[August 2, 1888 





AT a recent meeting of the Wellington Philosophical Society, 
Mr J W Fortescue spoke of the rapid merease of deer that 
have been acclimatized ın the New Zealand mountains Having 
had special facilities for observing these creatures, he proceeded 
to state some interesting facts as to then hapits At the close 
of his address Sir James Hector ashed Mi Fortescue, as an 
expert on the subject, whether the chief use of the antlers was 
not so much for fighting as for facilitating the progress of the 
stag through dense woods He had considerable experience with 
the wapıtı, in North America, and found that by throwing up 
the head, thereby placing the horns along tke back, the animals 
were enabled to go forward with great rapidity and follow the 
hinds” He asked this, as ıt had been stated at a previous meet- 
ing of the Society that the antlers tended to entangle the ceer 
Mr Fortescue said that Sir James Hector was quite correct in 
stating that the antlers assisted the stags ın penetrating dense 
forests Mr Higginson also bore out this statement from lis 
experience in India 


On July 23, at 11 17 pm, a bullant meteor was seen in the 
province of Småland, in Sweden At Nexjo it was seen due 
east, falling perpendiculaily towards the horizon, when ıt suddenly 
burst 


Durrne the month of June severe frosts occurred ın the north 
of Finland, doing great damage to the crops 


NorwEGIAN hunters returning from the Arctic 1egions report 
much ice and severe storms 


ZOOLOGICAL GARDENS aie being laid out in Chustiania and 
Helsingfors 


THE additions to the Zoological Society’s Gardens during ‘he 
past week include a Feline Douroucouh (Wyetipethecus vociferans) 
from Savanılla, presented by Master Lester Ralph, a Crested 
Grebe (od.cefs cristatus), British, presented by Mr W 
Nicholls , a Biazilan Canama (Cariama cristata) from Sou n- 
East Brazil, presented by Mr Frednck Rose, yun , an Indian 
Kite (Mikus govinda) fiom India, presented by Mrs Dean, a 
Green Tuitle (Chelone vi tds) fiom the West Indies, presented 
by Baton Henry de Worms, a Hawk’s-billed Turtle (Chelone 
ımbı ıcata) from the Bahamas, piesented by Mr W T Manger, 
a Corn Snake (Coluber guttatus) fiom North America, piesented 
by Mr J Garnett, a Common Viper (Figera berus), Buttisr, 
presented by Mr F C Smith, a Virgimian Fox (Cams vu- 
gımanus Q) fom North America, deposited, a Derbian 
Screamer (Chauna derbrana) fiom the Northen Coast of 
Columb.a, a Prince Albert’s Curassow (Crax albert: 9) fiom 
Columbia, fou Beautiful Giass-Finches (Pophzla mtrabiles), 
four Gouldian Grass-Finches (Poephila goutdie) from Australia, 
purchased, two Rose coloured Pastors (Pastor oseus) hom 
India, 1eceived in exchange, two Col'ared Fiwt Bats (Cyno- 
nycteris collaris), two Mule Dee: (Carzacus macrotis § 2), a 
Canadian Beaver (Castor canadensis), a Thar (Capra jemlarca , 
born ın the Gardens , a Biazilian Canama (Car:amz cristata), 
bred in the Gardens 


OUR ASTRONOMICAL COLUMN 


VARIABLE Srars —Mr Sawyei gives, in Nos 174 and 176 
of Gould s Asti onomical Four nal, the results of his obsei vations 
of vaiable stars in the year 1887 The following aie the 
observations for the more 1egular variables — 


R Virgmis M June 17 Mag 7 1 Ca:culated June 21 

S Coone M Apr 19 71 Apr 6 

R Lyrae M Sept 9 Aug 31 

ê M Oct 15 Oct 16 

š m Nov to Nov 16 
M Nov 29 Dec 1 


The calculated dates are those wlych have peen given in NATURE 
in the column heade l ‘‘ Astronom%cal Phenomena ” U Mono- 
cerotis was obseived at maxtmum on Jan 15, March 4, April 28, 





and at minimum Feb 18 and Apiil 6, R-Scut: was observed at 
maximum on Oct 27, and at minimum on Seft. 14and Nov 23, 
W Cygm was at minimum, mag 6 7, on July 23 and Dec 8, 
and at maximum, mag 61, on Sept 13, Mua Ceti was at 
maximum, mag 4 4, on 1886 December 30 

Mr Jonn Tebbutt reports (str Nachr, No 2849) that 
n Argfis has undergone a notable increase of brillancy of late, 
as he observed ıt as 7 o mag on May 19 of this year , whilst on 
April 23, 1887, ıt was only 7 5 


COMET 1888 g (SAWERTHAL) —The following ephemeris for 
Greenwich midmght for this object 1s from the Dun Echt 
Cucular, No 157 — 


i RA Decl Log 4 Log + 
m s é t 
Aug 3 I 3 26 53 516 N © 3409 o 3881 
5 I 2 5 54 55 
7 I 035 54 183 03424 03973 
9 o 58 55 54 300 
II 057 5 54 40 5 O 3439 o 4062 
13 o 55 5 54 498 
15 o 52 57 54 578 o 3455 0 4149 
17 O 50 40 55 44 
19 o 48 15 55 97 03471 = 0 4234 
21 © 45 42 55 136 o 
2 043 2 55 160 N o 3489 © 4316 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 AUGUST 5-11 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenurch on August 5 
Sun mises, 4h 33m., souths, 12h 5m 41 8s , sets, 19h 39m > 
nght asc on meridian, 9h 36m, decl 16° 48’ N. 
Sidereal Time at Sunset, 16h 38m 
Moon (New on August 7, 18h ) rises, 1h 57m , souths, roh 8m , 


sets, 18h 17m right asc on meridian, 7h 5 8m , decl 
21°12 N 
Right asc and declination 
Planet R ses Souths Sets on mendian 
hoon h m h m h m "T 
Mercury 2 55 I0 54 18 53 7513 20 47 N 
Venus 5 7 12 35 20 3 9 326 r6 2N. 
Mars 12 37 17 21 22 5 14 199 15 178 
Jupiter 14. 16 18 40 23 4 15 386 18 44S 
Saturn 4 13 Ir 55 19 37 8 527 18 15 N. 
Uranus 10 16 15 54 zI 32 12 527 4 58S. 
Neptune 23 17* 7 4 I4 51 4 13 18 58 N 
* Indicates that the rising 1s that of the preceding evening 

Aug h 

6 9 Mercury in conjunction with and 0° 18’ north 
of the Moon 

7 10 Saturn in conjunction with and o° 16’ south 
of the Moon . 

7 — Partial eclipse of Sun visible as little more 
than a baie contact at Greenwich, beg nning 
at 18h 49m and ending at 19h 6m 

8 9 Venus in conjunction with and 0° 42' south 
of the Moon , 

10 23 Mercwy at least distance from the Sun 

Variable Stars 
Star RA Decl 

h m Ss h m 
U Cephei o524 81 16N Aug 9, 19 49 m 
Algol 3 09 4031N » 5 202m 
U Hydræ 10 320 . 12 48S » Il M 
è Libre 14 550 8 458 3 9,23 26 m 
U Coronæ 15 136 32 3N » 9 42m 
U Ophiachie 17 109 I 20N » 9 6m 
» Oy 21 24 me 
Z Sagittarn 18 148 1855S » 8, OOM 
B Lyre 18 460 33 14N » Q02 OM 
n Agulæ 19 468 o 43N » 6,22 Om 
X Cygni 20 390 35 11N » 8 © oM 
T Aquarn 20 440 5 345 NE M 
T Vulpeculæ 20467 27 50N, »„ 10,23 oM 
3 Cephei - 22250 57 51N » = 9,20 off 


M signifies maximum , ## minimum 
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7 Meteor-Showers 
RA Decl 
The Fer sezds 44 56 N Max August 10 


Swift , streaks 


Near 41 Arietis 44 25N Swift, streaks 
96 72N Slow 
Near 6 Cygm 293 52N Rather slow 





ON PARTIAL. 1MPREGNATION? 


URING our researches on the formation of polai-bodies 
{see NATURE, vol axavi p 607) we made the following 
observations, which are of consideiable interest in connection 
with the theory of sexual reproduction 
As we weie able to show that parthenogenetic eggs form only 
one polar-body, while sexual eggs give rise to zwo, we looked 
cut principally for those cases in which both kinds of eggs aie 
present in the same species 
On exami ng the sexual eggs (‘Dauereier”) of certain 
species of Aona, we found, to our astonishment, that even 
those which possessed a firm vitelline membiane, and in which 
four sezmental cells were alieady present, still contamed a 
sperm cell s 
We fiist of all took this to be a supernumerary spermatozoon 
which had penetiated into the egg, but ıt was soon apparent 
that all egg» of a corresponding stage contained a similar speim- 
cell, and that there was always one only Further obser vations 
showed us that we had had here to do with a case of partial 
empregnation Only one of the first four segmental cel, and not 
the entire egg-cell, becomes united with the Sprmcell This is 
the case, at least, in Jona paradoxa In Morna 7ectr2 0st) as, 
impregnation must occur at a iathei later stage, for in tms 
species we have seen eggs in which the first four segmental cells 
were again ready for division, and still the sperm-cell had not 
fused with one of them 
In Moina paradoxa the process takes place as follows —Im- 
mediately after the extrusion of the egg into the brood-chamhe1, 
itis a naked sausage-shaped mass Jn this stage, a spermato- 
zoon pene.iates into it in the region of the vegetative pole, and 
then the vitellme membrane becomes formed, and prevents the 
entrance of a second The geiminal vesicle at the same time 
becomes tiansformed into the first polar-spindle, which lies at 
the suface , the fist, and soon alterwaids the second polar- 
body then becomes constricted off, and the nucleus of the ovum, 
surrounded by protoplasmic paiucles, migiates to the centre of 
the egg which has by this time contracted to the usual form 
Now follows the first division of the ovum, which, how eve, 
only consists in a separation of these first, or, as we will call them, 
secondary egg-cells in the centre of the egg ,—the two first seg- 
mental cells come to lie, as usual, in its longitudinal axis—one, 
which ıs always recognizable by the pioximity of the polar- 
bodies, nearmg the animal pole, the other the vegetative pole 
The sperm-cell always lus in the neighbourhood of the lattes, 
without, however, yet becoming united with it 
Theh follows a second division of the segmental celis, toge- 
ther with the separation of the daughtei-cells m the tiansveise 
direction There me n w four star shaped daughter-cells pre- 
sent, which he at an almost equal distance apa t, at a 1ght 
angle with one another The sperm-cell can be seen near one 
of the two lower (Arziern) cells, and it now begins to show 
amceboid movements, and to appioach the segmental cell, a 
short narrow bridge of protoplasm being formed, and the two 
cells beginning to unite with one another Fuszor then follows, 
and in the next following stage, of exght segmental cells, nv sfer m- 
cell can any longi be seen in the egg 
The uniting of the speim cell with the cell- and nuclear- 
constituents of the egg thus only tahes place after the embryonic 
development has alieady advanced to the four-celled stage It 
would natwally be of great interest to know what eventually 
becomes of those segments which a e concerned fn fertilization 
—that 1s, which paits of the embryo aie formed fiom taem A 
very possible supposition ıs, that only those parts of the egg 
become fertilized out of which the geim-cells of the young 
animal will subsequently be formed This conjecture 1s rendered 
by no means 1mpiobable by the fact that it 1s one of the two 
segmental cells lying at the vegetative pole of the ovum which 


t Translated from a paper ty A Weismann and C Ischikawa (Berichte 
der Natur orschenden Gesellschaft zu Freburg B, Bd iw, Het 1, 
P 51)—W N P 


becomes feitilized , for it 1s fiom these cells, accoiding to Giob- 
ben’s beautiful discovery with regard to the summer eggs of 
Moina, that the germ-cells arise At a future time we hope to 
be able to speak more definitely on this point at present ıt is 
only necessary to add that we are studying these processes in 
other Daphnide, and have already obseived a similar series of 
stages in Sida crystallina to those above described But in 
this case fertrlzation occurs earlier, ın the two-celled stage of 
segmentation 
Freiburg 1/B , December 12, 1887 


PS-—In the continuation of the above obseivations an- 
other case has presented itself, 1m which impregnation does 
not take place until eight segmental cells have been formed This 
happens ın Daphnıa pulex Further details concerning partial 
Implegnation, as well as theoretical support of the facts treated 
of above, we reseive for a future occasion 

May 21, 1888 


addendum to the above Note on Partial Impregnat on, by 
Weismann and Ischtkawa 


SINCE giving a short abstiact of the obsz:vations which 
led us to the conclusion of the existence of partial m- 
pregnation, we have continued our reseaiches, and have 
come to the conclusion that, ın spite of the entire accuacy 
of om facts, we were mistaken as to the explanation of the 
phenomena described The fusion with one of the eight fist 
segmental cells dees indeed take place regularly, but the uniting 
cell is not the sperm cell The first segmentation nucleus is 
here, as in all sexual eggs, formed by the fusion of the nuclens of 
the ovum with tne sperm nucleus, and the fusion of the two 
cells obseived by us at a later stage zs something additional to the 
ordinary tmpregnation That this 1s the case 19 quite certain 
we founda the sperm-nucleus and its subsequent fusion with the 
egg-cell to ocew ın ¢he same ova m which we could prove the 
presence of that cell which we at first took to be the speim cell 

We can hardly be blamed for this e1rorgf it be borne in mind 
that we found this cell, wzthout exception, in every egg which had 
Just passed into the brood-chamber , that the vitelline membrane 
was formed directly afterwards , and that, on the other hand, a 
fusion of this cell with one of the first eight segmental cells lying 


ı at the vegetative pole of the egg could be seen in aX ova which 


we possessed of ‘his stage, viz ın five species—two species of 
lZouna, two of Daphnia, and one of Jolyphemus The fact 
that the form and sıze of the supposed sperm cell differ from 
those of the speim cells in the testis of the correspording species 
was indeed an objection to our eaplanation it has, in fact, 
almost the same size and shape in all species But the sperm- 
cells become altered as soon as they pass into the egg, and it 
was shown some time ago by Fol and Heitwig, and more 
recently by Boveri, that the sperm nucleus grows considerably 
when with.n the ovum Moreover, ın one of the species 
examined (Polyphemus), as well as ın Bythotrephes, the sperm- 


, cell is extraordinarily large, and ın both these species we 


followed the entrance of the t normous amoeboid sperm-cell into 
the ovum by means of sections, step by step, and were able to 
convince ourselves of its essential coriespondence with the 
supposed sperm-cell in the eggs of o her species What else 
could this cell within the ovum be, 1f ıt were not the speim cell? 
It was neve: wanting, and on the othe: hand there was always 
one only, so that any idea of its being a parasitic organism was 
out of the question Moreover, the two p la. cells were always 
present, so that ıt could not be mistaken for one of these And 
up to the present time no one had ever seen any other cell but 
the sperm cell within the vvum 

We should haidly, indeed, have discovered oui error so soon, 
if we had not 1emembered that one of us had found some years 
ago that unimpregnated sexual eggs of Daphnide soon become 
disintegrated,* and had we not asked ourselves how the embryonic 
development advanced in such unimpiegnated eggs before dis- 
integration begins For, as we believed that the sperm-cell was 
only 1eady for conjugation ın impregnated eggs after they had 
segmented into eight paits, ıt was to be expected that segmenta- 
tion would take place up to this stage in unimpregnated ova, and 
that then only would the disintegration b gın Had we found 


e 
1 Transltted from the proof of a paper to appear in the Berichte dor 
Naturforsch Gesellschaft zu frerburgi{B , Bd iw Heft 2, 1838 —W N P 
~ See We smann, ‘‘ Beitiage z? Naturgeschichte der Daphnoiden,” itv 
“ Ueber den kirfluss der Begattung auf die E~zeu_ung von Winteretern,” 
Zertsch f Wiss Zool, Bd xxvur p 198 et seg 
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it otherwise, and did the fist stages of division not occu” in 
unfertilized eggs, we shoul. have supposed that the speim-cell 
present in the ovam, although in a testing stage, had some 
invisibie influence over it 
It was possible, howevai, to arrive at a decision on this point , 
for, although most Daphnidee do not lay t 1e1r eggs .f copulation 
does not take place at the time the eggs 11pen, in one species 
(Mowna paradoxa), the extrusion of the ova occuis independ- 
ently of copulation We the efore isolated females of tuus 
species which contained ripe eggs in the ovary, and examined 
them when they had passed the eggs into the brood-chamber 
How great was ow: astonishment to find that these ova, killed 
shortly afterwards, were alieady beginning to disintegrate, and a 
cell, conesponding to that which we had taken-fn the sperm-cell 
was present in each of them! At firs: we considered the 
possibility of copulation having taken place before the females 
were isolated, and of the 1etention of the speim-cell, which had 
become inactive, in the biood chamber But sections which we 
made through nearly 11pe ovanan eggs showed us that the suo- 
posed sperm-cell was aleady present in them It was thus 
proved that this cell which unites with one of the eight fist 
segmental cells (we will for the present call it the ‘‘ conjugating- 
cell,” Cupulationsselle) cannot be an ordinary sperm-cell , and, 
moreover, that, besides it, an active sperm cell from the male, 
which had previously escaped our noice, passes anto the egg in 
consequence of copulation In fact, this true speimatic element 
was found afte: renewed examination of old anl new senes of 
sections as an exceedingly small nucleus ın the yolk-mass It .s 
difficult to recognize, but neveitheless may plainly be traced 
passing .nto the yolk, and finally uniting in the oidinary manner 
with the nucleus of the ovum 
Thus the impiegnation of these ova ıs not exceptional, 
inasmuch asa normal fusion of the male and female nuclei takes 
place But besides this normal conjugation of spe+m-nucleus 
and egz nucleus, another fusion of cell-bodies and cell nucle: 
occus between the enigmatical ‘conjugating cell,” piesent 
already in ovanan eggs, and one of the eight first segmental 
cells lying at the vegetative pole of the ovum 
It will be imps sible to conjecture as to the meaning of this 
process until we know definitely how the ‘‘ conjugating cell” 
arises at piesent we aie not able to state anything about it 
with ceitanty 
We intend to continue oui obseivations, and hope before very 
long to have mote to say on this subject 
Freiburg 1/B , July 12, 1888 





HOW TO INCREASE THE PRODUCE OF 
THE SOIL: 

[5 this pamphlet P:of Wagnei distinctly asserts the power of 
leguminous cultivated plants, such as peas, beans, vetches, 
Tupines, and clovers, to use the free nitiogen of the air for 
pmposes of nutrition As this conclusion is distinctly at issue 
with the opmions of the Rothamsted school, ıt 1evivesa question 
of deep interest, the answer to which has varied with our know- 
ledge from time to tıme In the earlier days of agiicultmal 
chemistiy the ‘‘ mineral theory” of plant nutrition was in the 
ascendant According to this theory the minezal, earthy, or ash 
constituents were taken fiom the soil, while the gaseous, com- 
bustible or oiganic portions of the plant weie derived fiom the 
an As knowledge progressed, this somewhat bold and 
sweeping generalization requned to be modified, and the 
most usually 1ecerved view (in this country, at least) for some 
time past has been that of the absorption of mimeial matter and 
nitiates from the soil, and of carbonaceous matter from the an, 
and to a limited extent from the soil in the form of catbonic acid 
gas in solution It has been urged that proof 1s entirely wanting 
of the alleged power of plants to take free or combined nitiogen 
from the atmosphere, while the intense effect of nitric nitrogen 
upon grow'ng cops, when added to the soil, Fas amply proved 
that the soil 1s a souice of nitrogen, and, according to received 
views, the chief o1 only souice of nitiogen to growmg ciops 
The results obtained by Sir John Lawes, Dr Gilbert, and Mi 
Wanungton at Rothamsted, upon the cultivation of red and 
Rokhara clover, have been considered as proving that the 
source of nitrogen ın these plants was not the atmosphere, but 





* “The Increase in the Produce of thagSoil through the Rational Use of 
WNitrogenous Manure” By Prof Paul Wigner, of Darmstadt Translated 
by George G Henderson (London Wouttaker and Co , 1888 ) 
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the soil and the subsoil, the plants having beep found to send 
down their 100ts some fifty-four inches ın depth into sections of 
the soil which, although out of reach of most cultivated plants, 
weie able to yield sufficient nitiogen for the uses of these 
nitiogen-loving plants Collectors of nitrogen these plants are 
allowed to be by all, but at Rothamsted the collection 1s con 
sidered to be carried on in the deeper layeis of the soil, and not 
to eatend above ground Piof Paul Wagne: declaies that 
cultivated plan*s may be properly divided into mitiogen collectors 
and n tiogen consumes, o as we might put it, into nitrogen 
savers and nitrogen wasters In the first class are arranged the 
various members of the Leguminosee alieady named At a 
certain stage of their development these plants acquire the power 
of taking all their nitrogen fiom the air They thus become a 
means of secting fertilizing matte: from a fiee source, and me 
therefore profitable In the second class are placed the cereals, 
grains, tuinips, flax, &e all of which aie able to take next to 
nothing fiom the store of mitogen in the air, but which waste 
the nitrogen of the soil, and must take fiom it, in the form of 
nitrates, all the nitrogen they contain In the pamphlet under 
notice no proof is adduced foi these views, but 1eference is made 
to the detailed investigations cariied out Ly the autho. Hellriegle, 
and E von Wolff These views must be consideied 1s reactionary 
and startling, end as diametrically opposed to the curent of 
opinion in this country fo. some years past 

It 1s not to be wondered at that Piof Wagner should give 
considerable prominence to a feature in agricultural practice 
which has almost entnely disappeared—gieen crop manuring 
Tf cloveis, lupines, and vetches extract then nitrogen fiom the 
supernatant aetil ocean, and are able to supply upwards of 180 
pounds of atmospheric nitiogen pei acre per annum continuously 
for a period of thiee yeais, no easier system could be devised Tor 
obtaiming the necessary mitrogen for fertilizmg pmposes All 
that is required 1s to secme the full development of the mitiogen 
collectar by supplying ıt with sufficient water, sufficient phos- 
phoric acid, potash and lime, so that ıt may exert .ts powers 
upon the constantly passing stieam of au—it then provides 
nitrogen for itsel What is this but a re statement of the old 
mineial theory applied especially to the Leguminose ? 

Piof Wagners views upon the absoiption of atmospheric 
nitrogen and his consequent 1ecommendation of green crop 
manuring, are the two piincipal featwes of this little wok In 
some places the German fault of verbiage 1s only too evident— 
whele paragraphs being devoted to what 1s perfectly self 
evident Snill, various practical suggestions of great value are 
made [he :emaiks upon the prope: method of applying 
nitrate of soda are pa.ticulaily woithy of attention The effect 
of this active manuie in developing stem and leaf 1athe: than 
flower and fiut 1s acknowledged, but only as a consequence of 
the penod of the plant’s giowth when it 1s apphed 

Nitrate of soda enables the plant to seize upon the stores of 
phosphoiic acid, potash and lime in the soil, and the effect is 
1apid giowth This effect 1s howevei short lived, as the mtiate 
1s fieely movable in the soil, and 1eadıly finds its way to lower 
sections when it 1s no longe: available The case 1s therefore as 
follows —wNitrate of soda app.ied in Febiuary, March, og Apul, 
is employed in the development of leaf and stem, and by the 
time the penod has airived for grain formation it ıs spent If 
the same diessing had been applied late: ın the history of the 
crop, and at the t.me when the embryo giam was being formed, 
the same stimulus would have been given towaids grain forma- 
tion, which under ordinary circumstances takes the form of leaf 
and stem develapment The practical 1ecommendation pased 
upon the consideration 1s to apply one-sixth pait of the applica- 
tan in autumn, two-siaths in Maich, and the 1emamıng thiee- 
sixthsin May The plant ıs to be fed during its whole life, 
and not only at the period when it 1s forming leaves and stem, but 
especially at the important period when ıt 1s forming fiut The 
remarks upon the 11peming effects of supei phosphate upon 100t 
crops ate also wel: worthy of attention Excessive quantities of 
superphosphate hasten too 1apidly the processes of matuiation, 
and tell against prolongation of giowth into the late autumn, and 
this, it ıs submitted, accounts foi the occasionally smaller results 
obtained by the use of phosphates in la’ ge quantities as compared 
with those pioduced by more moderate ciessings. 

Piof Wagner comes to the conclusion, which we quite agiee 
in, that nitiogen, phosphonic acid, and potash are the principal 
elements of fertil ty that 1equire to be added to soils The 
1emaining essential substances, although equally important to 
the well-being of the plant, are usually present ın ample quantt- 
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ties in cultivated soils We might be disposed to eliminate the 
potash as also usually sufficiently prevalent The fact that straw 
1s almost mvariably ieturned to arable land is in itself a safe- 
guaid against the exhaustion of potash, and the considerable 
peicentage found in most soils, especially those of argillaceous 
character, points to the same conclusion The farmei has then 
chiefly to consider the supply of phosphates and of nitiates, and, 
with regard to these two, Piof Wagner thinks that the tormer 
ought to be in excess of what 1s required, and that the farmer 
should equally devote his” attention to the proper supply and 
application of mitiates to the soil The recommendation that 
phosphates should be in eacess 1s based on the observation that 
growth ıs seldom regula: It depends on climatic conditions, and 
sometimes 1s arrested by drought or low temperature for two or 
three weeks, while in well cultivated and well fertilized ground 
vegetation makes extiaoidinary piogiess in three or four days 

The supply of phosphates ought therefore to be m excess of 
what may be r:equned under ordinary conditions of growth, and 
should be abundant enough to supply the plant under the most 
rapid conditions of growth The conclusion 1s that phosphates 
may be applied liberally and without hesitation or limit, ze, 
without scientific accuracy The case of nitiates 1s different, as 
they are so easily available and so freely mobile in the soil, that 
the plant has no difficulgy in appropiulaung them The nitrates 
probably find their way into the plant before they are required, 
and aie stored up and claborated giadually as the plant takes up 
further supphes of mineral nutiment The rapidity with which 
they disappear and then extraordinary effect maik the nitrates 
out as the chief object of study in manuiing land 

JOHN WRIGHTSON 








THE BURIAL CUSTOMS OF THE AINOS 


MR BACHELOR, to whose investigations on the subject of 
the Amos of Yezo we have frequently referred, wuites, ina 
recent issue of the Japan IT edly Ma, on the burial customs of 
this race He says that as soon as a person dies, a blazing fire 1s 
made, the corpse 1s dressed in its best garments, which are neatly 
laced up, and 1s laid lengthways on the mght-hand side of the 
fireplace The relatives and friends of the deceased sit around 
the remaining pats of the fireplace, and usually they are so 
numerous as to fill the hut In all cases many sacied symbols 
(2#a@0) aie made, and placed around the hut and the dead betly 
Mi Bachelor has seen the corpse of a woman laid out She 
was well dressed, and had he utensils and paraphernalia about 
her (the 11ngs and beads being, in this instance, laid upon her 
bosom), and was shod with pieces of white calico which Mis 
Bacheloi had, a few days previously, given to the husband of 
the deceased to bind up his wounded foot Any white material 
seems to be especially welcome to the Anos for wrapping up 
the bodies of then dead When the body has been properly 
dressed, and when the necessary eating-vessels or hunting mate- 
nals are placed in position, 9 cake made of millet, or a cup of 
boiled 11ce and some wine, ate placed by its side, and the spnit 
of the departed ıs supposed to eat up the essence of these things 
Then the goddess of fire 1s implored to take charge of the spirit 
and lead it safely to the Creator of the would and the possessor 
of heaven, and she receives various messages to the Deity setting 
forth the praises of the dead and extolling his many virtues 
Millet cakes and wine aie then handed round to every membe: 
of the assembled company, and each of them offeis two on three 
diops of the wine to the spirit of the dead, then dunks a httle, 
and pows what remains be‘ove the fire as an offering to the fire- 
goddess, to whom they have not ceased to pray , then part of 
the millet cahe 1s eaten, and the remainder buried ım the ashes 
on the heaith, each pcrson burying a little pece After the 
burial these sciaps ae collected and carried out of the hut and 
placed before the east window, which 3s 1egaided as the sacred 
place ‘Ihe corpse 1s then carefully rolled up in a mat, neatly 
tied up, attached to a pole, and cared to the giaveeby two men 
The mourners follow alter the corpse, in single file, each cany- 
ing sontething to be bued in the giave, the men leading and 
the women following them ‘Lhe grave 1s fiom 24 to 34 feet 
deep, and 1ound the inside of it stakes me diiven, and over 
them and at the bottom of the grave mats aie placed Then 
the body ıs laid in the giave, with numerous little knick- 
knacks—tups, rings, beads, a saucepan and some clothing beng 
buridd with the woman, a bow and quiver, an eating ahd a 
drmking cup, tobacco, a pipe, a hnife with the men, and play- 








things with the children These things are always biohen 
before bemg put into the grave, and it is noticeable that they 
are not usually the vest *he deceased had dwing hfe Every- 
thing 1s then closery covered with mats » pieces of wood are 
placed so as to form a kind ef roof, and on this the eath 1s 
piled A pole 1s generally stuck at the foot of the grave to 
mark the spot No prayers are offered up dung bual The 
mourners then ietuin to the hut, where the men pray, make 
znao, 2e sacied symbols, eat, dink, and get diunk The dead 
hody 1s nevei allowed to remain ‘n the kouse longer than one 
day , and, once the funeral 1s over, the name of the departed is 
never mentioned 
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Science and Royal School of Mines, South Kensington, foi the 
session 1887 88 — 

First Years Scholarships Saruel H Studley, Sydney 
Wood, Wiuham S Janatt, and George N Huntly Second 
Year’s Scholarships " Savannah J Speak and William Tate 

Edwaid Torbes Medal and Prze of Books for Biology - 
Arthur M Davies Mwchison Prize of Books for Geology 
William Tate and Samuel Tiuscott The Murchison Medal 
was not awaided ‘Tyndall Prize of Books for Physics Wilham 
Watson De Ja Beche Medal for Mining Edmund L Hope 
Bessemer Medal and Puize of Books for Metallugy Hairy C 
Jenkins Frank Hatton Prize of Books for Chemistry James 
W Rodger 

Prizes of Boohs given by the Science and Ait Department — 
Mechanics, James Whitaker, Asticnomical Physics, Willam S. 
Jarratt and Wilham Watson , Practical Chemistry, James W 
Rodger and James Young, Mining, John M Beckwith The 
prize for Principles of Agriculture and Agucultural Chemisty 
was not awarded 

Associateships (Normal School of Science) —Mech anics, Ist 
Class James Whitakerand William Kelsall Physics, rst Class - 
Hany L Hadley and Philip L Gray, 2nd Class Hebert 
Anderson and Philip L Coultas Chemistry, 1st Class James W 
Rodger, James Young, Barker North, and Harold lb Ifey , 2nd 
Class William MacDonald, George Grace, Francis J. Hady, 
George C McMurtry, and Henry sowenbulls Biology, Ist 
Class Arthur M Davies Geology, rst Class Thomas H 
Holland 

Associateships (Royal School of Mines) —Metalluigy, st 
Class Harry C Jenkins, Thomas Clarkson, and William 
McNiell , 2nd Class Alfred Wowaid Mining, Ist Class - 
Fdmund L Hope, John M Beckwith, James A Chalmers, 
Wilham F Thomas, Sydney Allingham, Chales G Thompson, 
John Leechman, Frederick H P Creswell, I:rnest Lichten- 
bug, 2nd Class [Ferdinand F L J)telyich, Henry L Lewis, 
Hemy B Budget, Wilham F Hamley, and Haold 
Macandiew 
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Royal Society, Apul 26 —“ On the Coagulation of the 
Blood ” Pielninary Communication By W D Ilallbuton, 
MD, BSc, Assistant Professor of Physiology, University 
College, London Communiited by Piof A Schafer, 
ik RS (From the Physiological Laboratory, Umversity 
College, London ) 

The present research was directed to determing the nature 
of the ferment that produces the change of fibrinogen ico fibrin. 

Some preliminary expenments showed that the following 
proteids were present in lymph cells (obtained fiom lymphatic 
glands) 

(1) A mucin-hke proteid sumilar to that described by Mescher 
mn pus which swells up mto a jelly lhe substance whengmixed: 
with soluuions of sodium chloride or magnesium sulphate Th» 
1s a nucleo albumin 

(2) Two g'obulins 3 

(3) An albumin 1 8 

The Globulus —There 1s a small quantity of a globulin which: 
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enters mto the condition of a heat coagulum at about 50° C 
The most abundant gl »bulin 1s, howeve., one which resembles 
serum globulin in its heat coagulation temperature (75° C ), and 
in the way in which it 1s precipitated by saturation with salts, o1 
by dialyzing out the salts from its solutions 

The term serum globulin ıs hardly applicable to a proteid ex- 
isting in lymph cells , hence it 1s necessary to muluply terms, 
and to designate this globulin by a new name, viz cell globulin 
It has, moreover, certam characteristic properties which will be 
fully dealt with later on 

The Albumin resembles serum albumin ın its properties It 
coagulates at 73°C It is present ın very small quantities It 
may be provisionally termed cel albumun 

Having thus recognized the various pioteids Lhat occur in the 
cells of lymphatic glands, my next endeavour was to ascertain 
what action, if any, these exerted on the coagulation of the 
blood My experiments ın this direction have been tnostly pe- 
formed with salted plasma The blood ıs received into an 
approxrnately equal volume of saturated sodium sulphate solu- 
tion By this means corgulation 1s prevente | and the corpuscles 
settle “On subsequently removing the supernatant. salted 
plasma, and diluting it wtth four or five times its bulk of water, 
coagulation occus afte: the lapse usually of several hours , but 
if, mstead of water, a solution of fibrin ferment be used; 
coagulation occurs in a few minutes 

I fust tried to prepare fibrin ferment from the lymphatic 
glands , these were fieed from blood, chopped small, and placed 
under absolute alcohol for some months , they were then dried 
over sulphuric acid, powdered, and the dry powder extracted 
with water The water was found to contain the fibrin ferment 
It hastened very considerably the coagulation of salted plasma 
This activity was destroyed at a temperatuie between 74° C and 
80°C The watery extract gave, moreover, the x1nthoproteic 
reaction , 1t contained also some sodium chloride and phosphates 
which it had dissolved out of the dued glands 

A watery ot saline extract of fresh glands also had very con- 
siderable clotting powers, that 1s to say, the addition of a few 
drops of such an extract caused diluted salted plasma to clot ina 
few minutes, which otheiwise did not clot until after the lapse 
of 12-24 hous The activity of this extract wa not altered 
by heating to 70°, ıt was therefore incependent of the nucleo- 
albumin which 1s disintegrated at about 50° C . or of the globulin 
witch coagulates at that temperature I:s activity was de- 
stroyed, however, if heated above 75° C These facts show that 
the extracts of both dried and fresh glands contain a substance 
which has the same pioperties as fibrin ferment, and which, 
moreover, ıs rendered inactive at the temperature at which 
fibiin ferment, as oidinauly prepared from serum, loses its 
activity 

The next question which I investigatea was whether the 
ferment action was dependent upon, or indevendent of, the 
presence of the proteids of the cells An extract of the cells 
was made with sodium sulphate solution, ana saturated with 
anmonium sulphate , the precipitate of the protetds so pro- 
daced was filtered off , the proteid-free filtrate dialyzed till fiee 
fiom excess of salt, and ıt was then found to have no power of 
hastening coagulation The precipitate which contained all the 
p oteids was washed by saturated solution of ammonium 
suphate, and redissolved by adding distille 1 water , this solution 
hastened the coagulation of salted plasma very considerably 
This experiment showed either that the ferment was 1 lentical 
with or precipitated with the pioteids ın the extract It was, 
moreover, destioyed at a temperature at which these puoteids 
weie coagulated, viz about 75°C , there are, howevei, in the 
solution two pro‘eids which are coagulated at about this tem 
perature, viz the cell globulin and the cell albumin The 
globulin and the albumin were then se} a ated from one another, 
and it was foun l that the globulin and not the albumin had the 
pioperties of fibrin ferment 

After I had peifoimel the experiments just related, the 
question naturally arose, Is this cell globulin the same thing as 
what has been termed fibrin ferment when piepared ftom serum ? 
From the experiments which were performed in orde: to elucidate 
this question the following conclusions were drawn — 

(1) Lyrp™ cells yield as one of their disintegration products 
a glob@'in which may be called cell globulin This has the 
fhoperties that have hitherto been ascribed to fbi n ferment 

(2) Fibrin ferment as extracted from the cited alcoholic pre- 
cipitate of blood serum 1s found onegoncentuat on to be a globulin 
with the properties of cell globulin 








(3) The fibrin ferment as extiacted by svline solutions fiom 
“washed blood clot ” 1s a globulin which 1s alfo identical with 
cell globulin 

(4) Serum globulin as prepaied from hydrocele fluid has no 
fibunoplastic properties It may perhaps be better termed 
plasma globulin, 

(5) Serum globulin as prepued fiom ser ım has marked fibrino- 
plastic properties Thisis because 1t consists of plasma globulin, 
and celi globulin derived from the disintegiation of white blood 
corpuscles, which are in ongim lymph‘cells 

(6) The cause of coagulation of tne blood is pumarily the 
disintegration of the white blood corpuscles ; they liberate cell 
globul.n, which acts as a feriment conveiting fibrinogen into 
fibrin It does not apparently become a constituent part of the 
fibrin formed 

This confiimation and amplification of Efammarsten’s views 
concerning the cause of the coagulation of the blood 1s ın direct 
opposition to the theories of Wooldiidge, which may be stated 
as follows —The coagulation of the blood ıs a phenomenon 
essentially simi at to crystallization, in the plasma there are 
thiee constituents concerned in coagulation, A, B, and C 
fibrinogen A and B fibrinogea aie compounds of lecithin and 
proteid, and fibrin results fiom the transference of the lecithin 
fiom A fibrmogen to B fibrinogen C fib inogen 1s what has 
hitherto been called fibinogen, A fibiinogen 1s a substance 
which may be precipitated by cooling ‘‘ peptone plas na,” and on 
the removal of this substance coagulation occurs with gieat diffi- 
culty The piecipttate proauced by cold consists of rounded 
bodies esemblirg the blood-plates in appearance He futher 
found that other compounds of lecithin and proteid, to whicn he 
has extended the name of fibrinogen, exist in the thymus and 
other organs, in the fluid of lymph glands, and ın the stromata 
of red corpuscles , these substances may be extiacted from the 
organs by watei, and precipitated from the aqueous extract by 
acetic acid, and on rediss nving this ina saline solution, and 
injecting ıt into the cnculation of a living animal, intravascular 
clotting occurs whica results in the death of the anımal This 
form of fibiinogen (?) that acts thus he loohs upon a» the pie- 
cusor cf A fibtinogen From these points of view the fibun 
ferment and the white corpuscles are looked upon as of secondary 
import in causing coagulation, though it 1s admitted that fibrin 
ferment converts C fibrinogen into fibrin, 

The Influence of Lecithin wn the Coagulation of the Blood -- 
Legithin hastens the coagulation of blood plasma, which has 
been prevented from clotting by the injection into the cir- 
culation of a certam quantity of commercial peptone, but 
peptone plasma, as I shall show more fully in the next section, 
differs so much from normal p’asma, that ıt 1s impossible to draw 
correct conclusions from experiments performed with it, unless 
they be supported by confirmstory evidence on solutions of 
fibrinogen and pure plasma, such as one obtains fiom a vein, or 
from the pericardial sac, and lecithin does not cause coagulation 
in such cases 

The supposition that ‘‘ fibiinogen A” acts by ging up its 
lecithin to ‘‘fibiinogen B?’ to form fibrin, seems, therefore, to 
be 1 pure assumption, and ıs unsupported by analytical evidence 
Cell globulin contains no phosphorus, and can therefore contain 
no lecithin 

The Preciprtate producea by cooling Peptone Plasma —The chief 
pont I wish to urge is that this precipitate 19 obtained on 
cooling peptone plasna only, and from no other form of plasma 
I have repeatedly attempted to ob‘ain such a precipitate by 
cooung to 0° C pwe plasma from the veins of the horse, salted 
plasma, hydiocele fluid, and pericaidial fluid, but in all cases 
with a negative result It therefore occurs in peptone plasma 
alone , and that it ıs due to the peptone 1» supported by the fact 
that if one takes an aqueous solution of ‘* Witte’s peptone” and 
col, ıt to 0°C , a precipitate 1s formed consisting of rounded 
gianules very similar to blood tablets This precipitate more- 
over consists of hetero albumose (Witte’s peptone contains a 
large admiatme of albumose ) That peptone blood does differ 
in one other important particular from normal blood, vız m 
the heat coagulation temperatures of tts prote.ds, was shown by 
Wooldridge himself It ıs on these grounds, then, that I hold 
we cinnot 1egaid peptone plasma as being at all co npaiable to 
normal plasma te 

Intravascular Corgulateon —No doubt the crude and impure 
substance introduced into the veins pioduces intiava cla: clot- 
ting, but I must protest against the extension of the name 
fibrinogen to such substances It seems to me it would bejust as 
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correct to call a piece of non wne introduced into the sac of an 
aneurysm to produce coagulation there, a fibrinogen 

With regard, however, to these tissue-fibiinogens of Woold- 
ridge, I think we may venture to offer a suggestion as to their | 
real nature, or, at any rate, as to the natwe of one of their con- 
stitients From the last paper published by Wooldridge, we 
find that they aie imperfectly soluble in water, readily precipi- 
tated by acids, and soluble in excess of those reagents, that 
they yield on gastric digestion a substance which 1s insoluble and 
which is 1ich in phosphorus From these details of then 
properties, I think we may @iaw the conclusion, not that they 
contain lecithin, as Wooldiidge affirms, but that they belong to 
the group of pnoteids descibed in the former part of this 
paper unde: Hammarsten’s name of nucleo albumm Nucleo- 
albumins yield when pomed into water a stringy precipilate 
resembling mucin, and in a former paper Wooldridge speaks of 
the precipitate of his tissue fibiinogen (piecipitated by acetic 
acid) as being a bulky one If my conjecture 1s correct, 1t would 
be exceedingly likely that when a saline solution of such a 
substance was injected into the circulation, 1t would form strings 
of a slimy mucinoid desciiption in the vessels, and that these 
would form the starting-point for the thrombosis or intravascular 
coagulation that ensues 


° 

May 3 —‘‘ On the Induction of Electııc Cwrents in Conducting 
Shells of Small Thickness” By S H Burbury 

(1) Definition and Explanation of the Notation employed — 
A cursent-sheet in any field of electuc currents 1s a swface to 
which the stream-lines are everywhere tangential A current- 
shell 1s the space between two current-sheets very near each 
other The superficial curt ent n a curent shell 1s the quantity 
of electricity which ın unit time crosses un't length of a line 
drawn on either sheet perpendicular to the curent If U, V, 
W be the components of superficial curient, there always exists 
a function, ¢, called the curient function, such that— 

U do dp &e, 


=n - L 
dy ms? 
7, m, 2 beinz the direction cosines of the normal This function 
completely dete: mines the superficial currents 

The corresponding expressions foi the component currents per 


unit of area are— 
PRE d> dè _ dS dè ke 
~ ds ay dy da? ? 


wheie S and & are any two functions of x, y, and z 
The components of vector potentral due to a current-sheet 


oe rU ria. dọ 
eaan 


And if the sheet be closed, 


7 d 

= i 

s i J o(” dz 

so that F, G, and IL are lnea functions of the $’s with 


| 
i 
coefficient functions of the co-ordinates 


— m a dS 
dz 


this may be put in the form— 


d 
dy 


n \e 4s, G=&c 
r 


lf the current sheet be spherical, the vector potental 1s 
tangential to any concentric spherical sw face 
The chetro Aziclee energy of a system of curtent-sheets .»— 


ats I] [aru + GV FE HW) as 


ove: all the sheets, that 1s — 
E 


flo m ee n ae 
| P, dz dy 
if the sufaces be closed, and if 2 be the magnetic potential, 
this reduces to— 


) &e) dS, 


-ffe 


ve 


aa d>, 
dv m 


dQ 
dy 


dQ 
noimal measured outwards Also, y 5 shown not to be dis- 
ay 


denoting the space vanation of 2 per unit length of the 


continuous in passing tough a sheet of superficial currents 
I 1s expressible as a quadratic function of the ¢’s with coefficients 
functions of the co ordinates 

(2) Compurison with Magnetic Shells —The cowponents of 
vector potential due to a magnetic shell placed cn a closed sw- 
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face, S, wih vanab'e stiength, p (1echoned as positive when 
the positive face is outwards), are— 
d 


x d I 
F= [| o(m eo n A d! 

They are, then, the same as those due to a system of cunents on 
S determined by ¢ as curent function Hence the magnetic 
induction due to the magnetic shell 1s the same as that due to 
the corresponding system of cunents at any point in free space 

(3) If Q, denote the magnetic potential due to any magnetic 
system outside of S, ıt 1s possible to determine ¢ so that a shell 
of strength ¢ on S has, at all points on or within S, potential 
equal and opposite to Qa General dete:mination of ġ to satisfy 
this condition The solution 1s unique 

(4) Therefore, also, there exists a system of currents on $, 
having ¢ for curient function, such that the magnetic force due 
to ıt 1s equal and opposite to that due to the exteinal system at 
all points on or within S This system ıs called the magnetic 
screen on S to the external system Example of a sphere 

(5) General Solution of the Problem of Induction, Resistance 
not being yet taken into account —If So, Qo bo, Kc , relate toa 
magnetic system outs.de of S, Q and p to S and superficial 
currents upon it, the whole electio-hinetic eneigy is— 


WD da ` 
H $o ( dy H A a3 


dQ, ON 44 
+l) o( dv + AG 
In this form, T has as many variables—namely, the values of 
g@—as ıt has degrees of fieedom 


If, therefore, the external system be continuously varied, the 
induced current on S will be given by 


S 


ae oons 
dt dp ý 
that 15, 4 
d (dag, da\_ e 
di ( dy + 2) =0 0n $, 
that 1, 
d [dù , da\ _ 
A F @) = o0ns 
And since y? ao = 0, and y? a = o at all po nts within $ 
it follows that f + = Oat all points within S 


That ıs, the induced currents, on their creation, are the mag- 
netic screen to the time variation of the external field This 
gives the law of formation of the currents, however rapidl) 
they may decay by resistance 

(6) Of a Sold Conductor —If S be a hollow shell, there will, 
as the duect result of induction, be zero magnetic foice at all 
points within ıt Therefore, if ıt be filled with conducting 
matter so as to form a solid conductor, none but superficial 
cuuents will, as the direct consequence of the variation of the 
eateinal field, be induced init But as the superficial currents 
decay by 1esistance, their variation induces cunients in the mner 
strata of the solid, so that in tıme, and no doubt generally ın a 
very short time, the solid becomes peivaded by currents The 
currents penetrate the solid, and the imitial sale of feneti ation 
can be calculated under certain conditions (see fost, 15) 

(7) Of the Asso rated Function —If F, G, H be the compo- 
nents of any vector which satisfy 


dF dG , dH 
dr dy dz 


at all ponnts w thin a closed surface, S, theire exists a function, X, 
called the associated function, such that— 


fe) 


x, =/F + mG + nll on 5, 
v 


vx = 0 within S 


The compenents F, G, IJ of vector potential of a System of 
closed cunnen s vutside of $ have an associated function, x, off S 


In hke manner — 2 - fj » and — oe have an associated 


function, wh ch s! cll be deroted by y 
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dF dG ail 
(8) If db? and a 
magnetic screen on S, we have 
d dF _ d dG 
d dy at de’ 
whence 1t follows that 


1elate to an external system and its 


&c , witan S, 


_ dE 7 wy 2 dG = ay &e 
dt dv ut d, 
If, therefore, 
_@a@F _dG _ dH 
“ae? dt’ dt 


are the components of an electromotive force within S, there will 
form on S a distribution of statical electric ty having potential 
y, and forming a complete elect) zc sci eit to the external system 

(9) Of Self inductive Systems of Currents on a Sui face — 
If any system of curients in a conducting snell be left to decay 
by resistance, uninfluenced by any exteinal mduction, 1t may be 
the case that they decay proportionally , so ‘hat, f Ug, Vo, Wo 
denote the initial values of the component canents, then values 
at time ¢ me U = Ue, V = Voe ™, W= Woe ™, and 


d 
J — AU, &c, where A ıs a constant proporronal to the 


dt 
specific resistance, and inversely propoitional to the abso- 
lute thickness If this be the case, the system 1s defined to 
be selfanductive . 

(10) By Ohm’s law we have, whether the system be self- 
inductive or not,— 


Ge a ee 
dt dx 


where z 15 the component curient per umt of area, and o the 
specific resistance 


If 4 be the thickness of the shell, øz = s U, and the equations 
may be written— a 
dy 


dv, &c 


ay 


dx 


_ dG 
dt 
Vv 





h 


s 


If the system be self-inductive — iF = AF, &c, and ~- ay = 
dt ay 


AX, where x 1s the associated function to F, G and H, and y to 








d¥ _dG aly 
ee a and re Therefore 
FZX 6G+% H% 
_ ly 2 dy ds s 
im = vO HAW 


(11) Now if we assume as curent function on S any aibitrary 
function, $, we thereby determine U, V, W, srd therefore also 


F, G, H, and x, at all pomts on S It will not be generally 
üue that— 











U W 


These equations constitute a condition which the current func- 
tion @ must satisfy in order that the system may be capable of 
being made self mductive Their geometrical mterpretation 1s 
that the tangential component of vector potential of the cuents 
in the sheet coincide with the curient at every point 

If p be chosen to satisfy that condition, then by the equation— 


o 
h 





= AQ (suppose) 


we determine 4, the thickness of the shell a. every pont, 
necessary to make the shell self inductive, z e % = xO 
(12) Examples of Self-rnductive Systems —1 Sa sphere, and 


p any sjfieiical surface harmonic of one order Here hisa 
cor®tant 


2 S a surface of ievolution about the axis of 5, 
function of z only s 


e 
3 Any suface, with ¢ a function of z only, if x 1s independ- 


and ¢ a 





ent of s Example an ellipsoid whose aves, are the axes of 
co-oidinates, and @ = As Lt 1s found ın this case that y œ xy, 
and therefore the necessary condition for a self-inductive system 
1s satisfied , and also, to make it self-inductive, 2 varies as the 
perpendicular fiom the centie on the tangent plane at the pomt 

(13) Cocexrstence of Self-inductive Systems —If any number of 
self-tnductive systems be created in the same shell, each clecays 
according to its own law, unaffected by the others If all have 
the same value of A, then, as the effect of resistance apart fiom 
mnduction, we have 


where Q 1s the magnetic potential of the whole system 

(14) General Property of Self-rnductive Systems ->If an ex- 
teinal system so vary as that the system of currents ın the shell 
S, induced at any instant, shall always be self-inductive, and 
with the same value of A, we have, to determine the cuuents in 
the shell at any instant, the equation— 


do aa 4 AQ =o, 
dt at 


m 
fiom which © can be found, if oe 1s given 
° 


E C, a constant 


at 


Example ı —Let In this case we find 


Q= ef - e™) If C be vay gieat, and ¢ very small, this 
\ 
approximates to the ideal case of an impulsive force, and Q be- 
comes equal to Cz, and ıs independent of the resistance, If, on 
C 
the other hand, az be very gieat, we have Q = So end 2 varies 


inveisely as the 1esistance 

Example 2 —Let Qg = A cos ht, wheie kıs constant, and A 
indeperdent of the time, but a function of position This leads 
to the resuit— 


O=-—Asmnasmn ht — a, 
Qg + Q = Å cos a cos kt — a, 
at all internal points Hee, ais the retardation af phase, and 


1s equal to cot“? 7 
qT Qhi 
For instance, if S 1s a spheie of 1adıus a, and p = A cos &, 


_ 2 +1 


T` and the 1esult obtained agrees with that given by 
Ti 


Q 
Piof Larmor m Phl Mag , January 1884 
(15) If the shell be infinitely thın— 
a = sn a = oe. 
o 
the same phase 1s 1eached in the inner field at a time later by 


P that 1s, 4, than ın the outei field The ratio which in 


| the limit 2 bears to this difference of time is £, and 1s, 1N case 


of a solid conductor, the mıtial ze/ocrty with which the currents 
penetrate the solid 

(t6) If S be any homogeneous function of positive degree ın 
x, 7, and z, the space within S = o may be conceived as divided 
into a number of concentuic similar and similarly situated shells, 
each betwzen two surlaces of the type S=c and S =c + de 
Let @ be a function, which, as curent function, gives a self- 
inductive system of currents in each shell of the series, 1f made 
a conductor Let an outer shell of the series be described on S, 
and an inner shell of the series on S’ Let currents of the type o 
be generated in the shell S Let v, v, w be the functions— 


dS dp dS de g 
‘dz dy dy dz 
Then z, v, w°may be the components pe: unit of area of a 


system of cwuents in the shell S And since this system ıs 
self-inductive,— 


ou = a(F + ve) ons 
ae 


Now v°F ="o, and v°x = 0 at all points within S 
If, therefore,-vx = o at all points within S, 


ou =À (F + A at all points within S. 
a 
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That 1s, 
dy 
dx 


Therefore the cieation of the given system of curients on S 
acts as an electiomotive force tending to produce the cmients 
24, v, w with reveised signs on S’ And since this system of 
cmients in S’ 1s self-inductive, ıt will be actually geneiated by 
induction. As an example, af 


,&c,onS’ 


2 “3 
eer eae 
a? $ 2 
and @ = As, j 
bie dS dp dS do ae 2A : 
s dy dy dz o 


and therefore v°u = 0 

It follows that the creation in an ellipsoidal shell of thickness 
proportional to the perpendicular from the centre on the tangent 
plane of a system of cunents of the type ọ — Az generates by 
induction the corresponding system of currents with reversed sign 
in an inner concentuic similar and similarly situated ellipsordal 
shell 

(17) Case of an Infimte Plane Asago's Disk —In this case, 
if the shell be of uniform thickness, a system of currents ın 1t will 
not be generally self-nfluctive, but admits, nevertheless, of 
mathematical treatment Suppose the plane to be fixed, and 
the field to revolve round an axts perpendicular to it, taken for 
that of s, with uniform angular velocity, w 

Let y be the normal force due to the field, z” that due to the 
induced currents Ihen we have, as the effect of induction, — 


. dy ay = 0 
at dt 
As the effect of 1es1stance— 
ay og ay 
dt an ds” 
and, theiefore, for the whole variation of »’— 
ty, bf oo dy 
at dt an dz 
When the motion 1» steady — 
ay dy dy ay’ 
— = Ww — > —_ =; 
dt u0 dt do 
8 being the angle thiough which the field has turned Hence— 
dy 2 ao ay 
w 7 TA = d 
\de do) T 2r as 


a result which agrees with Maxwell’s (23) of Art 699 


June 21 —*“ Lffects of Different Positive Metals, &c , upon the 
Changesof Potential of Voltaic Couples ” By Dr (s Gos F RS 

In this 1eseaich numerous measurements were made, and are 
given in a seres of tables, of the effects upon the mimmum- 
point of change of potential of a voltaic couple in distilled water 
(Roy Soc Pioc, June r4, 1888), and upon the changes of 
electro motive force attending vauation of shength of its 
eaciting liquid “ded ), obtained by varying the kind of positive 
and of negative metal of the couple, and by employing different 
gal\anometers The measuiements were made by the method 
of balance through a galvanomete1, with the aid of a suitable 
thermo-electric pile (Birm Phil Soc Pioc, vol iv p 130, 
The Llects wcean, 1884, vol m p 414) The hinds of galvano- 
mete: employed were, an ordinuy astatic one of 100 ohms 
resistance, “and a Thomsons ieflecting one of 3040 ohms 
lesistance 

The following were the proportions of hydrochloric acid 
(HIC]), required t> change the potential of different voltaic 
couples in water — 


TABIL I —/{ydrochloric Acid 
aAstatic Galyanometer 
Zn + Pt between rin 9,300,000 and 9, 388,185 


Cd- Pt Eo; 574,000 ,, 637,000 
Mg+Pt ,, I, 516,666 ,, 574,000 
Al + Pt ,, : re 12,109 ,, 15,000 


Refluc ting Gai anometer 
Zn ~ Pt between I 1n 15,000,c00 and 23,250,020 


Cd+ Pt ,, 1,, 1,162,500 ,, 1,550,000 
Mg ~ Pt ” IL; 775,L00 ;, 930,000 
Al ~ Pt a I, 42,568 »” 46,500 


With iodine and the astatic galvanometei the following 
propo: tions were requned — 
LABI E IL — oaze 
Zn + Pt between rin 3,100,000 and 3,521,970 
Me+?Pt p 1 577,711 643 153 
Cd + Pt 5 I „  2.0,43I 224,637 
With bromine and the astatic galvanomete: — 


TABLE IIT —D; onune 


Mg + Pt between I in 310,000,000 and 344,444,444 
Zn + Pt I 3? 77, 500,000 ii 84,545,000 
Cd + Pt 4, I, 3,470,112 ,, 3,875,000 
The magnitudes of the mimimum proportions of biomine 
1equucd to change the potentials of the three couples in water 
varied duectly as the atomie weights of the three positive metals 
With chloume the following were the minimum proportions 
requued — 


as 
29) 


»” 
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TAB: & IV —Chlorine 
With the Reflecting Galvanometer 


Mg + Pt between I ın 27,062,000,000 and 32,291,000,000 
With the As atic Galyinometer 
Mg + Pt between I m 17,000,000,000 and 17,612,000,000 


Zn r Pt 53 I, 1,264,000,c00 ,, — 1,300,000,coo 
Zn + Au ” I,, 518,587,360 2? 550,513,022 
Cd+ Pty, In 85733535 45 9,270,833 
Zn F Cd a) I 2? 55:436 33 76,467 


In the case of chlonne, as well as that of biomine, the 
magnitudes of the minimum pioportions of substance 1equned to 
| change the potential of magucesium-platmum, zinc-platinum, and 

calmium-platinum, vared dnectly as the atomic weights of the 
| positive metals 

The examples contained im the paper show that the proportion 
| of the same exciting Lquid necessuy to disturb the po ential of 
a voltaic couple in water varicd witn each different positive or 
negative metal, and that the more positive or more easily 
corroded the postive metal, or the more neg itive and less 
easily conoded the negative one, the smalle: usually was the 
minimum proportion of dissolved substance necessary to change 
the potential 

By plotting the results in ul cases, 1t was found that the order 
of change of potential, caused by uniform change of strength of 
liquid, varied with each positive metal 

The results also show that the degree of sensitiveness of the 
arrangement for detecting the minimum-pomt of change of 
| Potential depends largely upon the hind of galvanomete: 
1 employed 

As a mote sensitive galyvanometer enables us to detect a 
change of potential caused by a much smaller proportion of 
matcrial, and as the proportion of substance capable of detection 
1 smaller the greater the fee chemical energy of cach of the 
uniting bodies (Roy Suc Pioc, Jane 14, 1888) it is probable 
that the electromotive force really begins to change with the 
very smallest addition of the substance, and might be detected if 
ou meins of de ectioi were sufficiently sensitive, or the fice 
chemical energy of the uniting bodies was sufficiently stiong 


“The Voltate Balance ? By Dr G Gore, FRS 
| a Newand Simple Lecture Lape tment —Taki two small clean 

glass cups contaming distilled water , simultaneously immerse tn 
each a small voltaic couple, composed of either unamalgamated 
Magnesium or zinc with platinum, taking care that the two 
pieces of cach metal are cut from the same piece and are per- 
fectly clean and alhe Oppose the currents of the two couples 
to each other through a sufficiently sensitive galvanomete, so 
that they balarce cach othe: and the needle docs not move 
Now dip the end of aslendei glass rod into a very weak aqueous 
solution of chloune, bromine, 1odine, or hydiochloric acid, and 
then into the wate: of one of the cups The voltaic balance is 
at once upsct, as indicated by the measurement of the needle, 
and may be shown to a lage aidicnce by means of the usual 
contiiyances 

The chief circumstance to be noticed is the eatiemely great 
degree of sensitiveness of the airangemcant in certain cases [his 
1s shown by the following instances of the mmimum proportions 
of substance requiec to upset the balance with an ordinary 
astatic galvanoweter, and with a Ihomson’s 1eflecting®one gf 
3040 ohms 2esistance 

I Zine aud Platinum vith Jodim — With the astatic 
galvanometei, between I efart of iodine in 3,100,000 and 
3,521,970 paits of water 
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2 Zine and Platinum with Hydiochloric Aad —With the 
astatic galvanometer, between I ın 9,300,000 and 9,388,185 
parts , and with the reflecting one, between 1 1n 15 500,000 and 
23,250,000 parts 

2, Magnestum aud Platinum with Bromine — With the 
astatic galvanometer, between I 1n 310,000,000 and 344,444,444 

arts 
p 4 Zinc and Platinum with Chlorime —With the astatıc 
galvanometer, between I in 1,264,020,000 and 1,300,000,000 
arts 
p 5 Magnesium and Platinum with Chlorine —With the astatic 
galvanometer, between I in 17,000,000,000 and 17,612,000,000 
parts , and with the reflecting one, between I ın 27,062,000,000 
and 32,291,000,000 parts of water 

Every different soluble substance requnes a different propor- 
tion, and with unlike substances the difference of proportion 1s 
extremely great With solutions of neutral salts, the proportion 
of substance requned to upset the balance 1s large , for instance, 
with chlorate of potash, a zinc-platmum couple, and the astatic 
galvanometei, ıt lay between 1 pat in 221 and 258 pants of 
water 5 

The degree of sensitiveness of the balance 1s usually greater, 
the greater the degree of chemical affinity the dissolved substance 
has for the positive metal and the less it has for the negative 
one 

By first bringmg the balance with a magnesium platinun 
couple and the asta tic galvanometer nearly to the upsetting-point 
by adding 1 part of chlorine to 17,612,000,000 parts of water, 
and then incieasing the proportion to I mm 17,000,000,000, the 
influence of the difference, or of I pait ın 500,000,000,000, was 
distinctly detected 


“ Magnetic Qualities of Nickel” (Supplementary Pape ) 
ByJ A Ewing, F RS, Professo of Engineering in Univesity 
College, Dundee 

‘The paper ıs a supplement to one with the same title by Prof 
Ewing and Mr G C Cowan, which was read at a recent meet- 
ang of the Society It descibes eaperiments, conducted undes 
the author’s directions by two of his students, Mr W Low and 
Mr D Low, on the effects of Jongitudinal compression on the 
magnetic permeability and retentiveness of nickel The results 
are exhibited by means of curves, showing the 1elation which 
was dete mmed between the intensity of magnetisation of the 
metal and the maznetusing force, when a nickel bar, reduced to 
approximate endlessness by a massive iron yoke which formed a 
magnetic connexion between its e1ds, was magnetised under 
more or less stiess of longitudinal compiession Corresponding 
cuves show the relation of residual magnetism to magnetising 
foice, for various amounts of stress, and otheis are drawn to 
show the relation of magnetic permeability to megnetic induction 
Initial values of the permeability, under very feeble magnetising 
forces, weie also determmed “lhe experiments were concluded 
by an examination of the behaviom of nicke: in magnetic fields 
of great stiength Magnetising forces 1anging fiom 3000 to 
13,000 C G S units were applied by placing a short bobbin with 
a narrow neck made of nickel between the po'es of a large 
electiomagnet, and ıt was found that these produced a practical 
constant imtensity of magnetisation which ıs to be accepted as 
the satuation value 

, Paris 

Astronomical Society, June 6—M Flammarion, Presi- 
dent, ın the chan —Vaiious drawings and observations were 
sent by MM Petit, Rengel, and G Vallet —M Flammarion ead 
a paper on the solar eclipses of the rgth century, shewing strong 
discrepanc.es between M Oppolzer’s chaits and the results ol 
observation Replying to M Oppert, M Flammarion said he 
should not advise histouians to base then investigations on those 
chats ~M M Cornillon sent drawings of a large sunspot fiom 
May 11 to 23. +M Schmoll said that this spot was just on the 
lumits of visibility to the naked eye fiom May 16 to 18 —M 
Gaudibert sent a drawing of the lunar ciater Flammarion, A 
fine rill traverses this crater, and extends to Reaum afte: being 
interrupted by sme hills —M Schmoll related an observation 
of the lunar crescent on May 12, the monn being 424 hous old 
Its breadth was fion 30” to 35” —M Tuouvelot presented to 
the Sogety a senes of celestial photographs offered by Prof 
Packering, of Harvard College The photograph of the Pleiades 
1s specially .nteresting, and shows the straight trails of nebulous 
matter which form such a stiiking feature in the last negatives 
obtamed by MM Hemy—Than&s weie returned to Piof 
Picheiing, who was unanimously named honorary member of the 


SS 


Society on the proposition of M Trouvelot and Colonel 
Laussedat —Colonel Laussedat explained his¢method of com- 
puting sola. eclipses graphically, which is two or thiee times 
move rapid than the usual numerical calculation 

AMSTERDAM, 

Royal Academy of Sciences, June 30—M _ Beyeninck 
stated the results he has obtained from experiments on hybrid- 
ism cr ctossings with common barley (Hordeum vulgare, H) 
hexastichon, H distichon, H Zeocriton, and H tiifu catum 
made by him since 1884 on a large scale, and illustrated his 
subject with specimens, some dred and others preserved in 
spuits He described the precautions to be taken in such 
ciossinz expermments, and deduced the following conclusions — 
(1) All the above-mentioned sorts of bailey may be crossed 
with facility, mdiscrimmately (2) The hybiids thus obtamed 
are very perfectly self fertile, those produced from Æ vulgare 
(fem ) and Æ distzchon (m ), and those fiom A vu'gare (fem ) 
and Æ Zeociiton (m ) even cleistogamous (3) The hybrids of 
the first generation partake in general of a middle shape between 
the two parents An exception to this rule was made by those 
of H nudum (fem) and A tvifurcatum (m ), a gieat part of 
which proved to belong to the not expected common inter- 
mediate form between A vulgare and H distichon A few 
specimens belonged to the expected cæ xu¢um form (4) The 
seedlings from hybiids obtained by self fertilization are very 
various. The speaker obtamed, besides a few already known 
ones, some quite new varieties; It was remakable that the 
third generation of a cross between Æ vulgare (fem ) and 
H Zeociiton (m.) produced H hexastichon (5) In the present 
summer, a cioss eYected in 1884 between Z distichon (fem ) 
and Æ tzfuscatum (m ) produced a form almost completely 
without awns —M Fuibringer imparted the results of a research 
made by M J F van Bemmelen into the ongin of the fore- 
limbs aid of the lingual muscles m 1eptiles 
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THE ZOOLOGICAL RESULTS OF THE 
“CHALLENGER” EXPEDITION 


Report on the Scientific Results of the Voyage of H MS 
“ Challenger” during the Years 1873-76, under the 
command of Captain Géorge S Nares, RN, ERS, 
and the late Captain Frank T Thomson, RN Pre- 
pared under the superintendence of the late Sir C 
Wyville Thomson, Knt, FRS, and now of John 
Murray, one of the Naturalists of the Expedition 
Zoology—Vols XXIII, XXIV ,and XXV (Published 
by Order of Her Majesty’s Government, 1888 ) 

HE first two memoirs in Vol XXIII ate Reports on the 
Pteropoda by Dr Paul Pelsenee: Dr Pelseneer’s 

Report on the Gymnosomatous division of the Pteropods 

was published in Vol KIX, and we now have his Report 

on the Thecosomata and one on the anatomy of the 
whole group 

In the first of these Reports all the certainly genuine 
species at present described are enumerated, and full 
details are given about all those which have been more 
or less imperfectly described As the diagnoses of the 
families and genera of the Pteropods seem to have been 
copied from originals of a comparatively early date and 
without modification, ıt has been necessary on re-study 
to 1e-wiite these, so as to bring them up to the level of 
scientific accuracy This monographic study of the sub- 
group of the Thecosomata has been based not only on 
the collections made by the Challenger, but on those 
in the British and Brussels Museums, as well as those of 
several private collections Like the Gymnosomata, thase 

Thecosomata are pelagic Mollusks, which descend to 

certain depths to avoid too bright a light, and reascend 

to the surface of the water when the light 1s feeble or 
absent, and when the sea is calm With a less highly 
organized alimentary system than the Gymnosomata, the 

Thecosomata content themselves with humble piey, 

feeding mainly on Radiolaria, Foraminifera, Infusoria, and 

even on some of the lower Algal forms 

The Thecosomata were taken alive at seventy different 
stations, and while they include twenty-eight species, 
representing all the known genera, they have all been 
already described Of those dredged from the deep sea, 
where “ Pteropod ooze” was found, some twenty-four 
species could be distinguished, of which one was new to 
science The total number of Thecosomata now known 
amounts to forty-two 

While the generic titles given to living forms amount 
to thirty-four, these can well be included, according to 
the author, in the following eight — 


Limacina, Cuvier 
Peraclis, Forbes 
Cho, Linn 
Cuvierina, Boas 


Cavolinia, Abildgaard 
Cymbulia, Peron and Lesueur 
Cymbulhopsis, gen nov 
Gleba, Forskal 


In an appendix to the account of the species of the first 
two of these genera, some account ıs given of the forms 
described by A Adams as Agadina stimpsoni, and A 
gould, which are proved to be Gastropod larvæ 

Shells of Thecosomata have not been found 1n a greater 
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depth than 1950 fathoms Mı J Murray attiibutes this 
to`the greate1 proportion of carbon dioxide in the water 
at gieater depths, and to the more rapid solution of the 
delicate shells in sea-water unde great pressure 
The thud pait of Dr Pelseneer’s Report treats of the 
anatomy of the whole of the Pteropods With it this 
Report 1s now the most comprehensive treatise in exist- 
ence on the group Asa result of his studies he regards 
the Pteropods as forming not a primitive group, but, on 
the contrary, a recent and specialized one—a terminal 
group There are in iz but a small number of species, 
these exhibit only a shght variability, and they are pro- 
foundly modified in adaptation to a special mode of 
existence 
Since the days of Cuvier the Pteropoda have been re- 
garded as forming a distinct class among the Mollusca, 
of the same value as the Cephalopoda, Gastropoda, &c , 
but Dr Pelseneer regards it as proved that they are but 
Gastropods, ın which the adaptation to pelagic hfe has so 
modified their external characters as to give them an 
apparent symmetry , that even among the Gastropods they 
do not constitute a distinct sub-class, nor even an onder, 
that they belong to the Euthy neura, and among these to the 
Pectibianchiate Opisthobranchs, differing less from these 
than they differ from the other Opisthobranchs The 
Thecosomata and Gymnosomata are two independent 
gioups, not having a common origin, the former having 
descended from the Bulloidea, and the latter fiom the 
Aply sioidea 
These Reports aie illustrated with seven plates 
The third Report in this volume is by Piof G J All- 
man, forming the second part of his memon on the 
Hydroida The author has taken advantage of the 
opportunity afforded by the typical characte: of the col- 
lection to make it the basis of a general exposition of 
Hydroid morphology, and this from the present stand- 
point of our knowledge, so that this Repoit 1s not a mere 
mass of descriptive and distributional details, but one 
which will have an adiding interest for the biologist 
The rare occurrence ın the collection of British species 
1s striking and would seem to indicate a peculiai definite- 
ness 1n the geographical distribution of the Hydioids 
The few Gymnoblastic Hydroids in the collection belong 
to three genera—Stylactis, Eudendiium, and Monocau- 
los , the species (M zazPerator), by which the last genus 
1s represented, being perhaps the most remarkable Hy- , 
droid obtained durirg the Expedition Thestem, though 
only half an inch in thickness, was 7 feet in height, the 
hydranth eatending, from tip to tip of the tentacles, to a 
width of 9 inches, so that, as regards size, all other 
Hydroids sink into insignificance when compared to it, 
while the depth of about 4 statute miles from which ıt 
was brought up aads to the special interest of this 
marvellous animal 
The famihes of the Calyptoblastea were numerously 
1epresented ın the collection, and among those of which 
few examples had hitherto been known are those to 
which belong the genera Cryptolaria and Grammaria, as 
well as a new and interesting genus, Perisiphonia_ Idia 
hitherto only known by the poor description and figure of 
Lamouroux, proved, on the examination of good speci- 
mens of the only speciegel prisius, Lamx, to be con- 
structed on a type quite unique among the Hydroida 
i Q 
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Among other families laigely represented was that of the 
Halecnde, with not only many new species, but with a 
new genus, marked by the phenomenon that the colony 
1s provided with bodies which admit of close comparison 
with the sarcostyles and sarcothecze of the Plumularinæ 

The curious genus Synthecium, in which the gonangia 
spring from within the cavity of the hydrotheca, 1s repre- 
sented by two new species, both from the Australan seas 
There also occu fine examples of the remarkable genus 
Thecocladium, in which every branch of the colony 
spungs, like the gonangium in Synthecium, from w.th.n 
the cavity of the hydrotheca 

As regaids the classification of the Hydroida, the 
author acknowledges that the time for a complete system 
has not yet come, such a one should imzluce not only all 
Hydroid trophosomes with their associated gonosomes , 
but all the existing Hydromedus shouid have been tiaced 
to their respective trophosomes, there are however mary 
of these Hydromedusz not so traced, though we may be 
ceitain that then trophosomes exist Of those Hydio- 
medus into whose life history a polypoid term has neve1 
apparently been intercalated, a separate and well defined 
group must be formed Thus the sub-oiders may be neatly 
defined as —(1) Gymnoblastea No hydrothecz oi gon- 
angia Nutiitivezooids when more than one forming per- 
manent colonies Planoblasts ın the form of Anthomedusze 
(2) Calyptoblastea “ydranths protected by hydrothece 
Sexual buds protected by gonangia Nutritive zooids 
forming permanent colonies Planoblasts .n the form of 


Leptomeduse (3) Lleutheroblastea No hydrothece 
or gonangia Nutritive zooids not forming permanent 
colonies No differentiated gonophores (4) Hydro- 


corala A calcareous corallum (ccenosteum) peimeated 
by a system of ramified and inosculating coenosarca 
tubes from which the hydranths aie developed (5 
Monopsea Free Hydiomedusze which are developec 
duectly fiom the egg without the interventior. of a polypoic 
trophosome Auditory clubs with endodermal otolites on 
the umbrella margin, and (6) Rhabdophora (Graptolites) 
Hydranths replaced by  sarcostyles Hydrocaulus 
traversed by a chitinous longitudinal rod 

Thirty-nine plates accompany this pornon of Prof 
Allman’s memoir, the enlarged figures on these are all 
fiom the pencil of the author, while the figures repiesent- 
ing the forms of their natural size have been for the most 
pait drawn from the specimens by Miss M M Daniel, 
and transfeired to the stone by Mr Hollick 

The Report taken in connection with the previously 
published one on the legion of the Plumulaine con- 
stitutes a most compiehensive and valuable history of 
the Hydioids for which all biological students will feel 
their indebtedness to the author 

The fourth Report 1s on the Entozoa, by Dı O von 
Linstow of Gottingen The number of Entozoa collected 
was but small, and chiefly from the alimentary tract of 
birds , four new species of Ascauis, three of Filania, and 
one of Piothelmins, among the Nematodes four species of 
Teena, and two of Tetrabothrium among the Cestoids, 
aie dgsciibed and figured in the two plates accompanying 
the Report 

The fifth Report, also a short one, is by Edgar A Smith, 
on the Heteropoda Althofgh no new species are 
desciibed, several are indicated of which the material 
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was not sufficient to enable the form to be described with 
certainty ý 

A most useful and wondeifully complete synonymic 
list of all known forms of the group is given, and this 
Report will be found of the greatest value to allinterested. 
in the Heteropods 

Vol XXIV contains the Report, by C Spence Bate, 
F RS, on the Crustacea Mactura, or rather: on the larger 
portion of those found during the Expedition This 
Report forms a volume of over 1030 pages, which 1s bound 
up separately fiom the 157 lithographic plates, and in the 
pieparation of this great and laboious work and its 
illustrations Mr Spence Bate has occupied all his leisure 
during the last ten years 

Of the enormous mass of detail in this volume ıt would 
be impossible to give withm our limits any intelligible 
account , not only are the generic and specific diagnoses 
given with minute accuracy, but we are, in addition, 
favoued with a deeply interesting account of all that is 
known as to the developmental stages of the species , for 
this latter parpose the notes and drawings from life of the 
late Dr Willemoes Suhm have been largely and most pro- 
perly used The extreme imperfection of the records of 
the life-history of even some of our well-known forms 1s 
strongly insisted upon, and we would call attention to the 
subject in the hope that we may direct the energies of 
some of our younger: biologists to this fertile field of 
research 

The great ard recognized experience of the author in 
all that concerns this section of the Crustacea makes his 
opinions, founded on so laige a knowledge, as to the 
classification thereof, of importance Accepting the 
divisions of this sub-orde: of the Decapods, called by 
Huxley Trichobranchiata and Phyllobranchiata, though 
wi a shghtly different arrangement of some of the 
families, the author follows Danain placing the Penazidea 
im a separate division, with the name Dendiobrancluata, 
“ while the Squillidee, Mysidee &c —that ıs, the Schizopoda 
ouginally, and Jate: the Stomapoda of Latreille, Milne 
Edwards, and De Haan—are airanged under the head of 
Anomooranchiata, which term was first used by Dana 
and afterwards by Heller; it has therefore priouity of 
date, and ıs less lable to misconception than the term 
Abranchiata” cf Huxley (p 6) Afterwards we find, on a 
review of the forms included under the Dendrobranchiata, 
that the Schizopoda may be 1egarded as an aberant 
group of thistnbe Prof Sars, who, ıt will be remem- 
bered, descitbed the Schizopoda of the Challenger 
Expedition (* Zool Reports,” Part 37) thought “it more 
appropriate for the present to assign to this group the 
1ank of a distinct tııbe or sub-order, there being several 
well-marked characters distinguishing these Crustacea 
rather sharply from all other known Decapods” Mr 
Spence Bate, however, thinks “ that with the eaception of 
the variable condition of the pereiopoda, the several genera 
do not possess a single characte: that 1s not held in com- 
mon with some genus of the Macrura,” and concludes 
from excellent reasons given ın detail “that the natural 
position of these animals ıs that of an aberrant tribe 
of the Dendrobranchiata, more nearly allied to the 
degraded forms of the Penzidea than to those of any other 


group” (p 472) 


Each of the three divisions of the Maciura are divided: 
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into two sectiows—the Aberrantia and the Normala In 
the former section of the Trichobranchiata the family 
Galathæıdæ occurs, which will form the subject of a 
Report yet to appear by Prof J R Henderson 

The group Aberrantia of the division Phyllobranchiata 
consists of several tribes and famuhes that in their adult 
condition approach more nearly to the characters common 
to other divisions, but which nevertheless during the pro- 
gress of development pas$ through a stage common to 
the normal Phyllobranchiate Macrura This aberrant 
group has long been known to biologists unde1 the name 
of Anomura, and by some has been regarded as a distinct 
order of Crustacea Here it 1s however regarded as a 
gioup of the Phyllobianchiate division of the Maciura, 
“for undoubtedly in their earher stages they pass through 
a morphological change that 1s essentially Macrurous, in 
which the scaphocerite and rhipiduia are both present 
as well-devoloped appendages, the latter of which they 
never entirely lose” * 

This group will be reported on by Prof John R 
Henderson, although two new genera and several new 
species aie described and figured in the present Report 

It only remains to mention that with the exception of 
two out of the 157 plates all have been lithographed from 
the*original drawings of Mr Spence Bate By this fact 
the value of this Report ıs intensified, as the author has 
been able to describe and figure what he has seen with a 
clearness and distinctness which far surpasses ın effect 
the most biilliant work of the cleverest of artists In an 
appendix Dr Hoek gives a descuption, with figures, of 
Sylon challengerz, a new parasite Cirriped 

Vol XXV also contains but a single Report, that on 
the Tetractinellida, by Prof W J Sollas Perhaps no 
department of zoology has made during the last twenty 
years such rapid progress as the Sponges, and it 1s aston- 
ashing to think of the large number of forms that have 
‘been very fully examined during this period Certainly no 
group has benefited more largely by the researches made 
during the expedition of the Challenger, and ıt was the 
greatest good fortune that the collections made were 
submitted to such excellent workers as Polejaeff, F E 
Schulze, Ridley, Dendy, and Sollas The joint Reports 
of these authors, and the splendid series of illustiations 
avhich accompany them, form a complete history of this 
‘group up to the existing state of our knowledge, a history 
which shows the worker what 1s not known as well as 
what 1s, 

The last of these Reports treats of the Tetractinellida, 
and im an appendix of a small gioup of Monaaonida, about 
the exact location of which there was for long some doubt 
In its monographic completeness 1t surpasses all the other 
Reports on the Sponges, while m the fullness of its 
morphological details ıt may well serve as an introduction 
to a knowledge of all the orders 

The Tetractinellid Sponges of the Challenger having 
been well preserved, ıt was possible to make 4 thorough 
investigation of their minute anatomy, a work involving 
an enormous amount of labour in the cutting of thousands 
of thin secfions, and the separate examination of most of 
them The number of species and varieties obtained by 
the Challenger was 87, of which 73 are new to science 
These are arranged in 38 genera, of which 18 are new 
n addition there are 221 species mentioned, making the 


total numbe1 of cescirbed species 294, and of accepted 
genera 81 

D:viding the Sponges into the two classes of the Mega- 
mastictora (with the single sub-class Calcarea) and 
Micromastictora, the latter ıs divided into the three sub- 
classes of Myxospongize (Halisarca, &c ), Hexactinellida, 
and Demospongie. Thetsubdivision of this last may be 
made primarily mto two tribes (1) the Tetractinellida, 
(2) the Monaaonida The former may Le characterized 
as Demospongiz ın which some or all of the scleres are 
tetraxons, trizenes, or desmas The name Tetractinellida 
was first proposed by Marshall (1876) ın practically the 
same sense as it ıs used now by Sollas 

Into the details of the sub-orders and families of this 
tribe our space forbids us to enter Their descriptions, 
with those of the genera, will be found ın orderly 
sequence in the introductory chapter, while the descrip- 
tions of the species occupy 410 pages of the Report 

In an appendix we have an account of the Sponges 
belonging to the Spintharophorous sub-order of the 
Monaxonida, which, under the impression that they were 
moie nearly related to the Tetractineluda, had been 
omitted from Ridley and Dendy’s Report of the Sponges 
of this tribe 

The figures of the Sponges on the forty-four chromo- 
lithographic plates accompanying the Report were drawn 
by the well-known aitist, T H Thomas, RCA The 
Sponge portraits are really beautiful studies from the 
originals The figures representing structure were first 
traced by the author with the camera lucida, and were 
then drawn by Mr Thomas direct from the preparation 
under the microscope 





MATTHEW FONTAINE MAURY 


A Life of M.F Maury, USN and CSN Compiled 
by his Daughter, Diana Fontaine Maury Coibin. 
(London Sampson Low, 1888) 

MEMOIR of the illustrious founder of the science 
of the physical geography and meteorology of the 
sea, written by the tender and loving hand of his daughter, 
cannot fail to be of interest, not merely to that section 
of thinkers and workers who are engaged m the branch 
of science which Maury especially cultivated and adorned, 
but to the larger woild who appreciate, and are bene- 
fited by, the perusal of the biography of a man of power- 
ful and vitalizing imagination, disinterested labour for 
the public good, self-denying patriotism, and indomitable 
perseverance, 
Family memoirs are too often apt to degenerate into 
a mere panegyric of public and pinate virtues, coupled 
with a disinterment of private matters which an un- 
biassed stranger would have too much tact and modesty 
to expose, and which often destroy all the effects of the 
accompanying eulogy Mais Diana Corbin bas, fortunately, 
succeeded in avoiding these pitfalls, and by a judicious 
blending of nstory, correspondence, and eatracts from 
lectures, has enabled the reader to form his own judgment 

of the merits and services of her renowned father. e 
Descended from the French Huguenots on one side,* 

and the English Protestantg on the other, Maury seems 

to have united in his own “person the lively imagination 
we unconsciously associate with the former, together with 
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the somewhat austere and unflinching determination of | Jand meteorology 


the latter, and it was by the rare union of these two 
qualities that he was enabled to vivify the dry statistics 
which, until his arrival, lay buried m the log-books on 
the shelves of the Hydrographic Bureau at Washington, 
like the ooze at the bottom of the Atlantic 

An accidental fall from a tree, early in hfe, took him 
from the farm to school, and a subsequent fall fiom a 
stage-coach, which permanently crippled him, appears to 
have exercised a still greater effect on his career by divert- 
ing him from his active physical service in the American 
Navy, to the mental study of the scientific branches of 
the profession His appointment to the Naval Office 
at Washington, mainly through the publication of his 
anonymous “Scraps from the Lucky-bag,” on naval 
reform, led to its subsequent development into what 
is now the world-known National Obseivatory and 
Hydrographical Department of the United States Here 
it was that he inaugurated his “sailing directions,” 
and elaborated his famous “wind and curent charis,” 
the absolute commercial value of which, in shorten.ng 
voyages, was soon universally recognized, though, as 
usually happens, most tardily by his own countiy, where, 
though a Bull for remunerating then author to the 
extent of £5000 appears to have been brought forward 
(unknown to Mauiy) in January 1855, in the following 
month he was virtually placed in official disgrace, by 
being retired from the Active Naval List and having his 
salary teduced to £300 

This manifest*injustice to a man, whose mind, if not 
body, was actively engaged in the highest branches of 
naval service to his country, was, after persistent vindica- 
tion of his rights, repaued in 1858, when he was pro- 
moted to the rank of Commander, with back pay from 
the time of his retirement 

While tabulating the observations for his charts, Maury 
fascinated the world by the publication of the ‘‘ Physical 
Geography of the Sea and its Meteorology,” a book 
which, although some of its conclusions—such as an 
open sea suriounding the North Pole, and the crossing 
of the winds at the calm belts—have been found to be 
untenable in the light of more recent facts and research, 
still remains substantially trustworthy, and certainly un- 
equalled by any modern treatise embracing the same 
subjects It would be difficult to adequately estimate the 
immense contemporaneous and subsequent value of such 
a work, written in the charming and enthusiastic style 
which characterized all its author’s productions The 
present writer traces with gratitude his first attraction to 
physical geogiaphy and meteorology to this dehghtful 
book, of which most truly it can be said, that it reahzed 
Matthew Arnold’s ideal combination, ‘ sweetness and 
hght” 

By this book, Maury not only taught the world, but 
he pleased it at the same time, and he accomplished 
this rare result, without pandering in any way to mere 
popular taste, or forsaking the platform of truth His 
popularization of a subject until then hardly dreamed of 
as æ science resulted in the greatest achievement of his 
life, viz the assembly, chiefly through his instrumentality, 
of the International Meteorgiogical Congiess at Brussels, 
in 1853, which marked the c&mmencement of the present 
co-operation of nations in the work of both maine and 


Regarding the latter, indeed, Maury 
uttered a prediction, on p 350 of lis “Physical Geo- 
graphy,” to the effect that “the gieatest move that can 
now be made for the advancement of meteorology 1s to 
extend this system of co-operation and reseaich from the 
sea to the land, and to bring the magnetic telegraph 
regularly into the service of meteorology ” 

At the present time, when the old question between 
the “cyclonologists” so-called and the “aspnationists” 
seems hkely to be 1enewed by M Faye and some of 
his disciples, 1t 1s interesting to notice that Maury never 
accepted either the pmely circula1 doctrme of Reid, or 
the pwely radial theory of Espy, but agreed with Thom 
and Redfield in thinking that the wind ın a true cyclone 
blows ın spirals, and he gave excellent 1easons for his 
belief 

Maury’s study of marine meteorology and physical 
geography rot merely aided commerce by shortening 
passages, but enabled him to givesmaterial assistance to 
the laying of the first Atlantic cable to Europe, and, in 
fact, 1t was to his prediction of the “ telegraphic plateau,” 
and acute suggestion of a cord instead of heavy cable 
for the deep-sea portion, that the ultimate success of this 
enteiprise was mainly due From the sea, Maury turned 
his attention to the Great Lakes and the land, and his 
ardent espousal of the cause of agricultural meteorology, 
and the lecturing tours he made on behalf of this subject 
in all parts of the States, not only led to the establishment 
of the present magnificent Weather Bureau of the United 
States, but incidentally to his own decease thiough the 
fatigue and exposure thus encountered 

Maury’s early religious training and temperament ap- 
pear to have exercised a large influence on his public and 
private life His physical geography 1s illustrated by 
frequent extracts from the Book of Job, and 1s instinct 
with the same spirit which prompted and pervaded the 
memorable Bridgwater Tieatises The following extract 
from his address to the University of the South will 
imdicate this phase of his mind — 


“ Astronomy is grand and sublime, but astionomy 
overpowers with its infinities and overwhelms with its 
immensities Physical geography charms with its won- 
ders, and delights with the bemignity of its economy 
Astronomy ignores the existence of man, physical geo- 
graphy confesses that existence, and 1s based on the 
Biblical dectrine that the earth was made for man 
Upon no other theory can it be studied—upon no other 
theory can its phenomena be reconciled ” 


The Civu War unfortunately destroyed the continuity 
of Mamy’s work at Washington, and altered the whole 
course of his subsequent life Impelled by a spint of 
pure patriotism towards the State of Virginia which had 
reared him, he threw up his post in the North, and 
devoted himself to the Southern cause No one who 
reads the life before us, and his “vindication of the South 
and of Wirgima” m the appendix, can doubt the pure 
unselfishness of his motives He had eveiything to lose, 
and nothing to gain, from a material point of view, by 
his action, and well he knew ıt Essentially a man of 
peace, and deeply attached to his work at Washington, 
we carnot but admire his voluntary 1esignation of all to 
a sense of duty. 

His scientific abilities being duected mto a new chan- 
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nel, led to the development of the electrical torpedo, by 
which he materially aided the South, and which he after- 
wards introduced into Europe, whither he was sent during 
the war, to purchase torpedo materials 

His subs2quent connection with Mexico, and his 
scheme for emigrating Southerners thither, though de- 
signed with a view to ameliorate the condition of his 
countrymen, and to open up a grand country, was never 
approved of by his fends, «vas politically a mistake, and 
terminated abruptly with the abandonment of the country 
by the French, and the assassination of the Emperor 
Maximilan After this he returned to England, and, 
ultimately, to a Professorship in Vuginia 

All through his chequered life he maintained an un- 
faltering devotion to meteorology, and his latest efforts 
were directed to developing a compiehensive system of 
crop and weather ieports throughout the States 

The perusal of this interesting book leaves us with a 
deep impression of tlhe comprehensive giandeur and 
philanthropy of Maury’s mnd A rare spirit of devotion 
to science, not merely for the pleasure it always affords 
its devotees, but for the good it could achieve in the 
service of man, pervaded his whole life, and the addı- 
tional 1ecord here presented of work done and schemes 
imti&ted, will add fresh laurels to the imperishable fame 
of its subject E DOUGLAS ARCHIBALD 





OUR BOOK SHELF. 


Von Maxwell T Masters, MD, 
FLS Ins Deutsche ubertragen von Udo Dammer 
(Leipzig H Haessel, 1886 ) 


IT will be satisfactory to English botanists to find that a 
tianslation of Dr Masters’s classical work on vegetable 
teratology has been called for in Germany The present 
German edition 1s not, howevei, simply a translation, as ıt 
has 1ecerved many additions from the hand of the author 
The work is thus of interest to English as well as to 
German i1eaders, for ıt constitutes the most complete 
account in any language of abnormal structures in plants 
The great value of such a record of teratological facts will 
be admitted by all botanists, however much they may 
differ as to the morphological significance of these 
phenomena 

In the German edition, the number of figures in the text 
has increased from 218 to 243 As a few of the original 
woodcuts have been omitted, the number of new figures 1s 
somewhat greater than appears from the total increase 
Besides the additional woodcuts, a lithographed plate 
has been added, drawn by the tnanslator from original 
figures of Goschke and Magnus 

Some of the more impoitant additions to the original 
work may here be noticed Atp 35 anew section 1s intro- 
duced, on fasciation of the root, illustrated by a woodcut 
(Fig 8) of the singularly fasctated aerial roots of 4erzdes 
crispum Caspary’s view that only a single growing point 
takes pait in the fermation of each fasciated root 1s 
cited 

Fig 66 (p 155) shows a proliferous male_flower of a 
Begonia, in’ which the stamens are entirely dbsent, and 
replaced by flower-buds The curious case of the develop- 
ment of flower-buds on the root in Pyrus 1s illustrated by 
Fig 91, described at p 188 A remarkable abnoimality 
in a Fuchsia is shown in Fig 98 (p 208) Here two 
stamens (one simple and the othe: branched) have arisen 
in the axils of a pan of foliage-leaves, which aie adherent 
to the inferior ovary On p 213 some figures have been 
added to further illustiate the formation of adventitious 
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siliquee in Cruciferze in the interior of the normal frut In 
Figs 131, 132, and 133 (p 257) three interesting cases of 
regular peloria in orchids are shown 

A striking instance of pistillody of the stamens in a 
Begonia ıs figured on p 353 (Fig 178) In this flower the 
stamens were replaced by open carpels each bearing a 
large number of maiginal ovules A conspicuous abnor- 
mality ın an Anthurium is shown in Fig 204 (p 411), 
under the head of “Polyphylly” Here a great number 
of large foliaceous bracts are developed on the spadix, 
completely altering the character of the inflorescence 

Two instances of polyandiy in an Odontoglossum are 
represented in Figs 213 and 214 (p 439) In the former 
of these cases all the six stamens of the typical Mono- 
cotyledonous flower are present 

It should be mentioned that the additional woodcuts 
are generally reproductions of figures originally published 
by the author in the Gardeners Chronicle In the 
plate added by the translator the most interesting figures 
are perhaps those illustrating a remarkable series of 
abnormal forms of the foxglove, the numbei of parts in 
a whorl varying from one to fourteen, and the flower in 
many cases being actinomorphic instead of zygomorphic 
These figures, like most of those on the plate, are taken 
from papers by Magnus 

It 1s much to be wished that the numerous observa- 
tions on teratology accumulated by Dr Masters and others 
since 1869 could be embodied ın a new and complete 
English edition Until this wish 1s Jealized, the present 
German edition ts likely to remain the most extensive 
treatise on the supject DHS 


Parish Patches By A Nicol Simpson  (Atbroath 
Thomas Buncle, 1888 ) 


THIS volume consists of a series of short essays, each of 
which gives expression to the author’s delight in some 
particular aspect of Nature He piesents no new ideas 
or observations, but he has so warm a love for what he 
calls the pastoral side of life, that most of his readers will 
find something to interest them ın his glowing desctip- 
tions of scenes which appeal strongly to his sympathies 
The work is well printed on good paper with wide 
margins, and it 1s carefully illustrated by engravings 
from drawings by Mr John S Fraser 





LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions 
expressed by his correspondents either can he under- 
take to yetuin, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of NATURE No notice 1s taken of anonymous communi- 
cations | 


Functionless Organs 


I HAVF 1ead with extreme interest the abstract, given in your 
number of July 26 (p 310), of a paper by Piof Ewart, on the 
“ Stiucture and Development of the Electric Organ of Rara 
sediata”’ It bears upon a question of fundamental importance 
m biological science Organic natme 1s full of organs, o of 
structures, which are either wholly or partly functionless Some- 
times they aie called ‘‘aborted” , sometimes ‘‘degenerated” , 
sometimes ‘‘ rudimentary” , sometimes ‘‘repiesentative ” But 
under whatever name, the Darwiman philosophy almost ın- 
vanably explams them as structures, or parts of structures, which 
must have once been useful, and have become functionless by 
atrophy or disuse 

This 1s a natural and necessary consequence of the doctrine 
which ascribes all organic structures to utility as a physical 
cause Utility as a mental purpose is kept out of sight tilitye 
m this last sense explains rudimentary structures by the uses or 
purposes which they are to sgive m the future, o1 which, at 
least, they aie capable of servéng in the fatue In this aspect 
rudimentary structures become ‘“‘piophetic germs” But we 
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now know that Darwin denounced this inte: pretation of tnem, 
and saw that if the doctrine of prophetic germ» could be 
established, his own theory would be reduced to rbbish 

Accordingly the more advanced Dai wimans always consider 
functionless organs o1 structures as relics of a past in which 
they were useful, They are never inteipreted as utilities which 
are yet to be 

I have always thought that if the doctrine of development be 
true, functionless organs must be, as ofter as not, tne germs of 
potential use, and not necessarily at all the 1emains of past 
actual use 

What we want in this great question .s prysiological facts to 
indicate the one inteipretation or the other Hitherto I ave 
never met with a case in which any expert interprets function- 
less organs as structures on the way to we Perhaps no organ in 
any creature 1s more wonderful than the electric organs of certain 
fish Any light cast upon their origin 1s a light cast on all organic 
appaiatus Here we have a case in which a distinguished 
physiologist detects, o1 thinks he can detect, an organ in process 
of being built up for the discharge of a very definite and peculiar 
function—a function for which it is not yet fit, or is but very 
imperfectly fitted 

This fact does not tell against development or evolution But 
it does tell, and tells fatally, agaimst the element of fortuity, 
which 1s inseparable from the 1dea of ‘‘natuial selection,” and 
to which Darwin attached so much importance, at one period of 
his life, and to which many of his disciples attach equal import- 
ance still The fortuitous element 1s, 1n fact, the mam ground 
on which they value ıt But everywhere, in 1easoning and in 
obsei vation, ıt ıs breaking down ARGYLL 





“ Syrrhaptes paradoxus ” 


CONCERNING Piof Newton’s remark ın NATURE, July 26, 
p 295, on the occurence of Syr: aptes paradoxus ın Fiance, I 
beg to communicate that I picked the following dates out of 
several journals — 

May 28 On tle sand-downs of Noirmoutier, Dieu, and 
Olonne, ın the Vendée (several hundreds , three were killed) 

May 31 Calais (ten specimens , one was killed) 

Commencement of June Nantes, Bretagne (one killed) 

Middle of June North of the countiy 

I am sure that we shall get much more news from France 

Diesden, August 2 A B MEYER 





Milky Fire 


In Mi Rust’s note m NATURE, vol xxxvi p. 583, there 
1s mention of a superstition that milk aone can eatinguish 
a fire hindled ty lightnmg—a belef that exısted ın Cambriage- 
shire, and which 1s entertamed by the Sudar Arabs 

The Sinhalese (natives of Ceylon) have a similar belief in the 
efficacy of milk When an epidemic such as small-pox preaks 
out in a village, two games of a ieligious character, An Edlma 
(horn pulling) and Po? gefima (stuking cocoa-nuts together), are 
played ın public for a couple of days ‘Then the Kapurala (lay 
priest), and those who have taken part in the games, go m pro- 
cession with music, &c , to every house in tre village, where 
arrangements have been made for the Kapwala’s reception The 
house and grounds are cleaned , the inmates wear newly washed 
clothes , and portions of the ceiling and floor are covered with 
white cloths lamp 1s lt at the threshold of the bulding Tae 
Kapuiala caries an earthen pot containing either cocoa-nat 
milk o1 wate: medicated with safficn leaves, and ove: which 
chaims have been pronounced On his arrival at the door he 
chants a song about a fre in Madmapura (Madura, South India) 
which was quenched by the goddess Pattin1 with mifk He then 
pours the flud fiom the earthern vessel upon the lighted lamp 
and extinguishes ıt 

‘The Sinhalese use the expression “ May mil’. be poured on 
him [or her],” when desiring to avert from some one an 1mpend.- 
ing calamity, or to counteract a curse or prophecy of evil 
pronounced against him 

The idea of employing milk to quench the fire of an epidemic 
(typified by the flame of a lamp), aud the idea of the deity pouz- 
ing fill on an individual in order to protect lum fiom malignart 
influences, appeai to be somewhat analogous to the belief that 
milk alone will extinguish a conflagiation kindled by the fire 
from heaven eF M WICKRAMASINGHA 

Colombo Museum, Ceylon, June 30 
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The Red Spot on Jupitey, 


AN observation with my Io-inch reflector, power 252, on 
August 5, 2888, showed the ied spot passing the planet’s 
central mendian at about 7h 48m Comparing this with the 
first obseivation I obtained of this object during the present 
opposition, viz on December 28, 1887, at 20h 23m, I find 
that the rotation-peiod of the spot dung the 220d 14h. 
25m elapsed during the penod ieferred to was gh 55m 
40 348 (533 10tations), which 1s slightly less tnan what I derived 
from the preceding opposition, 1886-87, when the figures were 
gh 55m 40 5s (609 10tations) 

If the entire interval 1s taken between obseiyations secured 
here on November 23, 1886, and August 5, 1888 (embracing 
620} days), I find that the mean rotation-period has been 
gb 55m 39 7s (1500 10tations} This clearly proves that the 
velocity of the spot 1s incieasing, for at the opposition of 
1885-86 the period was 9h 55m 41 Is (659 10ota‘ions), and it 
had been incieasing since 1879, when ıt was only gh 55m 34s 
The inference now seems tenable that its accelerated motion 
may so ieduce the rotation-period in a few years that it will 
ieturn to the rate ıt had in 1879 =Theieis also great prob- 
ability that the spot 1s affected by cyclic variations, the period of 
which may be determined by further observations 

Itis desnable to obtain views of tH& central passages of the 
1ed spot as late a» possible ın every opposition <A good tele- 
scope directec. to the planet at the following tumes will show the 
spot very nea` its mid-tiansit — 


hm , h m 

Aug 12 8 36 Sept 8 6 2 
17 7 45 15 6 51 

24 8 34 20 6 0 

29 7 43 27 6 49 

Sept 3 653 Oct 2 5 58 


The low posit.on of Jupiter during the present year has some- 

what hindered the successful observation of his move delicate 

features, and cuung the next opposition of 1889 the planet will 

bein 23° S declination, so that the study of his surface ought 

to be undertaken ın southern latitudes, wheie the conditions are 

more favourable W F DENNING, 
Bristol, August 6 


a Circles of Light 


THE appearance desciibed below was visible ın Penrith and 
the surrounding district on Thursday, the 2nd inst , from 5 p m 
nearly till sunset Round the sun as centre, at a distance of 
about 28°, about three-quarters of a circle of light were visible, the 
lowest quarter being absent About a quarter of a circle of 
equal size touched this circle at its highest point In the region 
of contact of the circles a space about 4° long and 4° broad 
seemed common to the two cneles, as if they there overlapped, 
and this pait was very bright, and bordered with 1ed on the side 
towards the sun The remaining parts of the circles were faint, 
and only to be seen when the disk of the sun was hidden by some 
obstacle , they were about 4° wide 

EDMUND CATCHPOOL 

Westleigh, Weston-super-Mare, August 6 





Michell’s Problem 


THE issue of NaTURE cf July 19 (p 272) contains a com- 
munication from Mr Sydney Lupton on ‘ Michell’s Problem ” 
T iegret the author has not seen my pape: on the same subject 
published in the Philosophical Magazine, November 1887, ‘‘On 
Random Scattering of Points on a Surface” The objections 
put forward by the late Prof Forbes to the argument of Michell 
conceining the physical connection of double stars are there 
analyzed, and it 15 shown that the expe1iments by which Prof 
Forbes assumed to invalidate it are on the contrary a very 
decisive experimental proof for and illustiation of this argument. 
Mr Lupton says, ‘‘ The piobanuility of exactly umiform distribu- 
tion 1s 227 = Michell, howeve:, seems to assume this probability 
to be 1, or certanty ” I fully agree with the forme: part of the 
statement But never did Michell assume the obviously erro- 
neous view on the distribution of stars asciibed to him by Mr 
Lupton ın the letter It 1s true that ıt 1s a common erior—not 
only of the dyew perpy7ol—to confound random scatteling with 
uniform distribution, but Micheil has not fallen into this error 

London, Augnst 3 JOSEPH KLEIBER, 
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k Cloud Electric Potential 


UNDER the above heading, in NArure of July 19 (p 269), 
which has just come mto my hands, Mi E Douglas Archibald 
citticizes a statement of mime in Pat III of ‘* Deschanel,” 1e- 
specting electiifed drops of wate: ın a cloud The following 1s 
the statement — 

‘t The coalescence of small drops to form laige ones, though 
it increases the electiical density on the surfaces of the diops, 
does not increase the total quantity, and the efore cannot dir.ctly 
wnfluence the observed potential” 

At the word *‘ therefore "eI give a reference to a previous 
section, in which it 1s shown that the potential at a pomt ıs the 
sum of all the quotients g/7, g denoting an element of the 
electricity to which the potential is due, and the distance of 
this element from the pomt ım question Since the coalescence 
of diops is without effect on the value of each g and its corie- 
sponding 7, it cannot affect any one of the quotients ¢/7, whose 
sum constitutes the potential 

Mr Axchibald’s criticism is — 

*« Surely this entirely omits the fact that the capacity of a sphere 
ts equal to its radius, and thus, in the case of eight equal spheres 
coalescing mto one, not meiely would the density be doubled, 
but the potential of the same quantity would be increased four 
fumes” e 

This criticism rests on two false assumptions — 

First, that the potential of a drop depends on its own charge only, 
and can therefore be computed by dividing its charge by its radius 

Secondly, that the potential of the diops (which on this sup- 
position would be veiy different fiom the potential at a point 
midway between two drops) can be identified with ‘‘ the observed 
potential ” J D EVERETT 

Cushendall, Co Antrım, August 3 





THE ABSORPTION SPECTRA OF CRYSTALS 


AM who aie interested ın the difficult work now going 
forward n so many chemical laboratories, in connec- 

tion with the nature and constitution of those most 
complex mixtures known as “rare earths,” and who 
recognize the extremely impoitant influence which the 
solution of this subject must exert upon the very basis of 
our modern chemistry, will gladly welcome a new and 
exquisite means of investigation which M Becquerel has 
recently brought to hght 

As the reward of a most exhaustive study of the 
changes which are biought about in a beam of hght by 
ats passage through a crystal, M Becqueiel has discovered 
the key by means of which he 1s enabled to interpret the 
subtle indications which the issuing 1ays afford as to the 
natue of the molecules among which they have been 
thieading their way It appears at first sight more than 
wonderful that these delicate indications can have led to 
precisely the same weighty conclusions as those arived 
at from the renowned physico-chemical researches of 
Auer von Welsbach, Lecoq de Boisbaud:an, Demargay, 
Soret, Clookes, and Kiuss and Nilson Yet such indeed 
is the case, and it even appeais likely that the new method 
may be carted still further: mto the region beyond that 
which has up to the present been reached by these 
expelimenteis 

In order to explain the nature of this discovery, it will 
be necessary to desciibe the experimental steps which 
have led M Becquerel towards ıt In the year 1866 
Bunsen found what now appears to be the germ of a great 
principle—that when a crystal of the sulphate of the 
substance didvimum, now known to be a most complex 
muxture, was traversed by a beam of plane-pojarized light 
vibrating at an angle of 20° to the horizontal diagonal of 
the crystal, the absorption spectrum was shghtly different 
from that which was obtained when the ray was polarized in 
a plane atuightangles This observation did not attract 
much attention at the time, ıt being considered merely as 
a curious manifestation of the phenomenon of pleochroism 

Sorby, however, in 1869 again reopened the question, 
having found that ın zircons the ordinary and extra- 


m e — 


ordinary rays presented different bands of absorption 
Since that tıme Becqueiel himself has shown that the 
same applies to all buefractive ciystals which give 
absorption spectia 

With so much premised, we are now ina position to 
consider the main results of this more recent investigation 
They may be very briefly summarized as follows — 

(1) The bands in the absorption spectra of all crystals 
have fixed positions the intensity alone varies with the 
direction of propagation of the light 

(2) In most crystals, the principal directions of absorp- 
tion coincide with the directions of optical elasticity 

(3) In certain crystals the directions appear to be very 
different for different bands, but they always 1emaim 
subject to the conditions imposed by the crystalline 
symmetiy , thus in monoclinic ciystals one of the principal 
axes of absorption always coincides with the avis of 
symmetiy, and the other two rectangulai axes are situated 
in the plane of symmetry 

Hence it appeats to be a fact that the absorption of 
luminous 1adiations of fixed wave-length admits of thiee 
duectionsofsymmetiy These directions appeai generally 
to comceide with the principal duections of optical 
elasticity, with the exception of ceitain rematkalble 
anomalies ın particular crystals Here, however, is the 
whole gist of the matte. Why these anomalies’? Just 
as from a consideration of the deviations from Boyle’s 
law physicists have learned how to measure the size of 
those wonderfull minute entities familiar to us as mole- 
cules, so has M Becquerel extracted a most important 
principle out of the anomalies to the law of absorption 
ın crystals 

It appears probable that absorption may be due toa 
physical phenomenon dependent upon the intermolecular 
movements The intimate relation between phosphor- 
escence and absorption, notably in the compounds of 
uraniam and certain of the rare earths, appears to show 
that in solids and itquıds the radiations absorbed are 
those which vibrate ın unison with the molecular move- 
ments This conception ıs in fact nothing move than an 
extension to solids and liquids of the well-verified law ot 
the abso: ption by incandescent vapours 

As the molecular elasticity vanes in different dnections 
in crystals not 1sotropic—that 1s, not belonging to the cubic 
system—so will the absorption varv, and if, in two 
Isomoiphous substances, the directions of molecular 
elasticity do not exactly correspond, the directions of 
different absorption in the two substances will vary in 
like manner ow it is quite true that many crystals of 
isomorphous substances—that is to say, substances of 
analogous chemical constitution crystallizing ın similar 
forms—have their optic axes unequally inclined 

If we crystallize two such substances together, in 
gradually increasing piopoitions of one of them, we find 
that the angle between the optic axes in the mixed crystals 
diminishes progress.vely until 1t reaches zero, after which 
the two axes again civerge in a plane perpendiculai to 
their original plane Thus can we cause the influence of 
each ın turn to preponderate 

Each chemical substance therefore exerts its own in- 
fluence, and the molecules retan the optical properties 
which they manifest when the substance crystallizes alone 
Hence the propagation of luminous waves 15 the resultant 
of the actions which each of the molecules composing 
the crystal exerts upon the luminous vibiations If the 
directions of absorption do not coincide with the axes of 
optical elasticity, 1t indicates the presence of molecules of 
different substances ın the crystal F1om these considera- 
tions 1t will be evident that the anomalies are probably 
due to the coexistence in the same crystal of different 
matteis, geometrically isomorphous, but optically unlike, 
and which from the absorption point of view behave as 1f 
each were alone The us of the spectroscope will there- 
fore enable us to recognize the individuality of differently 
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absorbing molecules in the molecular groupings, which 
other optical methods cannot indicate , for the absorption 
due to one molecule 1s independent of that of a neigh- 
bouring molecule, while the phenomena of refraction only 
show resultant effects 

Further, as experiment shows that in most crystalline 
substances the principal directions of absorption coincide 
with the principal directions of optical elasticity, and as it 
1s probably right to assume that each molecule is subject 
to the same laws as the whole of the crystal, there 1s no 
reason to suppose that the directions of symmetry should 
be different in the molecule and in the crystal, provided 
the latter presents no optical anomaly One can there- 
fore assume that the principal duections of absorption in 
the molecules themselves coincide with their axes of 
optical elasticity, and that ın mixed cry stals the anomaious 
directions of absorption indicate the direction of the optic 
axes of the different absoibing substances If this 1s 
really the cause of the anomalies ın the direction of cerzain 
bands, each group of anomalous bands ought to belong to 
different substances, of which the existence in the crystal 
is thus revealed 

To prove the truth of this beautiful theory, M Becquerel 
points out the significant fact that among the substarces 
which he finds to be characterized by anomalous bands, 
several have been separated chemically into their 
components 

We have, therefore, in the observation of anomalous 
directions of absorption a new method of spectral analysis, 
a method of determining ın a crystal the presence of iso- 
morphous substances, optically dissimilar We can even 
go further still, and recognize the existence of different 
substances, although they may not manifest anomalous 
directions of absorption For, suppose the same bands 
are noticed to occur in the spectra of several crystals , if 
in one of these crystals two bands become maxima or 
minima. at the same time for the same direction of vibra- 
tion, and if in another crystal one of them disappears for 
the direction which renders the other a maximum, one 
may conclude that the bands are due to two different 
molecules 

This new method of analysis appears to be specially 
suitable for use in unravelling the mystery of the constitu- 
tion of the rare earths If, as seems now almost certain, 
they consist of the oxides of a large number of element- 
ary substances, the difficulty experienced in separating 
them points to the fact that these constituent oxides must 
resemble each other closely It 1s therefore most prob- 
able that their salts will be isomorphous, and the crystals 
of these salts may consequently be expected to g ve 
absorption spectra of great interest ın the light of the 
foregoing theory M Becquerel has therefore subjected 
the crvstalline salts of didymium to the test of experi. 
ment, with the important result that several substances 
have been detected which chemists have recently 1solated 
chemically , and also new substances have been identified 
as constituents, of which chemical methods have not as 
yet revealed the presence 

It will be remembeied that Auer von Welsbach, by 
fractional] crystallization of the double nitrates of didy- 
mium and ammonium, obtained two solutions—one 
possessing a green colour, showing almost exclusively 
the three bands A = 482, 469, and 445, and which he 
termec praseodymium , the other a red solution, giviag 
the othe: bands of the didymium mixture except 
A = 475 5, which received the name neodymium, Tne 
study of the absorption spectrum of ciystals of sulphate 
of didymium now shows that the two groups A = 483 6- 
4822 and A = 471 5-470, which have anomalous diiec- 
tionse to a iematkable extent, aie characteristic of 
*praseodymium, while most of the bands of neodymium 
have directions quite different Again, on examining 
these same groups belonginf to piaseodymium in the 
crystals of double nitrate of didymium and potassium, 


it 1s noticed that the bands which appear to have the 
same principal directions in the sulph&te have in the 
double nitrate directions quite different, characterizing 
two distinct substances Later experiments by De- 
marçay have indeed shown the possibility of chemically 
isolating two constituents—one exhibiting the band A= 
469, the other giving the bands of piaseodymium 

Hence the new method proves a most valuable test of 
the accuracy of chemical work In multiplying the ob- 
servations, M Becquerel concludes that didymium 1s, as 
expected, a mixture of a larSe number of substances, 
chemically different, among the identified constituents 
are almost all that have been already chemically isolated, 
and very probably others, notably one substance which 
1s charactei'zed by the band A = 571 7 

A remarkable confirmation of this new law of crystal 
absorption was obtained in the following way. When a 
crystal of the sulphate or nitrate of didymium ıs dissolved 
ın water, the spectrum of absorption of the solution pre- 
sents curious differences from that of the crystal Certain 
bands have remained permanent, but others are displaced, 
and some have entirely disappeared This 1s 1eadily 
explained if one admits that the®crystal consisted of a 
miature of compounds unequally acted upon by water 
The most mteresting fact, however, ıs that the bands 
which manifest these variations are precisely those which 
in the crystal present the anomalies 

In conclusion, we see that by the employment of this 
new method of analysis we are enabled, without destyoy- 
ing the crystal, as 1s necessary in chemical analysis, to 
recognize the presence of different chemical molecules , 
and as we obtain three distinct spectra from the three 
directions of optical elasticity, the method ıs one of 
extieme sensibility Every investigator likes to see his 
work confirmed, and in this most difficult field of the 
rare earths we cannot have too many confirmations The 
more points of the compass from which we approach it the 
better, for we are sure then of surrounding and finally of 
grasping the truth itself, ın all its grand simplicity 

A E TUTTON 


THE NEW VEGETATION OF KRAKATAO 


PHE gieat volcanic eruption of Kiakatãó in August 

1883 will be fresh ın most memories It was at 
one time 1eported that the island had totally disappeaied, 
but this was not so Previous to the eruption, however, 
it was covered with a luxunant vegetation, no trace of 
which existed after the event 

Dr M Treub, the Director of the Botanic Garden at 
Buitenzorg, Java, when at Kew last year informed the 
writer that he had visited the island the previous year, 
and intended publishing the results of his botanical 
mvestigations ‘This he has now done,! and as the derı- 
vation of insular floras 1s a subject of gieat interest to 
many persons, the substance of Dr ‘Ireub’s communica- 
tion deserves a place in NATURE 

The existing portion of Krakatao Island ıs about three 
miles across, and has the form of a mountain 1ising out 
of the sea On one side it 1s nearly petpendicular almost 
to the summit of the peak, which has an altitude of about 
2500 feet, and on the other ıt presents a steep slope It 
1s situated ten mules distant fiom the Island of Sibesie, 
the nearest point where there is teriestrial vegetation , 
twenty maes from Sumatra, and twenty-one miles from 
Java Verlaten and Lang Islands, lying much nearer 
Krakatado, were utterly desolated and denuded of their 
vegetation by the gieat catastrophe, and were still 
absolutely bare in 1886 

With regard to the total destruction of vegetable life in 
the island, Dr Treub asserts that there can be no doubt 


T Annales du jardin Botanique de Buitenzorg, vii pp 213-23, with a 
sketch nap 
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the most durable seed and the best protected 1:hizome | 
must have To a vitality during the intense heat, and THE NON-CHINESE RACES OF CHINA 
not a germ was left The whole island from the summit A VALUABLE Report which has just been laid before 
of the peak down to the water’s edge 1s now covered with Parliament contains an account of a journey made 
a layer of cinders and pumice stone, varying from one to | by Mr Boune, British Consular Agent at Chung-King in 
slaty metres ın thickness Furthermore, the possibility | Szechuen province, through South-Western and Southern 
of the new vegetation having been conveyed thither by | China, to study certain commercial questions ın these 
man ıs out of the question, because the island ıs | regions The jouiney lasted 193 days, and carried the 
uninhabited, uninhabitable, and difficult of access traveller thiough the great provinces of Yunnan, Kwangsi, 
Therefore, the present vegetation must be due to other | Kweichow, and Szechuen Mi Bourne was constantly 
agencies, of which three different ones may have operated | brought into contact with various non-Chinese tribes ın- 
—namely, winds, waves, and birds habiting these provinces, and his Report contains a large 
Now, as to the composition of the vegetation met with | amount of information respecting their language and 
on Krakatdd by Dr Treub in June 1886, nearly three | habits He also devotes a special appendix to them 
years after the eruption, the bulk consisted of ferns | He says that there ıs probably no family of the human 
with isolated plants of Phanerogams, both on the shore | race, certainly none with such claims to consideration, of 
and on the mountain itself Eleven species of ferns were | which so httle 1s accurately known as the non-Chinese 
collected, and some of them were already common They | races of Southern China, and he attributes this to the 
are all species of wide distribution, and ıt may be of! “ perfect maze of senseless names” ın which the subject 
interest to give their names Gymnogramme calo- | has been involved by the Chinese The “ Topography of 
metlanos, Acrostechum scandens, Blechnum orientale,' the Yunnan Province,” published in 1836 gives a cata- 
Acrostichum aureum, Pteris longifolia, Nephrolepis exal- | logue of 141 classes of aborigines, each with a separate 
tata, Nephrodium catcaratum, N flaccedum, Pteris ı name and illustration, without any attempt to arrive at a 
aquilina, P marginata, and Onychtum auratum broader classification To Mr Bourne it appeared that 
It 1s not at all surprising that the spores of the fore- | before the tribes could be scientifically assigned by 
going and many other ferns should have been carried to | ethnologists, they must be reduced to ordei amongst 
the island by winds, but, as Dr Treub remarks, ıt 1s ı themselves, and that something might be done ım this 
almost mcomprehensible that they should grow under | direction by taking a short vocabulary and obtaining its 
such extraordinaiily disadvantageous conditions Chem- | equivalent in the dialect of every tribe met with, when a 
ically and physically the volcanic matter covering the | comparison would reveal affinities and differences Ac- 
island 1s as sterile as could well be, yet the piothallia of | cordingly he gives twenty-two vocabularies, containing 
ferns readily developed A close: investigation, however, | the numerals up to 12, 20, 30, 100, 1000, father, mother, 
revealed the fact that ferns were not the first organisms | biother, sister, heaven, gold, hand, foot, sun, dog, horse, 
in the new vegetation of Krakatdd, the cinders and | iron, &c —in all, thirty-six words In each case the date, 
pumice-stone being almost everywhere covered with a | place, the name by which each tube calls itself, the name 
thin coating of Cyanophycee (fresh-wate: Algæ) belonging | by which the Chinese know it, and the name by which it 
to the genera Lyngbya, Tolypothrix, &c ,—altogether six | knows the Chinese, is given A comparison of these 
species The presence of these Algæ gives the surface of | vocabularıes and a study of Chinese books lead him to 
the soil a gelatinous and hygroscopic property, ın the , the conviction that, exclusive of the Tibetans, there are 
absence of which Dr Treub doubts the possibility of | but three great non-Chinese races in Southern China— 
fern-growth Thus these microscopic organisms prepafe | the Lolo, the Shan, and the Miao tsze The vocabularies 
the soil for the ferns, much as the latter provide the con- | do not convey the whole evidence that these scattered 
ditions under which the seeds of Phanerogams can | people respectively speak the same language, for the 
germinate and grow Lolo, Shan, and Mhao-tsze are all languages of the 
The phanerogamic element (flowermg plants) of the new | Chinese type that make up for poverty of sound by 
vegetation consisted, on the shore, of young plants of | “tones”, the resemblance is much mote striking to the 
Calophyllum Inophyllum, Cerbera Odollam, Hernandia | ea. accustomed to these distinctions of sound than when 
sonora, Scevola Kenigi, Ibomea pes-capre, a species of | the words are written in English, when the similarity of 
Lrythrina, two species of Cyperacee, and Gymnothrir | tone 1s lost Among the 141 tubes described ın the 
elegans Waith the exception of Gymnothrix elegans, a! Chinese topography of Yunnan, with short vocabularies 
common grass ın Java, all the plants named are among , of the principal dialects, there are very few, and those 
those which take possession of newly-raised coral islands | unimportant, that cannot be identified from the illustra- 
In the inte1lor of the island, on the mountain itself, | tions or letterpress as belonging to one or othe: of the 
Dr Tieub discovered Scevola Keng, Tournefortza ; three families or to Tibetan As to the names of these 
argentea, a species of Wollastona, a species of Seneczo, ' families, Lolo 1s a Chinese corruption of Lulu, the name 
two species of Conyza, Phragmites Roxburghi, and ' of aforme: chieftain of the people, who call themselves 
Gymnothrix elegans | Nersu, and has come to stand for the people themselves 
In addition to the foregoing Phanerogams, Dı Treub ; Shan ıs the Burmese term adopted by Europeans for the 
observed on the sea-coast seeds or fiuits of Herztzera | people who call themselves “Tai,” ‘‘Pu-nong,” &c 
iittoralis, Ternunaha Catappa, Cocos nucifera, Barring- : Miao-tsze, a Chinese word, meaning “ roots,” 1s confined 
toma speciosa, and Pandanus These also are among the , by the more accurate to the aborigines of Kweichow and 
commonest sea-shoie and coral island trees throughout , Western Hunan 
the Malayan Archipelago and Polynesia | The Lolos were formerly called by the Chinese 
A moe interesting record of the processes of a new | the ‘“Tsuan barbarians,” a name taken fiom one of 
flora can hardly be imagined, especially thatin relationto | their chiefs They call themselves Nersu, and the 
the preparation of the soil by microscopic sporife1ous | vocabularies show that they stietch ın scattered com- 
plants Of course this ıs not a new discovery, but it 1s | munities as far as Ssu-mao, and along the whole southern 
perhaps the first actual observation of the renewal of the | border of Yunnan They are also said by the Chinese to 
vegetation of a volcanic island be found on the Burmese frontier In a topography of 
Dr Treub intends visiting Krakatdó again, and report- | Momien, a town not far from Bahmo, in the eatteme 
ing fully on the progress of the new flora, and his report | south-west of Yunnan, the following information is given 
will doubtless be looked forward to with great interest about them, which ıs at least surprising —“ The old 
Tsuan (Lolo) of Mengshaneflo not die When old, they 
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love the hills, fear the abodes of men, and run as stiongly 
as wild beasts The natives call them autumn foxes 
But, still, they are not invariably to be found” Although 
it is not yet known where the Lolo came from, Mr Bourne 
gives a notion of their present habitat In the great bend 
of the Yangtsze, ın 103” E longitude, between that tver 
and the Anning, the Lolo are at home, there they live 
in independence of China, under their own tribal chiefs 
and aristocracy Thence they extend in a scattered 
manner as fai north as Wen-chuan, in latitude 31° 15’ N, 
and longitude 103° 30’ E To the west they extend to 
the Meikong, to the south they are found occupying 
here and there the higher ground, until the plateau breaks 
into the plain, and they extend eastward to Kweiyang 
They seem to be more numerous as Talang Shan, their 
present home, 1s approached, and they form much the 
largest part of the population of North-Eastern Yunnan 
and North-Western Kweichow Mr Bourne adds about 
thirty names by which different tribes of Lolo are known 
to the Chinese 

The Shans are not found north-east of the city of Yun- 
nan, but they mhabit all the lower Jevels along the south 
Yunnan border., and from the city of Kwang-nan along 
Mr Bourne’s route to the front.er of Kweichow piov nce, 
they form almost the whole population They must 
have been masters of the Kwangs: province before the 
Chinese, as some of the Chinese official buildings in 
the province are said to have been erected on the sites of 
Shan palaces It would be interesting, says Mı Bourne, 
to know how the Shans reached Kwangsi, whether 
through Tonquin or across the Yunnan plateau The 
Shans in Southern Kweichow are undoubtedly immi- 
grants ftom Kwangsi, and did not cross the plateau The 
Shan language 1s softer than Chinese or Lolo, with fewer 
gutturals and aspirates, and appears easy tolearn The 
numerals show a curious resemblance ın sound to the 
Cantonese 

The Miao-tzse apparently are divided into a number of 
tribes speaking dialects of one language which 1s of the 
Chinese soit They occupy at present Eastern Kwei- 
chow and Western Hunan, being very numerous in the 
south-east of, the former province They are known to 
the Chinese by a multitude of names, but always with the 
prefix Miao 

So far the appendix, but scattered throughout Mı 
Bourne’s elaborate report of his journey there are 
numerous interesting 1eferences to these non-Chinese 
races Near Maling, ın Southern Yunnan, on atributary 
of the Yangtsze, he came on a sandstone bluff contairing 
about twenty Mantzu caves Most of the entrances, 3 to 
4 feet square, are cut in the vertical clitf some Io feet 
above the ground, so that they cannot be reached without 
aladder The face of the cliff1s adorned ın one or two 
cases by sculptures in relief, the most striking being a 
round human face The valley was, no doubt, formerly 
the head-quarteis of a Mantzu tribe, fo. some miles lower 
down the site of the castle of a chief ıs pointed out The 
sculptured blocks that le about beai witness to a con- 
siderable advance in civilization The Loios are deseiibed 
as having larger and more irtegula: features than the 
average Chinese , the colou: of the skin seems much the 
same, but the eyes were deeper sunk They ate diviced 
imto three tribes, known as the black, white, and dry 
Lolos—a meaningless distinction, but corresponding 
apparently to a real tubal division They believe in a 
future state of retribution, burn the dead, worship then 
ancestors with the sacrifice of an ox, and have no idols 
Four pieces of brown paper were said to represent the 
potentialities of the other wold, and three sticks of 
bamboo then ancestors A special Lolo vocabulary, w.th 
the written characters, procured fiom a perma, or tribal 
sorcerer, ın Ssu-mao, 1s carefully reproduced This 
sorcerer was able to read Me piayet-book but not to 
explain what ıt meant In his own op.nion this was not 
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important, as the mtual had been arranged between his 
ancestors and the gods, who knew very well what was 
meant so long as he read the right section and gave the 
chatacteis their proper sound 

The Report it should be added contains numerous 
and comprehensive tables of meteorological observations 
and levels, although the rate of travelling prevented 
anything like a running survey being made 


THE BATH MEETING OF THE BRITISH 
ASSOCIATION 
es will be the fifty-eighth meeting of the British 
Association for the Advancement of Science 

Twenty-four years ago—in 1864—the Association met at 
Bath under the presidency of the late Sir Charles Lyell 
So many othe: names are now missing, that the retro- 
spect 1s the reverse of cheering Sn Roderick Murchison, 
Admiral Fitzroy, Dr Whewell, Sir John F W Herschel, 
Sir David Brewster, Dr William Farr, Prof Fawcett, 
Dr Livingstone, Capt Maury, and Mr Scott Russell, are 
only a very few of the numerous nemes of note that spring 
to the memory ın connection with the last Bath meeting 

But if this ıs the retrospect, the piospect 1s in every 
way most satisfactory Under the genial presidency of 
Sir Fiedezick Bramwell, with the aid of very efficient 
local officers, a thoroughly successful meeting may fanly 
be tookedfor Bath has the advantage of a good position 
for 1ailway facilities, It 1s not more than 21 hous from 
London, 2 from Exeter, 14 from Cardiff, 14 from Birming- 
ham, and 54 from Manchester The endeavours of the 
Local Executive Committee to obtain the issue of cheap 
tickets, as usual, have been crowned with success As 
Bath—stiangely enough—does not possess a Public Hall, 
a temporary building, to seve as reception-room and 
offices, 1s in course of erection, at a cost of some £700 
The President’s address, the evening discourses, and Sir 
John Lubbock s lecture to working men will be given in 
the Drill Hall 

It is unnecessary to say anything as to the fitness of 

ir Frederick Bramwell for the office of President The 
following are the Presidents of the Sections —Mathe- 
matics and Physics, Prof Schuster, Chemustiy, Prof 
Tilden, Geology, Prof Boyd Dawkins, Biology, Mr 
Thiselton Dyer, Geography, Sir Charles Wilson, Stat- 
istics, Lord Bramwell, Mechanics, Mr Preece, Anthro- 
pology, General Pitt-Rivers 

Bath itself ıs so well known as to need very few words 
The old Roman Bath and its adjuncts, recently uncovered, 
with other remains, will of course excite general interest 
Attention w.ll also be given to the new buildings erected 
by the Corporation to meet the increasing demand for the 
Bath waters On every side the city 1s suriounded by 
objects that will interest the geologist, the archzologist, 
and the love: of the picturesque Provisional arrange- 
ments have been made for a set of eacursions—half- 
day, on Thursday, September 6, and whole day on 
Saturday, September 8—to Stantonbury, Stanton Drew, 
Maes Knoll, Dyrham, Sodbury Camp, Bannerdown , 
Stourton, Pen Pits, Whitesheet, Longleat, Frome, 
Wells, Glastonbury, Cheddar, Chepstow, Tintern, Box 
Quarries, Cirencester, Severn Tunnel, Tytherington, 
‘Thornbury, Berkeley, Ebbor Gorge, Wookey, and 
elsewhere 








—e Èr = 


PROF H CARVILL LEWIS 


HE loss to the geological world by the death of Prof 
Henry Carvill Lewis at the early age of thirty-four, and 

in the midst of his work, 1s gieater than they may 1ealize, as 
the more important of his results acquired during the last 
thiee years have not been fully published When, in 
1882, he began to study the glacial phenomena of 
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Pennsylvania, though numerous observations had been 
made on the direction of the strize and the location of the 
moraines, in the northern part of the States, nothing had 
been attempted towards gathering the results into a con- 
sistent whole, or tracing the limits of the glaciation In 
that year he succeeded ın tracing a great terminal moraine 
from New Jersey to the Ohio frontier, and showing that 
beyond this lme glaciation was absent, while within it the 
direction of the motion could be traced as well by the sti 
as by the derivation of the boulders Of the truth of these 
views he succeed in convineing almost all the American 
geologists who had studied the question Fired by his 
success in interpreting the glacial phenomena of his 
native country, and believing that the same key might 
be found to unlock the mysteries of European glaciation, 
he practically threw up his position m Philadelphia, and 
devoted himself to the study of these phenomena ın Great 
Britain Devoting his summers from 1885 to the work, 
he visited—accompanied by his wife, whose active assist- 
ance he constantly enjoyed—almost every locality ın Great 
Britain and Ireland where strize had been recorded or 
moraines were likely to occur To reduce the whole of 
the previous observati@ns to order was a task he had not 
yet succeeded ın completing, but which he boldly under- 
took, and to contimue which he had once more landed 
in England Important results were, howevei, already 
obtained, and at the British Association last year he gave 
English geologists the firstfiuits, by presenting them with 
a map of England in which he had traced a great te1minal 
moraine, as in America, on the north of which the str 
and the dispersion of the boulders indicated a continuous 
ice-sheet, while to the south the various glacial deposits 
were accounted for by extra-morainic lakes He boldly 
advocated the view of the ice mounting up to the heights 
of 1100 feet m Moel Tryfaen and elsewhere, where the 
ice-sheet had crocsed the sea, declaiing that anyone 
who was acquainted, as he was, with the far greater 
results of ice-motion in Pennsylvania would have 
no difficulty ın accepting this, and pointing out that these 
localities were everywhere on the line of the great terminal 
moraine So startling a generalization could scarcely be 
accepted all at once, and there were many things to 
account for before the history even of this greatest ice-sheet 
could be considered complete Had Prof Lewis been spared 
to us, he was prepared to devote himself to the completion 
of this work He has left a large mass of notes and draw- 
ings bearing on it, which must now wait for some Elisha 
capable of taking up his mantle Every glacialist ıs no doubt 
more or less satisfied with the account he can give of the 
glacial history of his own district , but to the general geolo- 
gist the whole has hitherto presented a chaos of conflicting 
histories, fit only to bewilder him In the clear account 
given by Prof Carvill Lewis of one great poition of that 
history, light seemed at last to dawn, and the hope was 
raised that glacial chaos would cease 
seems quenched for a time 

Prof Lewis was born ın Philadelphia, November 16, 
1853, and took his BA degree in 1873 ın the University 
of Pennsylvania From 1879 to 1884 he was a volunteer 
member of the Geological Survey of the State In 1880 
he was elected Professor of Mineralogy in the Academy 
of Natural Sciences, Philadelphia, and in 1883 Professor 
of Geology in Haverford College His work was by no 
means confined to his glacial studies, the most important 
of his minor works being the discovery of the matrix of 
the diamond ın an ultra-basic volcanic rock i contact 
with a carbonaceous tuff The prediction that, 1f such 
was the origin of diamonds, they might be found in 
meteorites, had just been fulfilled in Russia , and he had 
lately visited a locality in Carolina, where the same con- 
ditions obtain, but had not proceeded further when he 
was stopped by death During the last three years he 
spent his winters in Heidelberg, studying microscopic 
petrography with Prof Rosenbusch 


| 


| 
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This hope now | 
i that most of the great advances in medical diagnosis ın the 


Those who knew him personally, were charmed with 
the beautiful frankness of his nature, his love of truth, 
his mvariable possession of a reason fo. what he said, 
and his total Jack of pride or assumption of authority 
They saw in him a type of what a genuine student of 
Nature should be, tempered and refined by general 
culture Few who knew him at all but must feel they 
have lost a friend, and an example 

He married in 1882, and leaves a wife and one 
daughter 





SONNET * 
TO A HIGH SOPRANO 


Accompanying herself on the Piano 


‘THE lariks who sing at Heaven’s high gate despair 
To match thy notes so pieicing-sweet and true 

That, pure as in night’s how: fresh-fallen dew, 

Vouch thou art good, e’en as thou art most fair 

Why seek with gems to deck thy radiant harr, 

Thy flashing, rushing, fingers to indue 

W.th 1ubies’ blaze or Opal’s orient hue— 

Thou canst in nobler wise thy worth declare 

Oft shall the rapt enthusiast 1n his cell 

Intent on Nature’s all-pei vading clue 

Pause, to bid Memory with her magic spell 

Restore that heavenly, loved, lithe form to view 

And in fond fancy hea thy voice anew 

Tull life to gladness breathes its last farewell 


New College, Oxford, July 20 JJ Ss 
a 
NOTES . 

THE annual meeting of the Butsh Medical Association was 
opened at Glasgow on Tuesday, the 7th inst Prof Gairdner, 
the President, delivered an address on “The Physician as 
Naturalist ” Speaking of the methods of education necessary 
foi the training of a physician, Prof Gairdnei urged that medical 
students do not at present receive adequate instruction ın physics 
‘* When we consider,” he said, ‘‘ how completely modein science 
has demonstiated the subordination of living bodies and physio- 
logical processes, not to a wholly detached set of laws termed 
vital, but to all the most elementary laws of matter, and, 
further, the correlation of all the physical forces throughout the 
universe, so that the living body and its environment act and 
react on each other throughout infinite space and time, it will be 
readily admitted, I think, that some hind of systematized ın- 
struction in physics, and not a mere elementary examination in 
mechanics, should be an essential pait of an education with a 
view to the medical profession And when we further consider 


present day, through the stethoscope, microscope, laryngoscope, 
ophthalmoscope, spiygmograph, electricity as apphed to muscle 
and nerve, &c , mvolve applications of pure physics which are 
neither 1emote from practice nor yet very easily mastered by the 
beginner, and that, in the case of electricity and other phy-1cal 
reagents, even heat and cold, &c, we are every day extending 
the domain of these sciences in therapeutics, and still more 
perhaps ın preventive medicine and sanitary science, then claim 
for an extended recognition in teaching seems to be enormously 
enhanced Iam persuaded that in a very few years the physical 
laboratory will become an absolutely essential preliminary step 
im the education of the physician of the future, and that those 
who have not undergone this traming will be hopelessly distanced 
in the 1ace ” 


* In the next number of Nature will appear the Original of this sonnet 


addressed e 
To a Young Lady with a Contralto Voice 
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THE Oiganizng Committees of Sections A and G of the 
Butish Association have arranged a joint discussion on lightning 
conductois, to be held at the Bath meeting ın September Mr 
W H Preece, FRS, will open the discussion, and Prof 
Olive: J Lodge, F RS, willl defend the position he Jaid down 
this year before the Society of Arts 


AGREEABLY to a 1esolution of the Inte:national Congiess of 
Hydrology and Climatology held at Biaiitz, in October 1886, 
the second triennial session of the Congress will be held in 
Paris next year, at the beginning of October, ın connection with 
the Exhibition there The President of the Committee 1s'M E 
Renou, Vice-President of the French Meteorological Society A 
pielimmary programme has been issued, setting forth the questions 
to be discussed under (1) scientific hydiology , (2) medical hydro- 
logy , and (3) chmatology The subscription of membeiship 1» 
12 francs 


THE new Marine Biological Laboratory at Wood’s Holl, 
Massachusetts, was formally opened on the day appointed, 
Tuesday, July 17 Several members of the Board of Trustees, a 
few students, and a half-dozen or more of guests were present, and 
spent the moiming ın examining the new building and its equip- 
ment, and in visiting the laboratones and aquaria of the Umited 
States Fish Commission At two o’clock the whole party dined 
at Gardiner Cottage—the domestic head-quarters of the new 
enterprise—which a generous citizen of Wood’s Holl, Mr J S 
Fay, has kindly put at the disposal of the trustees Shortly after 
thiee o’clock the Duector, Dı C O Whitman, delivered in the 
Laboratory an opening addiess upon the history and functions of 
manne biological laboratories, referring especially to the Penikese 
School and to Prof Baird’s labours ın this direction Prof C 
S Minot then said a few words on behalf ofthe trustees Some 
eight or ten students are already at work .n the Laboratory , and 
Sctence says that the responses from colleges and from students 
make ıt ceitain that next year there will be at the institution a 
large and enthusiastic gathering of invest.gators and students ın 
biology The building, according to Sczenxce, appears to be 
admirably adapted to its purposes It ıs plainly but strongly 
built, of wood, two stones high, and with a pitched 100f The 
roof and sides are covered with shingles, tnpainted There s a 
commodious and convenient basement under the western half of 
the building, intended for storage, for the safe keeping of alcohol, 
boats, oars, and the like The lowe: floor of the Laboratory ıs 
intended for beginners, and for teachers and students who aie 
learners but not investigators The upper story ıs for mvesti- 
gators only The equipment includes work-tables, specially 
designed, and placed before the large and numerous windows 
Each student ıs provided with a Leitz microscope, a set of 1e- 
agents, watch-glasses, dissecting pans, and the dishes and othe: 
things indispensable to good work The Laboratory owns boats, 
diedges, nets, and other tools for collecting A small hbiay 
has been provided, and, under the progressive and efficient 
management of Dr C O Whitman and M: B H Van Vleck, 
a season that promises to be highly successful, and most 1m- 


portant in the history of American biology, has been auspiciously 
begun 


Mr Henry O Forges, the New Guinea explorer, author of 
“ The Nataralist in the Malay Archipelago,” has been selected 
by the London Commission to succeed the late Sn Julus von 
Haast as Duecton of the Cante:bury Museam, New Zealand 


SOME time ago a good deal of interest was aroused by a can- 
troveisy as to the effects of light on watei-colours The Com- 
mittee of Council appointed a, Committee of artists to consider 

ethe sùbject, and Dr W J Russell and Captam Abney were 
invited to investigate the scientific aspects of the question A 
Blue-book has just been issued, containing the first report of 
these two gentlemen 


WE iegiet to record the death of Miss Glanville, who was 
well known in South Africa as the Curatm of the Albany 
Museum, Grahamstown, Cape of Good Hope This clever and 
accomplished young lady discharged her duties as Cmato1 most 
conscientiously and ably, and did much to promote an interest in 
science in her native town and country 


A NEW gas, possessing some remarkable properties, has been 
discovered by Prof Thorpe and Mr J W Rodger, in the 
research laboratory of the Normal School of Science It 1s a 
sulpho-fiuoride of phosphorus of the composition PSF, and 1s 
termed by us discoverers thiophosphory! fluonde The best 
method for its preparation consists ın heating pentasulphide of 
phosphorus with lead fluoride in a leaden tube It may also be 
obtained by sabstituting bismuth fluoude for the fluoride of lead, 
the only difference between the two reactions being that the 
second iequires a higher temperature than the first Again, 
when sulphur, phosphorus, and lead fluoude aie gently warmed 
together, an extremely violent reaction occws, but if a large 
excess of the fluoride of lead be employed a toleiably steady 
evolution of the new gas occurs, the excess of the lead salt appear- 
ing to act as moderator Itıs an interesting fact, throwing con- 
siderable light upon the constitution of the sulpho-fluoride, that 
1t may be obtained by heating togethe: to 150°C ın a sealed 
tube a mixture of the conesponding chloride—thtophosphoryl 
chloride, PSC], a mobile colourless liqmd—and trifluoride of 
arsenic. The simple exchange of chloume for fluorine here brings 
about a striking physical change, fiom a highly refracting liquid 
to a colourless gas And now for the remarkable piopeities of 
the gas In the first place, ıt 1s spontaneously flammable If 
it be collected over mercury, upon which if exerts no action, in a 
tube te1mmating above in a jet and stopcock, and the latte: be 
slowly tuned so as to permit of its giadual escape, the gas 
immediately ignites as 1t comes ın contact with the air, burning 
with a greenish-yellow flame tipped at the apex with blue If, 
however, a wide tube containing the gas standing ove: mercury 
be suddenly withdrawn from the mercury trough, the larger mass of 
gas ignites with production of a fine blue flash, the yellowish-green 
tint again being observed asthe light dies away +Thiophosphoryl 
fluoride 1s 1eacily decomposed by the electiic spark with deposi- 
tion of sulphur If a quantity contained ina tube over mercury 
be heated for a considerable time, complete decomposition 
occurs, sulphu~ and phosphorus both being deposited upon the 
sides of the tube and gaseous silicon tetrafluoride left From a 
spectroscopic examination, dissociation was shown to occur at the 
lowes: temperature of the electric spark The gas 1s slowly dis- 
solved by wate”, and appears to be somewhat soluble in ether, but 
alcohol and benzene exert no solvent action upon it Finally, 
the colourless, transparent gas was 1educed to a hyuid, some- 
what resembling the sulpho-chloride, by means of Cailletet’s 
liquefaction apparatus 


A VOLCANIC eruption, which began on August 3, 1n the Island 
of Vulcano, one of the Lipait Group, 1s said to have done an 1m- 
mense amount of injury The greatest damage has been caused 
on the property of an English company unde the management 
of M: Harleau, the estate being completely destroyed 


WE have received the Year-book of the Meteorological 
Observations of the Observatory of the Avadgebusg Jounal for 
the year 1886, being the fifth of the senes It contains obsei- 
vations taken thiee times daily, with means and monthly 
summazies according to the international scheme, hourly obsei- 
vations of the self-recoiding instiwments, and fac-similes of the 
sunshine 1ecords , also additional observatiors, such as earth-tem- 
perature, evaporation, undeigiound water, &c, as in previous 
years The principal alteration is the omission of the continuous 
barograms these aie now given only in cases of special interest, 
owing to the expense of the repioduction We have already 
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expiessed our gpproval of this method of dealing with con- 
tinuous records, as opposed to the costly 1eproduction of the 
curves in their entnety 


THE ‘“‘Annuane” of the Municipal Observatory of Montsouis 
for the year 1888, just published, a volume of 612 pages, 18mo, 
contains a large amount of useful information, relating to the 
meteorology of Paris, and the microscopical examination of the 
organisms in the air and wate. The ieport shows that the site 
of the Observatory ıs favousable for determining the climate of 
Paris with exactitude, some of the thermometuic differences 
between Paris and Montsouris are very marked The amount 
of rainfall also 1s somewhat greater at Montsouris, owing probably 
to better exposure than at Paris, but the differences are not 
gieater than are fiequently found with gauges placed nea each 
other The tables contain monthly means of temperature from 
the year 1806, and of rainfall since 1689, the values prior to 
1873 are those refei1mg to Paris Self-1egistering thermometers 
were first used in 1835, up to this date the minimum tempera- 
tures were taken as the readings at sunrise, and the maximum 
readings, as those at 3@ m The yearly extremes of temperatme 
date back to 1699 


WE learn from Sesence that the famous Bahia or Bendego 
meteorite, desciibed by Mornay and Wollaston 1n the Philosophical 
Tiansactions for 1816, and by Sp and Martius ın their 
“ Tiavels in Brazil,” was landed ın Rio de Janeiro on June 15, 
and 1s now in the collection of the Brazilian National Museum 
The transportation of this great mass of iron, whose weight was 
variously estimated from six to nine tons, and which has been 
found to weigh 5361 kilogiammes, was rendeied possible by the 
recent completion of a line of railroad passing within 115 kılo- 
metres of the Bendego Creek, where it has lam since the 
unsuccessful attempt to remove it to Bahia m 1785 Credit for 
the 1emoval of the meteorite ıs due chiefly to Chevalier José 
Carlos de Carvalho, who gratuitously took charge of the 
technical part of the operation, and to Baron Guahy, who paid 
all the necessary expenses The Brazilian Government iso 
cordially associated itself with the undertaking After about three 
months spent in preparing maternal and in studying the route to be 
traversed, the march began on November 25, 1887, and the 
meteorite was placed on the railroad on May 14 of the piesent 
yea. A road had to be opened for this special pm pose, as those 
existing in the region are only mule paths , and ove: one hundred 
streams, one with a width of 80 metres, had to be crossed by 
temporary bndges The route lay over several chains of hills 
and one mountain range, ın which an ascent of 265 metres had 
to be overcome with a grade of 32 per cent 


THE Canadian Institute, Toronto, has issued a ‘sociological 
cn cular,” ashing co-operation in the task of collecting trustw on thy 
data concernmg the political and social institutions, customs, 
ceremonies, &c , of the Indian people of the Dommion Sutt- 
able papeis upon the topics indicated will be published in the 
Institute’s Proceedings The Canadian Pacific Railway caries, 
fiee of charge, packages mtended for the Institute’s Museum, 
which 1s open daily 


THE Kew Bulletin fo. the months of Movember 1887 and 
January 1888 supplied valuable information, derived fiom 
official somces, respecting the capabilities of certain colonies for 
the production of fruits The Bulletin for November 1887 was 


wholly devoted to a comprehensive report on the fruts of | °F Sicily 


Canada, The Bulletin for January 1888 was devoted to 
reports furnished by their respective Governments on the fruits 
of Victoria, South Australia, Western Australia, Tasmania, 
New Zealand, Cape Colony, and Mauntms In the Bulletin 
for August, just issued, the publication of such reports 1s con- 
tmued A summary of information is presented relating to the 


fruit productions an4 fruit 1esources of the West Indian colonies 
—Jamaica, Bahamas Isiands, Barbados, St Lucia, St Vincent, 
Grenada, Tobago, Trinidad, and British Gmana 


THE Report of the Comptroller General of Patents, Designs, 
and Trade Marks for the past year states that the total number 
of patents applied fo. was 18,051, bemg an increase of about 
900 on the year before , of designs, 26,000 as against 24,000 of 
the preceding year , and of tiade maiks, 10,586, being a decrease 
of 91 fiom the preceding year 


THE American Statistical Association publishes some inter- 
e-ting figures on the amount of water-power employed m the 
United States In 1880 there was a total water-power equal to 
1,225,379 horse-power used for manufactwung-purposes, this 
being 35 9 per cent cf the total power thus employed in the 
States The annual value of the wate: power thus utilized 1s 
set down at 24,000,000 dollars The New England States 
alone use 34 5 per cent of the whole water-powei of the coun- 
try, and altogether the Atlantic States use over thiee-fouiths of 
the whole 


ACCORDING to a retuin of the Board of Trade on sea-fisher1eS 
in the United Kingdom, the total amount of fish landed on the 
English and Welsh coasts, exclusive of shell-fish was, in 1887, 
about 301,000 tons, of the value of about £3,780,000 Shell- 
fish taken in that year were of the value of £324,000 Foi the 
yea: 1886 the figures weie—fish landed, 329,000 tons, of the 
value of £3,688,000, and shell-fish of the value of £269,000 
Thus, while there was a decrease ın weight of about 19,000 
tons, there was an increase ın value of about 490,000, and in 
the shell-fish an increase of £55,000 


In a Report of M Renduel to the French Minister of Mame, 
he attuibutes the grad tal decline of the spiat-fisheries of Fiance 
to the methods hitherto pursued in fishng The sprat seme- 
net, he says, 1s most destructive When thiown out fully, as 1s 
usually the case, and then towed towards the shore, it diags the 
bottom over an enormous area, and biings to land not only the 
sprats, but shoals of other fish not yet fully developed, and quite 
unsalable The French newspapeis say, with a little padon- 
able exaggeiation perhaps, that thousands of cubic meties of 
winter fry, which would give in summei millions of cubic meties 
of edible fish, have been used as manwe in the fields, in order 
to force gias» and cereals So far has this been cated, that 
the non migratory fish are almost exterminated in many places 


IN the Report of the Biitish Consul at Tunis to the Foreign 
Office, he says that the sponge fishery 1s a very ımpo:tant bianch 
of industry in that country There are in all about 400 Greeks, 

? 500 Sicilans, and 1400 natives engaged in the pursuit. The 
diving appazatus was formerly in use, but it has given way to a 
hind of dredging instiument similar to that used in the oyster 
fishery The same Report says that the tunny fishery 1s a 
monopoly of the State The fish enter the Mediterranean in 
the spring, and one body of them strikes the coast at Cape Bon 
Here the net-fishing begins The boats gather around the nets, 
and the fish aie naipooned and diagged into the boats, as many 
as 600 being thus frequently taken in one haul They are then 
cut up and preserved in olive-oil, packed ın tins of various sizes, 
and soldered un About three-fourths of the fish aie thus 
treated, and sent away to Italy, where they meet a ready sale 
The rest are eithei eaten fiesh, o1 salted and sent away to Malta 

Between 200 and 300 men are engaged in tnis work, 

which 1s of the annual value of 420,000 


A VFRY rare fish, Plagyodus (Alepisani us) ferox, has pust been 
caught in the Karlsofjord, ın Iceland It 1s 5 feet 9 inches long, 
with small shark-like fins, those on the back being about a foot 
in length The head is patted, and the teeth long and sharp, 
It appeared to lie asleep on the surface of the water, and a fisher- 
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man caught ıt by its tail, when ıt attempted to bite hım Prof 
Lutken states that hitherto only three specimens of this fish have 
been caught, viz one at Madena, one m Greenland, and one 
previously in Iceland It 1s believed that th.s ıs the mysterious 
fish the fax ál, ze the eel with a mane, of which the Faroe 
fishermen stand im such awe 


THE Assistant Superintendent of the Forest Department of 
Penang has tried the 1aising of mahogany-trees fiom seeds, but 
with what success 1s not yet known He also tells us that a 
tual venture ın cultivating patchouli has proved very successful 
Experiments in growing olives, oranges, citrons, &c, have 
proved encouraging, and trials w ith Emopean vegetables show 
that tomatoes, carrots, lettuce, omions, celery, &c, can be 
successfully cultivated in the Straits Settlements 


In “The Fodder Giasses of Northern India,” just published 
at Roorkee, Mr J F Duthie gives an instructive account of the 
more important kinds of grasses that are ased in the plains of 
Northern India either for fodder o1 for forage Several of the 
plams species extend up to considerable elevations on the 
Himalaya, but Mr Duthie has omitted all mention of those 
which aie exclusively Himalayan The area of country to which 
the work 1efeis, and which coincides with that over whic? 
his botanical researches generally will in future be conducted, 
extends fiom the north-west frontier, and inc’udes the Punjab, 
the North-West Provinces, and Oudh, Sindh, Rayputana, Central 
India, and the Cential Piovinces 


A NEW edition of the Catalogue of Lewis’s Medical and 
Scientific Libiary has just been issued It includes a classified 
list of subjects, with the names of those authors who have deal: 
with them, 


e 

THE first University of Siberia has just been opened at Tomsk 
It has for the present only one Faculty, that of Medicine How 
urgently necessary the establishment of this S.berian Faculty of 
Medicine has become may be seen fiom some figures sent to the 
Tames the other day by its St Pete:sburg Correspondent The 
practice of one doctor 1s supposed to extend over each of the 
following districts, with their respective populations —Tobolsk, 
129,785 square veists, 110,323 mhabitants , Akmolinsk, 87,833 
square versts, $0,062 inhabitants , Semupalatinsl, 85,705 square 
versts, 100,225 inhabitants In short, there aie only twenty-two 
doctors over an enormous territory of 2,815,547 square versts 


In the article “ Lord Aimstiong on Techn.cal Education,” in 
our last issue, an unfortunate slip occuis at p 314, 1n the second 
column, which destroys the force of the argurrent £74,000, not 
£24,000, should have been stated as the sum which it was pro- 
posed to spend on the erection of a new chemical department 
of the Zuch Poly technicum 


THE additions to the Zoological Society’s Gardens dung the 
past week include a Purple-faced Monkey (Semnopithecus leuco- 
prymnus 3) from Ceylon, presented by Mr Marhn J Cole, a 
Rhesus Monkey (Macacus shesus 4) fiom India, presented by 
Mr Reginald S Knott, three Black-eared Marmosets (Hapale 
penicillata) fiom South-East Brazil, presented by by Mr J A 
Demtye, a Chipping Squmel (Tamas stivatts) from North 
America, presented by Mis Matverff, a Common Squinel 
(Serur us vulgaris) British, presented by Mr R Grant Watson , 
a Tayra (Galctes barbara &) fiom South America, presented by 
Mrs J II Pollard , a Lesser Sulphui-crested Coch too (Cacatua 
sulphur ea) fiom Moluccas, presented by Mr J Wolfe Barry, a 
White-backed Piping Crow (Gymnorhina leuconota) from Aus- 
tralia, presented by Miss Alice Rutherford , a Herrmg Gull 
(Larus argentatus), Butish, presented by Mrs Huthwaite , an 
Ashy-headed Gull (Lavras cess h@gphalus), a 





CMZS., a Common Kestrel (Tinnunculus alaudarius), 
Butish, presented by Mr W A W Jones, a ‘Smooth Snake 
(Coronella lens) fiom Hampshire, presented by Mr E G 
Meade-Waldo , a Rhesas Monkey (.l/acacus 7 hesus é) from 
India, a Common Boa (Boa consti icto: ) fiom South America, an 
Zesculapian Snake (Coluber esculaprt) from Largenschwalbach, 
Germany, deposited. 





OUR ASTRONOMICAL COLUMN 


Encxe’s Comet —Encke’s comet was picked up at the Cape 
Observatory on August 3, its place at6h rom 566s being 
recorded as R A 12h 12m. 59s , Decl 17° 27 46” S This 
compares with Dr Backlund’s ephemeris (Ast: Nach, No 
2843) as follows O-C,RA + 4m 43s, S Decl + 34 52” 
The ephemeris for the next few days runs as below — 


For Berlin Midnight 


1888 RA Decl Log r Log 4 Bright- 
hm s PEA nesS 
Aug IO 13 920 23 302 S 00038 98790 069 
12 132534 24561 odi76 98896 062 
14 1341 2I 9 26114 00308 99014 055 
16 135636 27172 00435 99142 049 
18 I4I12i 28137 00556 99275 044 
20 142528 29 17 00673 99415 039 
22 143859 29419 00785 9'9559 035 
24 145152 30154 0 0893. 99708 O©O3I 
26 15 410 30427 00997 99857 027 
28 151554 31 535 o 1097 00009 024 


The brightness at discovery 1s taken as unity 


Tue Mass or Titan —The values which have been deduced 
fo. the mass of Titan by different astronomers showing a wide 
diversity, Mr G W Hill nas undertaken, in Gould's Asti o- 
nomial Journal, No 176, a new determination of this constant 
from the mfluence of ‘Titan on the motion of Hyperion 
Assuming Hyperion to be in opposition to Titan, at the same 
time that it 1s ım peiisaturnium, then, at the end of the half- 
synodic period—viz_ 31 8182806d —it would be in conjunction 
witheLitan , and but for the action of Titan, ¢, the angle the radius- 
vector makes with the direction of motion, would = 90° 8’ 51” 85. 
But the influence of Titan reduces this to a ught angle, and this 
effect may be used to discover the mass of that body Com- 
puting the motion of the line of apsides during the half-synodic 
period from opposition to conjunction all powers but the first 
of the disturbing force being neglected, the value of Aw corre- 
sponding to the aigument 31 81828d was found to be — 2634" 
instead of — 5898’, as given by obseivation The mass, there- 
fore, of Titan would 1equire to be changed from 1/10,000, the 
value assumed at first, to 1/4466 The eccentuicity of the orbit 
of Titan, 0 028, had been neglected, and that of Hyperion 
taken aso With this better value for Titan’s mass, the path 
of Hyperion fiom opposition to conjunction 1s then traced by 
mechanical quadiatures, no powers of the disturbing forces being 
neglected The two unknowns to be determined were—the velo- 
city with which Hyperion should start from opposition, and the 
mass of Titan, and the two determining conditions—that the 
conjunction should take place 31 81828d after opposit.on, and 
that Hypeiion must be then moving at night angles to its radius- 
vector. The iesulting mass ıs found to be 1/4714, and the 
osculating elements of Hyperion at opposition— 


Daily 7# = 60963” 23942 
log @ = 0 0823532 
e = 00994706 


Prof Newcomb, in one of the ‘Papers for the Use of the 
Amencan Epbemeris,” vol 11, part 3, has also described the 
perturbations of Hyperion arising from the action of Titan, and 
deduced the mass of Titan as 1/12,500, but Mr Hull points out 
hat this value should have been divided by 3 M Tisserand’s 
value from a sımuaı mqury, I/10,750 (Comptes rendus, tome 
cut No 9), stands out in strong contrast with Piof Hill’s result, 
but Prof Ormond Stone, on the other hand, who had obtained 
a larger result, has more lately, after conection of an error in 


Bittern | his investigation, brought ıt down to a value closely accordin 
(Butorides ——) from South America, presented by Dr A Boon, | o! ‘ r 7 5 


with that of Prof Hill 


be 
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Assuming the diamete: of Titan as 0”*75—the value given 
independently $y Schroete1, Madle:, and Stiuve—the density of 
the satellite would be about one-third that of the earth Picker- 
ang’s diameter, deduced fiom photometric observations of the 
satellite on the assumption that its albedo was equal to that of 
the primary, would involve a density neaily four times that of 
the earth It would seem clear, therefore, that Titan possesses 
a much gieate: density than Saturn, but that its surface 1s less 
highly reflective 


NAMES OF MINOR PLANETS —Minoi planet No 276 has 
been named Adelheid, and No 278 Paulina 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 AUGUST 12-18 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed ) 


At Greenwich on August 12 


Sun rises, 4h 43m , souths, 12h 4m 43 8s , sets, 19h 26m 
right asc on méfidian, 9h 302m , decl 14° 47 N 
Sidereal Time at Sunset, 16h 53m 

Moon (at First Quarter August 14, I7h ) rises, roh 14m ; 
souths, 16h 8m , sets, 2rh 49m _ right asc on meridian, 
13h 345m , decl 4° 16'S 

Right ase and declination 


Planet Rises Souths Sets on meridian 
m m h m h m , 

Mercury 329 . III 19 7 8 435 19 18N 
Venus 5 29 I2 41 19 53 10 64 13 u N 
Mars I2 33 17 9 21 45 14 356 16 38 S 
Jupiter 13 50 18 13 22 36 15 400 18 50S 
Saturn 3 5I II 3I 19 II 8 564 18 IN 
Uranus 9 50 15 28 21I 6 12 537 5 48 
Neptune 22 50° 6 37 14 24 4 18 18 59 N 


* Indicates that the rising ıs that of the preceding evening 


ug h 
13 21 . Mars in conjunction with and 6° 49’ south 
of the Moon 
I4 4 Meicuy in conjunction with and 0° 39’ moith 
of Satuin 
15 o Jupıteı in conjunction with and 4° 7’ south 
of the Moon 
Variable Stars. 
Star RA Decl 
h m B A h m 
A Taurı 3545 I2 I0oN Aug 12, 312m 
» 16, 2 4% 
R Comee 11585 19 25N y: 12; AL 
S Virginis 13 272 6 378 » 18, m 
5 Libra 14 550 8 458 » 16,23 Om 
U Coronze 15136 32 3N s» 15, 23 35 
U Ophiucht 17 109 I 20N » 14, 2 2m 
s» I4, 22 IO m 
R Scutz 18 41 5 5 50S » I5, m 
B Lyre 18 460 33 14N » I3 3 O M2, 
R Lyræ 18 519 43 48N. a9 IS m 
T Sagittarn 19 98 1710S paiz, M 
n Aqulæ 19 468 o43N » 4 2 om 
S Sagıttæ 19 509 16 20N » 16,23 om 
X. Cygni 20 390 35 11N » 18 2 om 
T Vulpeculz 20 467 27 50N » 12, Oom 
ô Cephei 22250 57 51N » 15, 4 OAT 
s» 18,22 Om 


M signifies maximum , #2 minimum, 47t, secondary minimum 
e 


Meteor-Showers 


RA Decl 
Near y Andromedæ 2 5 42 N Swift , streaks, 
The Perserds 69 56 N rr F 
Near A Perser 69 5o N a 55 
» ¢ Aurigze 73 4N 2 ” 
, ò Draconis 290 70 N Swift , shoit 


yas 


THE SCIENTIFIC VALUE OF VOLAPUK 


“THE Committee appointed by the American Philosophical 

Society, on October 21, 1887, to examine into the scientific 
value of Volapuk, presented the following Report at the meeting 
of the Society held on January 6, 1888 — 


Your Committee proposes, first, to conside: the desnability of 
a universal language , secondly, what should be its character- 
istics, and, thndly, whethe: that invented by the Rev Mi 
Schleyer, called by him Volapuk, meets the 1equuements 

I —That in the vastly incieased rapidity of interchange of 
thought ın modern times some general medium of intercom- 
munication would be welcome, 1s unquestioned Wherever 
theie are close commercial relations between nations speaking 
different tongues, such media are swe to ause fiom the neces 
sities of daily life Thus, the Lingua Franca in the Mediteira- 
nean, and ‘‘ pigeon Englısh ” in the Chinese ports, are dialects 
which have sprung out of the urgency of business needs ‘These 
mixed languages are called ‘‘jargons,” and have a very high 
interest to the scientific linguist, as illustrating the principles of 
the evolution of human speech The English language 1s a 
jagon of maiked type, and illustiates what was stated by W 
von Humboldt early ın this century, that fiom such ciossings 
and mingling of tongues aie developed the most sinewy and 
picturesque examples of human language This consideration 
shows that in adopting o1 framing a univeisal language we need 
not hesitate to mould ıt fiom quite diverse linguistic sources 

The presence of a number of these jargons in different parts 
of the would testifies to the desuability for some one simple 
form of discourse which could be of geneial adoption Another 
and highei testimony to the same effect ıs the need now fie 
quently and loudly expressed fo. a uniform te1mmology ın the 
sciences For many years it has been wged, both ın this country 
and in Euope, that the neologi~ms requued by the sciences be 
derved according to a uniform plan fiom the Greek, and that 
those heretofore obtained from Gieek or Latin be brought into 
one geneial form There is no practical difficulty about this 
except that which arises fiom the Chauvinism of some nations 
which ae blinded by egotism or narrow Notions to the welfare 
of the whole Such a tendency ıs observable in Germany, a 
country once noted foi its cosmopolitan sympathies Its medical 
teacheis, for example, have of late frequently dismissed the 
terms of then science deiived from the Latin and Greek, ın 
older to substitute in their place long, awkward, and inha- 
monious Teutonic compounds No effort at a uniform inter- 
national scientific terminology can be successful 1f the learned in 
each nation be goveined by national piepossessions 

Another obstacle to a universal tongue, and which at the 
same time 1s a cogent aigument for the adoption of one, ıs the 
sentimental love of local dialects and forms of speech by those 
who have imbibed them ın infancy To day there are active 
Societies organized for the preservation of the Welsh, the 
Aimouican, the Basque, the Finnish, and the Flemish For 
many generations neatly all learned writings in Ewope were in 
Latin. In the eighteenth century the Latin threatened to be 
supeiseded by the French [he Transactions of the Academy 
of Sciences of Beilin were in Fiench, so weie the aiticles by 
the Russtan Professors, and ın the earlier decades of the present 
century Fiench prevailed in the Reports of the Royal Northern 
Society of Antiquartes, and ın mostscientific publications 1n Slavic 
and Northein Teutonic counties ‘This ıs the case no longer 
Every little piincipality claims that ıt should print what it has 
to tell the world of science in its own dialect, and claims that 
the would of science should lean this dialect Thus we have 
on the list of our scientific exchanges publications in Roumanian 
and Bohemian, 17 Icelandic and Basque, in Swedish and Hun- 
gauan, in Armenian and modern Greek, ın Japanese and in 
Portuguese, without counting the more familiar tongues Even 
a linguist by piofession, such as Max Muller, has exclaimed 
against the veiy Babel, the confusion of tongues, which exists 
in modein scientific literature He has sounded an earnest 
appeal to the learned writers of the world to express themselves 
in one of the half-dozen languages which every man of wide 
education 1s supposed to read—to wit, the English, Fiench, 
German, Spanish, Italan, or Latin 

But even with the advantage of a well-developed inter- 
national scientific termmology, it 1s a good deal to ask ofsa 
student of science that he should spend the time to acquire a 
reading knowledge of thesegsix tongues In many cases it 1s 
wholly impossibie for lack Sl time But time could always be 
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spared to learn one language, ıf that were enough, particularly 
if this one were exceptionally simple and easy ın its giammar 
Aga.n, the commercial and travelling world demands one 
tongue only, ın addition of course to that which its members 
leain im infancy, a tongue facile to acqune, and adaptable to 
their peculiar wants The time 1s not far off when one system 
of weights, measures, and coinage, one division of time, one 
code of international law, one mode of quarantine and sanita- 
tion, one costume, will prevail throughout the civilized would, 
and along with this unification of action mast and will come a 
unification of speech It is not only desirable, ıt 1s certain to 
arrive , and, as beings of intelligent self-consciousness, looking 
before as well as after, 1t becomes us to employ our faculties to 
direct the course of events so that this one universal language 
be not left to blind chance, but be fiamed and adopted of 
deliberate choice, and with the wisest consideration 
II —Convinced, therefore, that the time 1s ripe for the pro- 
mulgation of a general form of speech for the civilized members 
of the race, we will now inquire what should be the requive- 
ments of such a tongue to ment the recommendation of this 
Society 
We begin by the observation that the Aryan stock 1s now, and 
has been for 2coo years, the standard-beare: of the cıvihzation 
of the world , hence, a universal language shou'd be based upon 
the general linguistic principles of that stock In the Ayan 
stock the six principal living tongues in the ordei of then 1m- 
portance and extent may be ranged as follows English, Fiench, 
German, Spanish, Italian, Russian It should be the aim of 
the proposed general tongue to ally itself to these somewhat in 
the order noted, as thus being more readily acquired by the 
greate: number of active workeis in the world at the present 
time 
The elements of all languages arange themselves to the 
linguist under three headings—phonetics, giammar, and lexico- 
graphy , in other words, the vocal, the formal, and the material 
characteristics of the tongue, and under these thiee headings 
we will sketch the traits which should make the projected 
universal language 
(1) Phonetics —We beleve all will assent to the following 
Piopositions — 
The orthography of the universal language should be absolutely 
phonetic 
Every letter ın ıt should always have the same sound 
This sound should be one common to all the leading Aryan 
languages, and hence piesent no difficulty to a person speaking 
any one of them 
Diphthongs, digraphs, and double consonants should all be 
omitted as misleading 
The meaning should never depend on tone «accent, quantity 
of vowels, nor rising and falling imflections of the voice AÙ 
these are inadequate and unnecessary expedients of the linguistic 
faculty 
The vowels should be limited to the five pure vowels a, e, 2, 
0, u, pronounced as in Italian, and all impure or modified 
vowel sounds, as the German a, o, #, the French x, the English 
u (as in use), o (as in zot), and the neutral vowel z (in but) 
should be discarded All the Aryan tongues named possess 
the five pue vowels, but not all the impure and neutial 
vowels 
In the consonantal scheme all gutturals, aspirates, lisps, and 
nasals should be omitted Thus, the Geimar ch, soft or hard, 
the Spanish z, the English 4 and z4, the French» , and likewise 
all double consonantal sounds, like the Spanish 4, M, 77, 
the German 47, ff, the Russian schésch, the Italian zz, cc, &e , 
should find no place Of all the Aryan languages the pure 
Castilian Spanish comes the nearest to such an ideal phoneti- 
cism, and it appioaches very near indeed, a few consonantal 
heresies and the accent being its only drawbacks 
In the written alphabet of such a language there should be, 
and there would be no occasion for, any diacritical marks what- 
ever The so-called Laun o: Roman handwuting and type 
should be employed, but with the omission of every sign which 
would iequire the writer to take his pen from the pape: in the 
middle of a word, or else 1eturn to it in orde: to complete it 
Hence the z should have no dot (as ıs the case in Geiman), nor 
the 7, and the ¢ should not be ciossed No accents should be 
needed,eand no apostrophes 
“The sounds of the language should not only be easy, they 
should also be fairly agreeable to the ear, and combinations 
should be sedulously avoided wiegh in any of the leading 
tongues have indecorous or degiadingz associations 


Brevity ıs of great importance, and eats word should be 
reduced to its simplest discriminative sound, consistent with 
sonorousness and lucidity 

(2) Lexzcogi aphy —The vocabulary of the universal language 
should be based primarily on the vocabulary which 1s common to 
the leading Aryan tongues There are 1500 words in German 
which aie almost or quite the same in English , there are more 
than this number common to English, French, Italian, and 
Spamish A selection should be made from these similar or 
identical word-foims as the foundation of the lexicon At least 
a thousand words in common use will be found to be the same 
in all these languages, when weeallow for the operation of 
simple and well-known phonetic laws Let the leainer be 
taught these laws, and he will at once know a good share of all 
the more usual terms of daily intercourse in this new language, 
and he will pronounce them correctly without a teacher, because 
it will contain no sound which 1s strange to his ears, and each 
word would be spelled as ıt 1s pronounced 

This existing common piopeity of words, once assorted and 
presented in tke orthography above set forth, would form one 
element of the lexicon, another will be those words obtained 
from an international scientific terminology, to be decided upon 
by the Committees of International Congresses, appointed for 
that purpose 

Commercial and business terms are aleady largely the same, 
and there would he little difficulty in obtuning a consensus of 
opinion about them which would prevail, because it 1s of direct 
pecuniary advantage to business men to have such a uniformity 

There 1emain the terms in art, literature, poetry, politics, 
imagination, &c , to be provided for But in the opinion of 
this Committee 1t does not seem desnable at this time to urge 
the formation of a vocabulary which would be exhaustive Much 
of ıt should be left to the needs of the future, as obseived and 
guided by the International Committees who should have the 
cae and duection of the universal tongue These Committees 
should, by common consent, hold the same relation to it that 
the French Academy has, in theory at least, to the French lan- 
guage, enlarging and purifying it by constant and well-chosen 
additions Asn France, each wiiter would enjoy the privilege 
of introducing new terms, formed in accordance with the prin- 
ciples of the tongue, and such terms would be adopted or not, 
as they should recommend themselves to other writers in the 
same field 

(3) Grammar —By far the greatest difficulty is presented by 
thedormal o1 grammatical features of such a proposed tongue 

‘We may best appioach this part of our task by considering 
how the grammatical categories, or ‘‘ parts of speech,” as they 
are called, are treated in the various Aryan tongues, and selecting 
the simplest treatment, take that as our standard 

It may indeed be inquned whether in the grammar we might 
not profitably pass beyond the Aryan group, and seek for 
simpler methods in the Semittc, Tuianian, African, or American 
languages But it 1s a sufficient answer to this to say that there 
1s no linguistic process known to these remote stocks but has a 
parallel in some one of the Aryan dialects , and if such a pro- 
cess 1s very slighzly developed in these dialects, this 1s probably 
the case because such a process has been found by experience 
to be unsuited to the modes of Aryan thought 

Returning to the grammatical categories ot parts of speech, 
we find them usually classified as nine, to wit articles, noun, 
pronoun, adject.ve, veib, adverb, preposition, conjunction, 
interjection 

The last of these, the interjection, 1s of no importance, and 
as foi the first of them, the article, we find that the Latin and 
the Russian move along perfectly well without it, and hence we 
may dismiss 1t, whether article definite or article indefinite, as 
needless ın the univeisal language 

The adjective in Latin has gender, number, and case, and, ın 
most living Aryan languages, has number and gender, but in 
English ıt has nezther, and, therefore, true to the cardinal prin- 
ciples of economy in the formal portions of speech, in the uni- 
versal language it should have neither More than this, in 
colloqmal Englisn and German, and always m English ın the 
comparative degree, there 1s no distinction between the adjective 
and the adverb, and upon this hint we perceive the inutility 
of the distinction and dismiss ıt as opeiose only The com- 
parison of adjectives should be by words equivalent to more and 
most, as 1s practically the case in the Romance languages, and 
never by comparative and supeilatrve teimiations, as in 
English and German, as our endeavour should always be to 
maintain the theme unchanged 
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This reduces om nine parts of speech to six, which are proved 
to be enough, by the facts quoted. 

The noun in German undergoes changes for gender, number, 
and case Of these the gendei ın all Aryan tongues, except 
English and modern Persian, is an absurdity, without applica- 
tion to the object, and a most serious impediment to learners 
Grammatical gendei, therefore, should be absolutely dismissed, 
and material gender expressed by the feminine adjective of sex, 
as in English and most American languages (beat, she bear, rat, 
she-rat, &c ) 

The Gieck has a singular, dual, and a plural numbe: The 
dual has dropped out of modern tongues, and ın many instances 
the plural ıs giammatical only and not materal Indeed, as in 
most Ameiican languages, so often in English and German, the 
plural form is not used even when the plural number 1s meant 
‘Thus, we say, ten head of steers, six dozen herring, sechszehn 
Stuck Cigaien, sechs Uhr Abends, &c It 1s probable, there- 
fore, that both gendei and number could be usually dispensed 
with m nouns 

With 1egaid to the case of nouns, ıt will be observed that the 
tendency of all the Teutonic and Romance languages has been 
to get rid of them Fiench and Spanish have succeeded com- 
pletely, the English retains the genitive, the German the 
nominative, genitive, dgtive, and accusative, in some instances 
The cases have been supplied by the use of pronouns and pre- 
Positions, and we shall be wise to 1espect this tendency as 
indicative of linguistic piogress It 1s historically clear that to 
attempt to restore the case-endings of nouns would be to steer 
dnectly against the current of linguistic evolution There has 
even been an effort both in English and Geiman to dispense 
with the genitive by substituting a possessive pronoun for the 
ca$e ending, as “John his book,” ‘Ludwig sem Pferd” 
while the Berlin dialect of the lowe: classes has often but one 
termination for both genitive and dative, where pure German 
has two 

The use of the possessive pronoun to indicate the genitive 1s 
simple and logical , ıt prevails in most American languages and 
most jargons , and ıs quite adapted to the end In fact, some 
dialects, such as the French Cieole of Trinidad, Martinique, and 
St Thomas, contain no pronominal adjectives, and make out very 
well by placing the personal pronoun, like any othe: attr:butive 
case, afte: the noun, as “uv “2, ‘his book,” literally, ‘ book 
he” It might be quened whethe: the unis ersal language would 
not gain ın ease and simplicity by adopting this method of 
placement 

The dative, o1 sdveme endt ecte, could be supplied in a simula. 
manner by a pronoun in an oblique form There 1s no necessity 
for more than two oblique cases of the pronoun, and they can 
be added to all nouns as a substitute for prepositions, when 
needed foi clearness 

The pionouns of the modern tongues, and especially of their 
colloquial dialects, demonstrate that the 1elative, inten ogative, 
and demonstrative forms can be blended without loss of 
lucidity The Geiman de, the English ‘hat, are both relative 
and demonstiative , the Fiench gaz and ¢a are both relative 
and interiogative in Creole 

The reflexive pronoun is used very unnecessirily in most 
modern Aryan tongues There ıs no logical propriety in the 
French / me casse le bras The use of such a form should be 
greatly restricted 

The verb has tense and mood numbei and person It 1s con- 
jugated in all Aryan languages, sometimes regularly, sometimes 
irregularly, and it has many forms In studying its history, 
however, no one can overlook its steady tendency towards sım- 
plification of the form of the theme and the adoption of the 
periphrastic method of conjugation, or that by auxiliares By 
this process the verb loses all inflections and 1s reduced to a 
single form , person and number are expressed in the subject, 
tense, and mode by auxiliaries This should be the process 
adopted by the universal language, with perbaps the exception 
that the simple past and futue might be expressed by termina- 
tions, every verb being absolutely regula. ‘the future termina- 
tion is now lost in Enghsh and German, and even the past 
teimination 1s often dispensed with in both tongues, as ‘I give,” 
“I did give,” ‘ich that geben”, but as both are vigorous in 
the cultivated Romance tongues, these formal elements might be 
conceded 

A very delicate question relates to the substantive verb ‘ to 
be” Shall we omit it or expiess 1t? The Latin rarely intio 
duces it, and there aie numerous tongues in which it has no 
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equivalent On the other hand, modern Aryan speech has de- 
veloped it markedly, the Spanish has its ses and estas, the 
German its sez and weden, expressive of shades of meanmg 
included in ow verb ‘to be” This prominence of the expres- 
sions for existence seems to be connected with marked psycho- 
logical advances, and a ripening self-conscicusness, as has been 
lately set forth by a profound Fiench ciitic of language, M 
Raoul de la Grasserile We should be inclined, therefore, to 
respect this expression, and allow it in a universal language the 
prominence it enjoys in most Aryan tongues of modern type 

The prepositions offer great difficulties in modein languages 
The most of them can be omitted by making all verbs which 
have an active meaning govern then object directly, and have 
the direct object follow the verb and the induect object placed 
later ın the sentence The phase, ‘‘ Give to the child a spoon,” 
would be just as intelligible in the form ‘‘ Give spoon child,” if 
we remember that the direct precedes the indirect object. 

The simplificaticn of grammatical forms here proposed involves 
an equal simplification in syntax, and this ıs an enormous gain 
But it involves also tke loss of freedom of position, so con- 
spicuous a feature in Latin, and by some so highly esteemed 
But philosophically considered, this freedom of position 1s 
solely a rhetorical and artistic gair, not a logical superiouty 
Grammarians even of the classical tongues are perfectly aware 
that there 1s a fixed logical arrangement of words ın a sentence, 
and this, and this alone, 1s the only arrangement which a un- 
veisal language should adopt ‘This arrangement may be buefly 
given as follows subject before piedicate, noun before its 
adjective, verb o1 adjective before qualifying adverbs, immediate 
object before 1emote object This is the logical couse of 
thought, and should be the universal form of expression It 
was a dubious advantage to the Greeks and Latins that their 
numerous inflections permitted them to disregard ıt 

Those languages which rely largely on position obtain rhetorical 
giace by a 1ecognized value assigned to alterations of position , 
and this would apply equally to the scheme proposed 

Other questions will arise ın the projecting of a univeisal 
language Shall we adopt postpositions as well as preposi- 
tions? Shall we indicate inflections by infernal vowel changes? 
Shall we have free recourse to affixes, suffixes, and infixes? 
Shall we postfix conjunctions, lke the Latin? Shall we 
manufacture entirely new roots fiom which to fom new words 
and derivatives? 

To all these questrons your committee 1eplies with an 
emphatic negative All such processes are contrary to the 
spirit which has pervaded the evolution of the Aryan languages 
for the last two thousand years, and their adoption would 
violate the indicated 1ules for the formation of a universal 
Aryan speech 

III In applying the piinciples which have been above set 
forth to the creation of the Rev Johann Mautin Schleyei, we 
find something to praise and much to condemn ın his attempt 

Mr Schleyer fist published a sketch of his proposed uni- 
versal language ın 1878, and the first edition of his grammar in 
1880 It has been welcomed with applause in Geimany, and 
efforts have been made with some success to introduce it into 
Fiance, England, and America 

His scheme ıs evidently the result of conscientious labou and 
thought, and he manifests a just appreciation of the needs of the 
tme, but unfortunately the theory of constiuction he has 
adopted 1s in conflict with the development of both the Teutonic 
and Romance languages, and full of difficulues to ihe learner 

Beginning with its phonetics, we find that he has 1etained the 
ımpue German modified vowels a, o, 2, the French 7 (dsch), 
as well as the aspirated Æ or rough breathing Ile has eight 
vowels and nineteen consonants where five vowels and sixteen 
consonants should suffice , elsewhere he extends his alphabet to 
thirty-seven letters He also intioduces various diaciitical marks 
indicating accent, tones, vocal inflection, and quantity, all of 
which we consider needless and obstructive Double consonants 
ale numerous, and the Volapuk is both written and punted 
with undeiscoring and italic letters, necessary to facilitate its 
comprehr nsion } 

The lexicography 1s based largely on the English, about 40 
pei cent of the words being taken from that tongue, with pho- 
netic modificat.ons These modifications do not regard the 
other Aryan languages, and various sounds of the Volapuk 
alphabet could not be pronovnced by a member of any Aryan 


1 These remarks are based uporsthe seventh edition of Schleyer’s “ Mittlere 
Grammat k der Universalsprache Vulapik” Konstanz, 1887 
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nation without special oral teaching. 
defect 

Moieover, many words aie manufactured fiom entnely rew 
radicals, capriciously, o1 even fantastically formed, and this we 
condemn 

The article 1s omitted which 1s well, but the nouns are m 
flected through a genitive, dative, and accusative case, and a 
pluial number The signs of these cases are respectively a, € 2, 
and of the plual s 

Diminutives, comparatives, and super atives me formed by 
prefixes and suffixes, and on the same plan adverbs are formed 
from adjectives, and adjectives fiom nouns Thus, silef, silver , 
sulefik, silvery , selefikum, more silvery , szlefikun, most silvery , 
selefiko, silverly Ít will be observed that, while this piocess 1s 
not dissimilar to that once frequent ın the Aryan stock, it 1s not 
analogous to that which the evolution of that stock indicates as 
its perfected form 

In the conjugation the subject follows the veih, d2x2—0b, I 
am, wheie dz = am, 0s =I This we object to as contrary to 
the logical arrangement of the proposition We ae suipiised 
to see the Geiman thud person plural (Sve) 1etamed by the 
author as a “‘comteous” form It should be the fust duty of a 
unversal language to 1eject such national solecisms 

The tense is indicated by prefixes a, e,z for the imperfect, 
perfect, and pluperfect active, o and x for tne two fatures 

The passive voice has the prefix #, the subjunctive by tne 
suffix /a, the optative and impeiative by the suffix os, the infini- 
tive by the suffix oz Abstiacts ae formed by adding 4/7, as 
mon, money, monal, love of money, avarice These suifixes 
are to be placed in fixed relations to the 100t, and rence often 
become infixes 

The excessive multiplication of forms lends to Volapuk an 
appearance totally un-Aryan The verbal tFeme 1s modified by 
suteen suffixes and fourteen prefixes There aie a “durative ” 
tense, and a ‘‘jussive” mood, conjunctive, optative, gerund, ard 
supine forms, all mdicated by added syllables, reminding ore 
of the overloaded themes of Tmanian tongues This mechanism 
is not only superfluous, but if any lesson may be learned from the 
history of articulate speech, it 1s precisely the opposite to what 
the universal language should and must be 

The meaning ıs laigely dettved fiom placement, as will be 
seen in the followmg example, in which geadzhos ıs the neuter 
adverbial noun ‘‘goodness,” das Gute, fdo», fron English 
“please,” the thnd singular indicative 

Gudikòs plidos God? 

Goodness pleases God 

Phdos Gode gudik 


This we 1egard as a fatal 


Tt pleases God the good (the good God) - 
Phidds gudik Gode 

Tt pleases well God 

And soon It 1s acknowledged by the autho: that obscurities 


may easily anse fiom these transpositions, and thee 1s much 
dependence on accents and tones 

Fiom this bief comparative examinrtion of the evolutionary 
tendencies of the Aryan tongues and the scieme of a universa 
language as offered in the works of Mr Schleyer, ıt 1s plainly 
evident that the two are in absolute opposition 

Volapuk 1s synthetic and complex, all modein dialects be- 
come more anl moie analytic and grammatically simple, the 
formal elements of Volapuk are those long since discaided as 
outgiown by Aryan speech , its phonetics aie strange in parts 
to every Alyan, poitions of its vocabulary are made up 
for the occasion, and its expressions involve unavoidable 
obscuiities Wath an ardent wish for the formation and adop- 
tion of such a universal tongue, and convinced as we are that 
now ıs the time ripe for its 1eception, we cannot recommend 
Volapuk as that which ıs suited to the needs of modern thought 
On the contrary, it seems to us a distinct retiogression 1n 
linguistic progress Non in this day of combined activities does 
it appear to us likely that any one individual can so appreciate 
the needs of civilized nations as to fiame a tongue to suit them 
all Such a tash should be confided to an International 
Committee fiom the sıx or seven leading Aryan nationalities 

In conclusion, your Committee would respectfully suggest that 
it would eminently befit the high position and long established 
veputagion for leaining of the Ametican Philosophical Society, 
@ take action in this matter, without delay and to send an 
official proposition to the learned Societies of the world to umite 
in an Inteinational Committee to ar a universa: language for 
business, epistolary, conversational; and scientific purposes As 
~he time once was when the ancestors of all Aryans spoke the 





same tongue, so we believe that the penod 's now nea when 
once again a unity of speech can be establishec, and this speech 
hecome that of man everywhere in the civilized world for the 
pw poses herein set forth 

Your Committee therefore offers the following 1esolution— 

Resolved,—That the President of the American Philosophical 
Society be requested to imclose a copy of this Report to all 
leained bodies with which the Society 1s ın official 1elations, and 
to such othe: Societzes and incividuals as he may deem proper, 
with a letter ashing their co-operation m perfecticg an inter- 
national scientific terminology, and also a language for learned, 
commetcial, and ordinary interc®mse, based on the Aryan 
vocabulary and grammar in then simplest forms , and to that 
end proposing an Inteinational Congiess, the fist meeting of 
which shall be held in London or Paris 


D G Brinton, Chats man, ) 
HENRY PHILLIPS, JUN, Committee 
MUNROE B SNYDER, \ 


The following Supplementary Report was also iead on the 
same occasion — 


The former Repoit having been recommitted, your Commit- 
tee avails itself of the opportunity to explain more clearly the 
aim of the pievious paper, to meet #ome of the objections 
offered against particular statements, and, at the request of seve- 
1al membeis, to enlarge the scope of the Repoit, so as to 
embiace a brief consideration of the two othe: universal lan- 
guages recently wged upon the public, the ‘‘ Pasilengua ” of 
Steiner, and the ‘inte:national language ” of Samenhof 

The aim of the Committee was stiongly to wge the desna- 
bility of taking immediate steps to establish a universal language, 
both for learned and general purposes These steps, it assever- 
ated, s1ould be taken by the learned wold as a body , the form 
of language adopted should be indorsed by the scientific Socie- 
ties of all nations , by then 1ecommendation ıt should be intio- 
duced mto schools and Universities, and competent private 
teachers would soon make it familiar to all wh» would have 
occasion to use ıt The Repoit distinctly states that it is in 
nowise expected that this mternational language will supplant 
any existing native tongue It ıs to be learned z% addition to 
the native tongue, and not 17 place of ıt 

The aim of the grammatical portion of the Report was simply 
to maintain three theses fist, that the pronunciation of the 
pr8posed tongue should be so simple that 1t could be leaned by 
anyone speaking an Aryan language, without the necessity ‘of 
oral instiuction , secondly, that its gramma should be simplified 
to the utmost , and thudly, that its lexicon should be based on 
the large common property of words ın the Aryan tongues 

Your Committee repeats and insists that these are the indis- 
pensable 1equisites to any such proposed inteinational tongue 
Tt does not insist that the individual suggestions and recom- 
mendat‘ons contained in the Report should be wged at all 
hazards They were advanced rather as hints and illustrations, 
than as necessary conditions, Nevertheless, they weie not 
offered hastily, and your Committee desnes to refer to some of 
the mam arguments advanced agaist them This it 1s prepared 
for the better, thiough the complaisance of Profs Seidensticker 
and Easton, who have foiwaided to the Committee, at its 
request, abstracts of then remarks 

Both these very competent ciitics attack the piinciple of 
deducing the grammar of the proposed language fiom the latest 
evolution of Aryan speech, to wit, the jargons Prof Serden- 
sticker accuses such a grammai of ‘‘poveity,” and adds “A 
higher oiganism ıs of necessity more complex than a lower one ” 
Piof Easton denies that the late: ıs the bette: form, o1, to 
use his own words, ‘‘that the change fiom an inflec*ed to an 
analytic tongue marks an advance in psychologic appiehension a 

These criticisms attach a fundamental thesis of your Com- 
mittee, and as they doubtless express the views of very many, 
they must be met 

In our openion, they rest upon a radical misconception of the 
whole process of linguistic evolution The crucial test of the 
development of language ıs that the sentence shall express the 
thought intended to be conveyed, and nothing more When 
this can be attained simply by the ordei of words in the sentence, 
without changes in those words, such changes are not merely 
aseless, they aie buidensome, and impede the mind Al para- 
digmatic inflections, whether of nouns, adjectives, or veibs, are 
relics of lower linguistic organization, of a barbaric condition of 
speech, and aie thown aside as useless lumbe1 by the active 
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linguistic faculty in the evolution of Jargons Compare a simple 
Latin sentence fom Cicero, with its translation into English, 
which 15 a Jargon of marked type, and note how much is dropped, 
and with what judicious economy ‘* Romanzs equitibus litere 
aferuntu”—* Letters are brought to the Roman knights ” 
One word heie will serve to illustrate all In Latin the speaker 
must think of the adjective Romans as masculine, not feminine, 
or neuter, as plual, not singular, as a dative, not a nomina- 
tive, accusative, or vocative form , as agreeing ın all these points 
with the noun ıt qualifies , and finally, as of the first, and not 
of the second, third, or of some irregular declension All this 
needless labour 1s saved in tl English adjective Roman by the 
method of position or placement And so it 1s with every other 
word in this sentence The evidence, both from theory and 
from history, 1s conclusive that the progress of language, linguis- 
tie evolution, means the rejection of all paradigms and inflections, 
and the specialization of the process of placement 

Prof Easton maintains that this method (that of placement) 
“introduces an element of great difficulty mto the language,” 
d also doubts the acceptance of the logical order stated in the 

eport 

To the first of these obyections the obvious answer 1s that the 
method of placement ıs that uniformly adopted in all jargons 
and mixed tongues, which is positive proof that it ıs the least 
difficult of any method @f eapressing relation As to the logical 
orde: referred to by the Committee, it 1s surprising that any 
exception should be taken to it, as ıt 1s that stated ın the common 
classical text-books 

Some related minor points remain to be noticed In oppos- 
ing vocal inflection, signs, and accents, in their Report, the 
Committee 1eferied only to the witten, not to the spoken lan- 
guage The phonetic formation proposed 1s insisted upon only 
to the extent that no sound should be introduced which would 
be strange to the sia leading Aryan languages The substi- 
tution of placement for prepositions, which they recommended, 
was meant as illustrative merely ‘Lhe particular statement that 
the Beilin dialect (of the lower class) has but one termination 
for both genitive and dative ıs upon the authority of Dr and 
Mrs Seler, of Berlin, the former a professed linguist, the latter 
born and iaised in that city The question whether, in the 
Geiman expiession, sechs Uhr Abends, the word Uhr ıs a singu- 
lar form with a plural meaning, 1s contradicted by Piof Seiden- 
sticker , but, in view of the stiictly analogous Spanish expression, 
las sets horas de la tarde, the Committee maintains its original 
opinion 

pe from these specific animadversions, there were some 
general objections which should beansweied Various speakers 
maintained that the project of an international language 1s ım- 
possible of 1ealization , others asserted that ıt was unnecessary , 
others that, even 1f 1ealized, such a tongue could have no figurative 
or aitistic wealth of resou ces 

To these strictures ıt 1s replied that within eight years Vola- 
puk 1s claimed to have acquned 100,000 students, w.thin a 
month it has attracted attention all ove: the United States, 
within a week a number of German merchants have announced 
to their foreign coirespondents that in future it will be used in 
their business communications If this is the case with so im- 
perfect a language, backed by no State, no leained body, not 
even by the name of any distinguished scholai, what would be the 
progress of a tongue peifect in adaptation, and supported by all 
these aids to 1ts introduction? In a decade it would be current 
among 10,000,000 people That it would be barren in figurative 
meanings, or sterile in the expression of the loftier sentiments, 
is inconceivable, because, formed though it would be of de- 
liberate pmpose, the inherent, ever-active linguistic faculty of 
the race would at once seize upon it, enrich it, mould it, and 
adapt it to all the wants of man, to the expression of all his 
loves and hates, his passions and hopes 

Your Committee closes with a reference to the reraining two 
tongues now claimants for universal adoption 

The “ Pasilengua” (Gemernsp ache, ‘Tongue of All”) was 
introduced by P Stemer, in 1885, with a small gyammar and 
dictionary, published ın German The ‘international lan- 
guage” of Dr L Samenhof, of Warsaw, 1s an arrival of the 
present yeai, and ıs explained by him ın a small volume, issued 
in French, in his native city, unde: the pseudonym of “ Dr 
’Esperanto ” 

Both these have puisued the correct path in the formation of 
then vocabulaiy , they both pioceed on the plan of collecting 
all words common to the Aryan languages, changing their form as 
little as possible consistently with 1educing them to an agieeable 


phoneticism, and when the same word has acquired diveise sig- 
nifications, selecting that which has the bioadest acceptation 
The plan of Dr Samenhof 1s especially to be recommended in 
this respect, and may be offered as an excellent example of 
sound judgment It is remarkable, and remarkably pleasant, to 
see how easy it 1s to acquire the vocabulary of either of these 
wniters, and this is forcible testimony how facile ıt would be to 
secure an ample and sonorous stock of words, practically familar 
to us already, for the proposed universal tongue 

Unfortunately, the alphabets of both employ vations dia- 
critical marks and introduce certain sounds not univeisal to the 
leading Aryan tongues These blemishes could, however, be 
removed without much difficulty 

It ıs chiefly ın the grammar that beth err from the principles 
strenuously advocated by your present Committee The Pası- 
lengua has an article with three genders, zo, ta, te, corresponding 
to the German de, de, das, ıt has also thee case-endings to 
the noun, besides the nominative form, which itself changes 
for singular and plural, masculine and feminine In the verb 
the tenses are formed by suffixes, six for the Indicative, four for 
the subjunctive, while a number of other suffixes indicate 
participles, gerunds, imperatives, &c 

In the same manner, Dr Samenhof expresses the relation of 
the elements of the proposition in the sentence “ by introducing 
prefixes and suffixes” “All the varying giammatical forms, 
the mutual relation of words to each other, aie expressed by the 
union of invariable words” (‘‘ Langue Internationale,” p 13) 
He acknowledges that this is “ wholly foreign to the constiuc- 
tion of Ewopean [he means A1yan] languages,” but claims that 
it yields a grammar of such marvellous simplicity that the whole 
of ıt could be learned .n one hour In reality, 1t 1s what 1s 
known to linguists as the agglutinative process, and 1s found in 
the Unal-Altaic tongues, in high perfection 

It will be seen at once that the grammatic theortes of both 
these tongues aie directly ın opposition to that advocated in the 
present and the previous Repoits These are both distinct re- 
trogressions to an earlier, less developed, and more cumbersome 
form of language than that which dispenses with paradigms and 
inflections of all kinds ° 

Neveitheless, these repeated efforts go to show that an inter- 
national language 1s needed, that ıt ıs asked foi, that it 1s coming, 
and justify the propuety of this Society, which, as far back as 
the second decade of this century, maiked itself as a leader in 
linguistic science, taking the van m this impoitant and living 
question 


After discussion, during which amendments to the resolu- 
tion originally proposed by the Committee were offered by 
Prof Cope and Mr Dudley, tne Society adopted the following 
resolution by a unanimous vote— 

Resolved,—That the President of the American Philosophical 
Society be requested to address a letter to all learned bodies 
with which this Society 1s in official relations, and to such other 
Societies and mdividuals as he may deem proper, asking their 
co-operation in perfecting a language fo. leained and commeicial 
purposes based on the Aryan vocabulary and giammai in then 
simplest forms, and -o that end proposing an International 
Congress, the firs. meeting of which shall be held in London or 
Paris 





THE LICK OBSERVATORY 


WE reprint fiom the Dary Alta Califor nea the following 
extuacts from a puivate letter from Piof Holden to a 

gentleman in San Francisco, giving details regarding the first 

astronomical obseivations made at the Lich Observatory — 


“The Lick Observatory 1s beginning to present a very different 
appearance, both by n.ght and by day, fiom the one it lately had 
dung its penod of construction At night the windows which 
have been so long Gark show the lamps of the astronomers 
gleaming thiough them The shutters of the observing slits are 
open, and the vanous instruments are pointed through them at 
the sky ‘he actual work of obseiving has begun, and the pu- 
pose for which the Observatory was founded—to be ‘useful im 
promoting science ’—1s in the way of being accomphshed . Piof 
Schaebeile, late of Ann Arbon, has commenced the long tasle 
which has been assigned to him—namely, to fix with the very 
highest degree of Precision cated to modern science, the 
position of the ‘fundamenta? stars’ with the Rep.old mendian: 
circle The time-seivice foi 1a'lway use 12 now conducted by 
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Mr Hull (late assistarit to Prof Davidson), which leaves Mr 
Keele: free to make the necessary studies of the great sta 
spectioscope, which 1s one of the most important accessories of 
the 36-mch equatorial Mr Bainard 1s assiduously observing 
comets and nebule with the fine 12-inch equatorial, and getting 
the photogiaphic appliances in readiness to be used with the 
great telescope He has already discovered twenty new nebulz, 
found ın the course of his sweeps for new comets To show you 
some of the advantages of our situation here, I may tell you that 
Prof Swift, of Rochester, has a fine 16-inch equatoual by Alvan 
Clark, and has discovered many faint nebule by its use Two 
nights ago Mr Barnard was examining some of these excessively 
faint objects by means of the 12-inch telescope (which gives only 
a little more than half the hght of Prof Swift’s), and in the field 
of view wheie Piof Swift had mapped only one nebula Mi 
Barnard found three, two being, of course, new ‘This is due 
not only to the observer’s skill and keenness of eye, but in gieat 
measure to the purity and transparency of our atmosphere here 

‘* The Eastern astronomeis have given up the observation of 
Olbers’s comet, which 1s now only aboat 7/100 as bright as last 
year, but Mr Barnard has succeeded in follow.ng it up to last 
night, when it finally became too faint to be seen even, here 
These observations, which are several weeks later than those of 
other Observatories, are of 1eal value, as they determine a larger 
arc of the comet's orbit, and enable 1ts motion to be fixed with a 
much higher degree of accuracy Mr Keeler is just reducing 
his observations of the fa nt satellites of Mars, made with the 
large telescope during the past months You can gain some 
sort of an idea of the immense advantage of the great telescope 
an such observations, when I tell you that the brightness of the 
satellites as observed by him was only about one-sixth of then 
brightness at the time of their discovery We can, then, 
make satisfactory observations of objects which me sex times 
fainter than those very minute satellites of Mars were when 
Prof Hall discovered them m 1877 with the great telescope 
at Wash.ngton Iam becoming familiar with the peifoimance 
of the large telescope and learning bow to get the veiy best 
work from it It needs peculiar conditions , but when all the 
conditions are favourable its performance 1s saperb I am, as 
you know, famılar with the action of laige telescopes, having 
observed for many years with the gieat refiactor at Washington, 
but I confess I was not prepared fo: the truly magnificent action 
of this, the greatest of all telescopes, under the best conditions 
I have had such views of the bright planets {Mars and Jupiter), 
of nebulz, the Milky Way, and some of the stars, as no other 
astronomer ever before had Jupiter, especially, is wonderfully 
full of detal that I had not begun to see before The disks of 
his moons can be 1eadily noted in smalle: telescopes , but here 
they are full and round, lke those of planets I am almost of 
the opinion that the curve of Jupiter’s shadow might be seen on 
the surfaces, unde: favouradle cucumstances, when the satellites 
suffer echpse There 1s 1eason to believe tnat the satellites of 
Jupitei, like our own moon, present always the same face to 
their planet This can be studied here to great advantage if 
the dishs piesent any of the markings which are ieported by 
other obseivers 

“ The Milky Way is a wonderfulsight, and I have been much 
interested to see that there .s, even with out superlative power, 
no final resolution of its fine: parts into stais There 1s always 
the background of unresolved nebulosity on which hundteds and 
thousands of stars are studded—each a bright, sharp, separate 
point The famous clu-ter in Hercules (where Messie: declared 
he saw ‘no star’) is one mass of sepaiate individual points 
The central glow of nebulosity ıs thoroughly separated into 
points I have been specially interested in looking at objects 
which are familiar to me in other telescopes and in compating 
our views with the drawings made by Lord Rosse with Ins giant 
6 foot reflector Theoretically, his telescope should show more 
than ours, foi his collected the most light But the defintion 
(sharpness) of his is fat behind om own, as we constantly see 
For example, the ring nebula in Lyra ıs drawn by I oid Rosse 
with no central star At Washington, one small star can be seen 
in the midst of the central vacuity, but here we are sure of seeing 
thiee such at least These aie interesting on account of then 
critical situation in the nebula, not simply as stars 

“The great Tufid and Omega nebulz aie wonderful objects 
bere Not only 1s a vast amount of detail seen here which can- 
not be seen elsewhere, but the whole aspect of them 1s changed 
Many points that are doubtful wity other telescopes are perfectly 
simple and clear here I have alw&ys considered that one of the 
great practical trmmphs of this telescope would be to settle, 


once for all, the doubts that have aisen and that will arise else- 
where Now, I am swe that we shall be able f do this, and in 
a way to end controversy 

“ Of course you understand that the penod of construction 
here :s not yet quite over, though, I am thankful to say, it is 
nealy ended We have been making our observations, so far, 
under great disadvantages, and now that we see the way out of 
most of them, and look forwaid to work uninterrupted by 
machinists and constructors, we begin to 1ealize the opportunity. 
It really takes time to understand how to utilize it in the very 
best way <A gieat telescope is not like an opera glass, which 
can be taken out of one’s pocket, afid which 1s at once ready for 
use It is a delicate and a complicated machine, which demands 
a whole set of favouiable conditions for its successful use 
Every one of these conditions has to be studied and understood, 
so that it can be commanded and maintained We have been 
busy might and day ın this work, and in completing the thousand 
arlangements and contilvances which are essential in orde: to 
tun this vast establishment from a museum of idle instiuments 
into a busy laboratory, where the nner secrets of the sky are to 
be studied We feel sure now that in a comparatively short 
period we shall be m full activity In the meantime every one 
of us ıs doing his best under the conditions 

** We expect to open the Observatory to visitois every Saturday 
night fiom 7 to 10 o’clock, beginning nekt Saturday, July 14 

“EDWARD S HoLDEN ” 





SCIENTIFIC SERIALS. 


Studies fiom the Biological Laboratory of Johns Hopkins 
University, vol v No 4, June 1883 —On the lfe history, of 
Epenthesıs mecraydt (n sph by W K Brooks, Ph D (plates 
13-15) In Jine 1887, Dr Biooks found at Nassau, in the 
Bahamas, a few specimens of a Hydromedusa belonging to the 
Eucopide, bearing upon each one of its four reproductive organs a 
number of Hydroid blastostyles fiom which young Me lusze were 
produced by budding, a method of reproduction which has no 
parallel among the Hydroids, 1f, indeed, ıt occurs elsewhere in 
the animal kingcom While in their endless diveisity the Hydio- 
medusz piesent nearly all .maginable phases of development, 
yet in all hitheito recorded cases the lfe history of each species 
fiom tre egg to the second generation of eggs 1s a history of 
progression, but this Nassau Medusa ıs an exception to the 
gereial rule , the bodies which are carried on the 1epioductive 
organs of the Medusa aie true blastostyles, so that theie 1s a re- 
capitulation of larval stages without sexual reproduction This 
temaikable form had on its first discovery been 1efened to 
Oceania, but ıs really an Epenthesis The Medusæ cary on 
their repioductive organs campanularnian Hydroid blastostyles 
inclosed in chitinous gonangia These blastostyles do not multi- 
ply by budding or from Hydioid corm, although they produce 
Meduse by budding The ectoderm of the blastostyle is produced 
by ordinary gemmation, and ıs dnectly continuous with the 
ectoderm of the Medusa, but its endoderm has no direct com- 
munication with the medusal endoderm, its geim-cells arismg by 
the process termed sporogenesis by Metschnickoff —Observations 
on the development of Cephalopods homology of tne germ- 
layers, by $ Watase (plates 16 and 17) In this most important 
pape: the history of the formation of the geim layers 1s traced, 
and many disputed points me settled —On the development of 
the Eustachian tude, middle em, tympanic membuane, ard meatus 
of the chick, by Dı F Mall (plates 18 and 1g) Confirms Piof 
His’s demonstiation, controveited by Fol and otheis, that the 
bianchial clefts are not fissures —On the branchial clefts of the 
dog, with special 1eference to the origin of the thymus gland, 
by Dr F Mall (plates 19-21) —On eaperiments with chitin 
solvents, by T H Morgan Recommends the Labaiaque solution 
(potassium hypeichlorite) as a solvent for chitin 


Notes from the Leyder Museum, vol x No 3, July 1888 — 
Among the longer articles may be mentioned —On the Erotylidze 
of the Leyden Museum, by the Rev H S Gorham About 
seventeen are new, including fou for which it has been necessary 
to make new genera —On some new Phytophagous Coleoptera 
hom Bazil, by M Jacoby —On the Shrews of the Malayan 
Archipelago, by Dr F A Jentink —On the habits and anatomy 
of Ofisthocomus cristatus, by Dr C G Young In this paper 
there are no references to the various memoirs already published 
on the anatomy of this bird —On some new ol little-known 
Longicoins (Pachyteria), by C Ritsema —On birds from the 
Congo and South- Western Afiica, E B ttukafer 
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Revue d Anths ofolcgie, troisième scrie, tomé 1u troisieme fasc 
(Paris, 1888) —Report on the excavations made ın the bed of the 
Liane in 1887 1n laying the foundations for a viaduct, by Dr 
E T Hamy ‘The mouth of this uver, which is now filled with 
alluvial deposits, was ın earlier times a vast estuary opening into 
the Channel , and ın the recently completed excavations there has 
been found a mingled mass of animal bones, with metal and 
pottery fragments, belonging to all historic ages, fiom Roman 
times to om own, while the deep underlying strata recall, in their 
general character and appearance, Quaternary format ons 
Besides these remains, sevel pieces of a human skeleton have 
been found, including the ciamium, which 1s considered by M 
Hamy and other anatomists as belonging, in regard to its essential 
characteristics, to the oldest Quaternary ciamal type A slight 
degree of prognathism is the only feature of inferiomty which it 
presents, and it in no way resembles the Negio or Negroid form 
The remarkable elongation of all the bony parts ın a vertical 
direction may be regarded as the special pecultauity of this skull, 
of which M Hamy gives numerous measurements, based on the 
system adopted in the Cranza Zthuica —Continuation of an 
essay on the stratigraphic paleontology of man, by M Marcellin 
Boule The larger portion of this paper treats of the actual 
condition of paleontological research ın England, and describes 
at length the numeionsglirections ın which light has been thrown 
by recent British geologists on the effect of glacial action in 
determining the character and forms of the predominant geo- 
logical features of the Buitish Isles The writer gives unqualified 
praise to the labours of Ramsay, Geikie, and others, lamenting, 
howeve1, that in rezard to numerous important points the views 
of the leading English palaontologists pre-ent great divergencies 
In the second part of his essay M Boule passes in review the 
reSults obtained by recent investigations of the traces existing ın 
the Alps of recuriing and inteimittent glacial periods In this 
inquiry he has made special use of Heir Penck’s great work, 
© Mensch und Eiszeit ” (1884), ın which the strongest evidence 
ıs brought forward in proof of more than one advance and 
retrogression of glacieis in the valley of the Iller, and at other 
points of the Alpine 1ange ‘These views have been confirmed 
by M Blaas, and quite 1ecently (1887) by M Baltzer, and with 
few exceptions they have been generally adopted by Continental 
geologists, M Falsan, Prof Favre, of Geneva, and one or two 
others alone refusing to renounce the theory of one sole glacial 
period, while, however, they admit the possibility of the oldest 
glaciers having experienced more or less prolonged phase of 
advance and retreat —The latest stages of the genealogy of man, 
by M Topinard This paper embodies the concluding and most 
important of the lectures delivered by the Professor at the Panis 
School of Anthropology Beginning with the Lemuridx, he 
treats of the grounds on which this animal family has been 
included by some, as Cuvier, under the Quadrumana, while 
Linneus, [iusley, Broca, &c , class them with the Primates To 
the latter view M Topinard adheies, while he agrees generally 
with Prof Huxley in including thiee groups under the Primates, 
viz man, the Simians, and the I emunians, the second group 
being separated into numerous divisions and subdivisions M 
Topinaid’s paper ıs interesting as a fnll and unbiassed exposition 
of the vanous hypotheses advanced by the leaders of modern 
biological inquiry as to the descent of man While he fieely 
expresses his personal aversion to the views of Vogt, which 
evidently point to the Ungulata as supplying the point of de- 
parture from which the primary source of man’s descent emanated, 
he does ample justice to the great valne of his labours, and 
acknowledges the benefit which he has denved from following 
the paths of inquiry maugurated by the darıng German physicist 
Having minutely described the various anatomical characteristics 
which ae common to man and to different mammalian families, 
he gives his reasons foi believing that our descent ıs derived 
fiom the Simiadz through a long series of intermediate forms of 
more or less s'rongly-marked anthiopomorphic chaiacten, dating 
back to the Miocene age, when a divergence from the common 
type may have appeared, which, widening in the course of count- 
less ages, has resulted in developing in man the perfect brain, and 
the maximum of differentiation in the extremities which give him 
his place in Nature —On palontology n Austria-Hungary, by 
M M Hornes The study of the prehistoric remams of their 
country 1s of recent date among Austrians, since the Anthro jo- 
logical Society of Vienna, the only one as yet incorporated by 
them, owes its origi to Rokitansky, and was only founded in 
1870 Since that peiiod, however, highly important results have 
Leer obtained from carefully conducted explorations ın Carinthia 


lacustrine stations has thrown much light on the condition and 
degree of civilizat.on of piimaval man in South-Eastern 
Germany In Lower Austiia almost all isolated hills and 
mountains present evidence of Neolithic occupation, many of 
them still 1etaming megalithic 1ema ns Dr., Hornes’s article 
1s especially interesting as showing what extensive, still almost 
untiodden tracts are being opened to palzcontologists in different 
parts of the Slavoniin and Czeck provinces of Austria , while his 
summary of the results alieady achieved, and his remarks on the 
ethnographic characte of the primitive peoples by whom these 
regions weie occupied in piehistoric times, throw consider- 
able light on a hitherto obscure department of European 
palzontology 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, June 7 —‘‘Note on some of the Motor 
Functions of certain Cramal Nerves (V, VII, IX, X, XI, XII), 
and of the three first Cervical Nerves, in the Monkey (Afacacus 
senicus)” By Charles E Beevor, M D , FRC P , and Victor 
Horsley, BS, FRS (From the Laboratory of the Brown 
Institution ) 

In the course of an investigation which we are making into the 
cortical repiesenta 10n of the muscles of the mouth and throat, 
we have experienced considerable difficulty in describing 
correctly the movements of these paits, especially when there 
was any question of bilateial action occurring 

On icferring to teat-books we failed to find any solution of 
this difficulty, and we therefore determined to make a few 
observations of the movements evoked by stimulating the several 
cianial nerve» supplying this 1egion in the monkey,! so as to have 
a definite basis wheieon to giound om observations of the 
movements obtained by stimulating the cortex 

In the course of this work we have obseived several facts 
which do not harmonize with the views hitherto generally 
received 

The 1esults are summarized as follows —- 


Method of Investigation 

The conclusions we have arrived at are based almost 
entirely upon the results obtained by exciting the 1espective 
nerves at the base of the cranial cavity afte: separating them 
from the bulb 

We have also stimulated the nerves outside the skull in the 
neck both before and after division 

In every case the animal was naicotized with ether In all we 
have done eight eaperiments, and in every case we have 
operated on the same hind of monkey, ż e Macacus senecus 

The nerves were ın each case raised up from then position and 
stimulated in the air by a faradic current through fine platinum 
electrodes, the area of the operation having been gently dried 

‘The cunent employed was from the secondaiy coil of an 
oidinay du Bois-Reymond inductouum, supphed by a 1 Iitre 
bichromate cell The experiment was calefully begun with the 
secondary coil at a distance of 30 cm from the primary, this 
interval being very rarely diminished to more than 15 cm (zero 
being of course the point where.the secondary coil completely 
overlaps the primary ) 





Further Observations respecting the Examination of each Nerve, 
A Crantal Division 


Vth Nerve —Excitation of the motor 100¢ of the trigeminus 
evoked powerful closme of the Jaws, and although the muscles 
of one side only were ın action, the teeth were approximated 
without any lateral deviation of the lowe: jaw 

Vilth Nerve —lhe motor distribution of the facial nerve has 
for the most part been well known for some time However, we 
conside: that, unfortunately, a very fundamental e1:or respecting 
this distiibution has crept into the text-books, ıt being supported 
by one anatomical authority following anothei, and, moreover, 
having been accepted by clinicians as an important aid in the 
differential diagnosis of facial paralysis Weefer to the supposed 
supply of motor fibres from the facial to the levator palati 
thiough the superficial petrosal nerve 

This idea,? upon which so much stress has been laid, 1s 

Previous observers having employed animals of lower orders ® è 

2 Without definitely supporting this view, Gaskell (Roy Soc Pioc, 
yol xlin p 390)showsthat some large ' somatic” nerve fibres leave the facial 


mgt bulb and its exit from the stylo- 


nerve between its origin fron 
mastoid foramen He suggest# that some of them may possibly form 1 


nerve to supply the levator palat, but he leaves their real destinition 


znd Carniola, where the discovery of vast burying-grounds and i unde'ermined 
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entirely hypothetical, as might have been snown at any time by 
stimulating the facial nerve in the skull, and obseiving the soft 
palate. 

We have found that stimulation of the peripheral end of the 
divided facial neive in the internal aucitory meatus failed to 
cause even with most powerful currents the slightest movement 
of the soft palate, although the face was thrown into violent 
spasm ‘Lhe tiue motor nerve supply of the levator palati 1s, 
according to our observations, the XIth nerve (vede infra) 

LXth Nerve  Glossopharyngeal —After exciting this nerve, in 
addition to the movements of the pharynx, which we attribute to 
the contiaction of the stylophalyngeus, and possibly to the 
middle constricto. of the pharynx, we have observed certain 
movements of the palate, as follows —(1) Stimulation of the 
nerve while beneath the stylo-hy oid ligament and uncut, gave in 
two instances elevation of the palate on the same side, and in 
one instance on both sides We suppose that everyone will 
consider with us thts movement to be reflex in origin, but we 
must add (2) that in one case we saw elevation of the palate to 
the same side when exciting the perphera: end of the cut 
nerve In this latte: case, perhaps, the result may be explained 
by the close neighbourhood of the pharyngeal plexus and the 
possible e cape of cunent thereto, and under any circumstarces 
this 1s but a single exceptional observation, so that we lay no 
stiess tpon ıt Finally we never saw movement of the soft 
palate when the glos opharyngeal nerve was stimulated wi hin 
the camal cavity 

Xth Nerve Vagus —In stimulating the uncut nerve outside 
the skull, below the level of its junction with the hypoglossal, 
rhythmical movements of swallowing were produced, which 
occurred at the rate of twenty-five timis 1n thirty-five seconds 

In one observation all the constiictois of the pharynx were 
thrown into action, when the peiupheial end of the cut nerve 
was stimulated outside the skull 

The rhythmical movements of swallowing obtained by sumu- 
lating this nerve must be due to, of course, the simple 1eflex, the 
stimulus acting on the nerve in the cent.ipetal direction, and 
that this was the cases proved by the fact that no movement was 
obtained when the peripheral end of the cut nerve was stimulated 
inside the shull 

The superior laryngeal branch on being stimulated gave 
rhythmical movements of swallowing at the rate of seventeen 
times ın fifteen seconds, but when the nerve was cut and ts 
peripheral end stimulated, only very slight movement was pro- 
duced 1n the laryny, evidently by contiaction of the crico-thyioid 
muscle 

XIth Nerve Accessory to Vagus —In discussing the motor 
functions of the VIIth nerve, we statea that the hitherto 1eceived 
idea of the soft palate bemg suppled by the facial nerve was, 
according to our observations, entnely erroneous We find that 
the levator palati 1s supplied entirely by the XIth neive?} 
When the pertpheral end of the cut nerve was stimulated insice 
the shull, elevation of the soft palate on the same side wes 
invariably seen The path by which the fibres from this nerve 
reach the palate 1» probably thiough the uj per branch of the 
pharyngeal plexus 

XLTth Nerve Hypoglossal —-When the entne neive was 
excited outside the skull, just below the point where it 1s joine 1 
by the first cervical nerve, the tongue was fattened posteriorly 
on the same side, and the tip protruded also on the same side, 
while ın no case was there any heaping up of the tongue 

At the same time the depressois of the hyoid bone were 
thrown into action, and ın some cases this dragging downwards 
of the hyoid completely pievented the tongue from being 
protruded 

The movements described above were repeated without alter- 
ation when the peripheral end of the cut nerve was excited at 
the same place 

It must be particularly noted that the movements of the tongue 
were pwuicly unt-lateral, and this was proved to be the case 
beyond doubt by two expeiiments, in which the tongue was 
divided longitudinally in the middle line to the hyoid bone, wher 
the movements were seen to be entnely confined to the side 
stimulated 

When the cut nerve was excited within the skull a different 
result Was obtamed, the tongue was flattened behind, and pio- 
tiuded towards the same side, but there was no action in the 
depressors of the hy oid 

1 J desire to add here that Dr Feha Son, n the course of some experi- 


ments (unpublished) performed ın conjunction with myself, found that in the 
dog the leva or palatı was innervated by the XIth nerve —Y H 


It has always been held that the depressois pf the hy oid bone 
1eceive then motor nerve supply fiom the hypoglossal thiough 
the descendens noni, but, as will be shown further on, according 
to our obser.ation, these muscles are supphed by the first and 
second cervical neives, and it 1s only when the hypoglossal 1s 
stimulated below the point where ıt 1s jomed by the branch fiom 
the first cervical nerve, that any movement 1s produced ın the 
depressors of the hyoid 


B Spinal Dision 


Om obseivations of the motow functions of tke first thiee 
cervical nerves as regards then influence on the hyoidean muscles 
have been made when the nerves have been excited— 

(a) In the spinal canal 

(4) In the neck immediatery upon then exit from between the 
vertebial transverse piocesses 

The neivesin the spinal canal were separated from the spinal 
cord and thoroughly dred, the efficacy of the precautions taken 
against spreal being evidenced by the difterence in result 
obtained by eaciting each 100t 

The effects »btained by the methods a and 4 were identical 

Ist Cervical Nerze Branch of Union with the Hypoglossal — 
In the desciip 10n of the XIItk cianial nerve, we have stated as 
the result of orr experiments that the defressors of the hyoid bone 
aie not thrown into action when this nerve 1s stimulated witnin 
the skull On carcfully dissecting out the branch fiom the Ist 
cervical neive to the hypoglossal we find on excitation of it that 
there 19 no movement in the tongue, but the depiessois of the 
hyoid bone are strongly contracted Of these muscles the 
steino-hyoid and sterno-thyroia were always especially affected, 
while the omo-hyoid was less frequently secn to contract and in 
some cases not at all In the cases where this muscle contracted, 
1n one experiment the anterior belly alone acted, and when both 
bellies contiacted the movement in the antei1or was 1n excess of 
the posterior 

Lind Cervical Bran.h to the Descendns Noni —On stimu- 
lating this nerve the depiessois of the hyoxl were thrown into 
action, but the muscles involved were not affected in the same 
way as was the case with the Ist cersical nerve The muscle 
which was mos: constantly set in action by excitation of the IInd 
ceivical nerve was the omo-hyoid and especially its posterior 
belly The stern >-hyoid and steino-thyioid also took pait in de- 
pressing the hyoid bone, but it was especially remarked in half 
thé@cases, that their action was notably less powerful than that of 
the omo-hyoid In one expenment in which a very weak 
curent was employed, the omo-hyoid was alone seen to contract 
We are consequently led to conclude that while the sterno-hyoid, 
sterno-chyioid, and omo-hyoid muscles aie all set ın action by 
excitation of tLe Ist and IInd cervical nerves, the first two 
muscles ate ielatively supplied py the former neive while the 
IInd nerve 1s especially connected with the omo hyure muscle 

Deveendens Noni —We prefer to mention heie the results of 
exciting this nerve, inasmuch as we regard its motoi fibres to be 
derived entuely from the Ist and IInd cervical nerves This 
nerve ordinauily regarded as a branch of the XIIth cramal), 
when stimulated abo" e its junction with the branch fiom the IInd 
cervical nerve, produced contraction of the sterno-hyoid and 
sterno-thyioid muscles, and where the current emptoyed was 
weak there was no contiaction of the omo-hyoid, but this 
movement was superadded on increasing the stiength of the 
curent 

We ought heie to mention the opinion held by Volkmann (/oc 
cit) that fibies ascend to the hypoglossal from the spinal ramı 
communicantes Ly the descendens noni 

Llhid Cervical Nerve —On stimulating the bianch fiom this 
ne1ve, which forms the IInd cervical nerve just before the ansa 
thus formed ıs connected to the descendens nom, there was no 
action sten in the depiessoi of the hyoul bone , ıt therefore seems 
certain that these muscles are supplied with motor fibres solely by 
the branches fiom the Ist and IInd cervical nerves 

e 

June 14 —“ On Meldrum’s Rules for Handling Ships in the 
Southern Indian Ocean” By Hon Ralph Abeiciomby, 
F R Met Soc Communicated by R H Scott, ER S 

The results of this pape. may be summauized as follows — 

The author examines critically ceitaim rules given by Mr C 
Meldrum for handling ships dming hunicanes in the South 
Indian Ocean, by means both of published observations and 
fiom personal inspection cf many unpublished recoids in the 
Observatory at Mauritius The result confirms the value of 
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Mr Meldium’s iules, and the author then develops ceitain 
explanations, whith have been partially given by Meldium, adds 
shghtly to the rules for handling ships, and coutelates the whole 
with the moden methods of meteorology 

As an eaample, a huuicane 1s taken which blew near Mau- 
ritius on February 11, 12, and 13, 1861, and the history of 
every ship to which the iules might apply 1s minutely invest- 
gated The result, dividing Meldrum’s rules shortly into thiee 
parts, 1s as follows — 

Rule ı Lie to with incieasinag south-east wind till the baro- 
meter has fallen 6-1oths of an mch Seven cases, 1ule ight in 
every case bg 

Rule 2 Run to north-west when the barometer has fallen 
6-toths ofan inch ‘Thiee cases, two failures, one success 

Rule 3 Lie to with Incieasing north-east o1 cast wind, anda 
falling barometer S. ven cases, rule right in every instance 

Rule 2 was exceptionally unfortunate in this case, as the path 
of the central vortex moved in a very uncommon and miegular 
manne: -At the same time, in any case, 1t appears to be about 
equally hazardous to follow this rule or to 1emain hove to 

The following new statements ae then exammed in detail — 

The shape of all hmuicanes is usually oval, not cneular An 
elaborate examination 1s made of huricanes on 60 diftercnt days, 
in 18 different nopial Conte In vanoas paits of the would, 
with the following result? — 

(1) Out of 60 days cyclones were apparently cucula on only 
four occasions, and then the materials are very scanty 

(2) The shape was oval on the remaiming 56 days, but the 
ratio of the longer wd shorter diameter of the ovals very ricly 
exceeded 2 to I 

(3) The centies of the cyclones were usually displaced tow ads 
some one side No tule can be laid down for the dnection of 
displacement, and im fact the direction varies dwing the pio 
gress of the same cyclone The core of a hunicane 15 neaily as 
oval as any othe: portion 

(4) The longer diameter of the ovals may he at any angle 
with reference to the path of the cyclone, but a considerable 
proportion he neri m the same line as the direction of the 
path < 

(5) The association of wind with the oval form 1s such that 
the direction of the wind is usually more o1 less along the 10- 
bars, and more or Iess incurved =“This 1s the almost invanable 
relation of wind tu isobais all over the would 

Fiom an examination of the whole it 15 proved conclust gly 
that wo rule is forstdle for deter mining more than approrimittely 
the position of th central voirters of a cyclone by any obsa va- 
tions at a singh station 

The iclation of a hurricane to the south-east trale 1s then 
discussed, and it is shown hat there 15 always what m 1y be 
called “a belt of intensified trade wind ” on the southern side of 
a cyclone, while the hwuicane 1s moving westwards In this 
belt a ship eapariences incicasing south-east winds and squalls 
of rain, with a falling barometer, but 1s not within the uuc storm 
field The difhculties and unceitamties as to handling a ship in 
this belt aie gieatly increased by the facts that the longer diame- 
ter of the oval form of the cyclones usually les east and west, 
and that there 19 no means of telling towards which side of the 
oval the vortex ıs displaced 

The greater incmyature of the wind in rear than in fiont of 
huiricanes in the Southein Indian Ocean is next considered, and 
then facts are collected from othe: huricane counties confirma- 
tory of Meldrum’s rules fo. the Mauutius 

Knipping and Dobeick in the China Seas find httle memva- 
ture of the wind in fiont, but much in 1ea1 of typhoons 

Mi Willson finds in the Bay of Bengal that north-e wt winds 
prevail over many degrees of longitude to the north, z. m front 
a cyclone , and this 1s analogous to the belt of intensified tiade 
so characteristic of Mauritius hurricanes 

Padre Viiiez finds at Havana that the incu.vature of huricane 
winds 1s very slight ın front, and very great in 1ear 

The author then details futthe: 1esearches on the natme of 
cyclones, which bear on the rules for handling ships ® 

(1) Indications derved from the form and motion of clouds 
It ıs shown that the dnection of the lower clouds 1s usually more 
nearly eight points from the bearing of the voitex than the su- 
face wind , but as the dnection vanes with the height of the 
clouds, and as this height can only be estimated, this fact 1s not 
of much value 

(2) Looking at the vertical succession of wind cunents, 1f the 
maich of the uppe: clouds over the south-east trade is more fiom 


a 


the east, then the cyc'one will pass to the north of the observer - 
but if the upper clouds move more fiom the south than the 
sufece wind, then the hunicane will pass to the south of the 
observ e1 

(3) As to the form and position of clouds so soon as the 
upper regions comme ice to be covued, the ducction in which 
the curus veil 1s densest gives approximately the beaiing of the 
vortex Latu on, the characteristic cloud bank of the hurricane 
appeais, and the giestest and heaviest mass of the bank will 
appear sensibly in the direction of the vortex 

the nregular motion of the centre cf a cyclone 15 next dis 
cussed, tnd it 19 shown that the centie often twists and sways 
about, m some cases even describing a small loop 

From this ana other facts it is shown that the attempts which 
have becn made— 

(1) To estimate the track of a cyclone by projection 

<2) To estimate the distance of a ship fiom the voilex, ether 
by taking into account the entne «absolute fall, or by noting the 
iate of fall, can lead .o no useful result 

series of revised ules for handling ships in hunucanes 1s 
given Compaung these with the olde: ones it will be 
icmarked — 

(1) That the iule for finding appiowmetely the bearing of the 
vortex 1s slightly modified 

(2) ‘That the great rules of the ‘‘laying to” tacks 1emain 
unaltered 

(3) That the greatest improvement 3s the recognition of the 
position and nature of the belt of intensificd trade wind on the 
cangecous side of a huricane, where a ship expertencts increas 
ing wind, without change of direction, and a falling barometer 
The old idea that such conditions show that a vessel 1s then 
veces dily exactly on the line of advance of a hunicare is 
eticncous She mav, but she need not be, and under no cn- 
carstances should she un till the barometer has fallen at least 
6-roths of an inch 

(4) There are certain rules which ho'd for all hurmcancs , but 
every austiict has a special series, dut to 1 own local peculiar 
tus Those for the South Indian Octan etre given m this 
paper 
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Academy of Sciences, July 23 —M Janssen, Picsident, 
in the chan ~The President announced the death, on July 19, 
of M H Debray, member of the Section of Chemisti,, whose 
name will always be 1cmembered in connection with the Jaws 
determining the tension of dissociation, the density of the vapou 
of sulphm, and other 1escatches throwing much light on inany 
obscure chemical phcnomena —Note on taiget practice, by M 
J Bertand In continuation of his previous communication 
(Comptes rendus of Tc nuny 6, 1888), the author here shows 
that the actua! ies tts of 1000 expeimental shots correspond 
closely with the theory as expressed by the general equation 
kx’ r 2ray r hyp =H The practice was at a distance of 
200 metres with ten rifles of lihe model, each maiksman firing 
ten shots with cach ufte —Remarks on the qvantitauye analysis 
of nitrogen in vege able soil, by MM Berthelot and G Andié 
‘Uc analysis of mit-ogen m giound containing mtrates piesents 
some apparent difficulty But the iesults of the reseaiches here 
described show that in the case of ground poor im nitrates, the 
an uysis may be safely and rapidly cxecated with a blend of lime 
anlsoda_-On the hk minous bridges obseived duang the transits 
end occultations o” the satcllites of Jupiter, by M Ch Andié 
asan the tiansits of Venus, these optical phenomena are here 
shown to be entire'v due to the optical surfaces of the instruments 
modifying the dircction of the lum nous waves They are, in 
fact, a xesult of diftraction in the instiuments of observation — 
Measurement of the coefficients of thermic conductrbility for 
metals, by M Alphonse Beiget “Ihe author here applies to red 
copper, brass, and tron, the same method he has alieady adopted 
for mercury (Comfies rendus, July 25, 1887, and July 16, 1888), 
with the following iesults red copper, £=1 0405, brass, 
Å — 0 2625, non, Æ = 0 1587 —-Magnctic determinations in the 
basin of the West Mediterranean, by M Th Moureau Having 
been charged by the Minister of Public Instruction to collect the 
clements needed for the preparation of magnetic charts for this 
region, the author obtained ın the period fiom Apul 19 te June 
25, 1887, as manv as ninety measures of declination and fifty? 
nine of mecliration for fifty-two stations The iesults are here 
tebulated foi these stations, owhich four are in Corsica, thiee 
in Italy, two m Malta one in Tupoli, seven in Tunisia, twenty- 
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five m Algeia, one in Morocco, eight in Spain, and one in 
France Ina futwe communication wil! be given the magnetic 
charts constructed fiom these obseivations —Analysis of the 
Nile waters, by M A Mantz At the request of M Antoine 
d’Abbadie, the author has examined several specimens w.th 2 
view to determining the proportion of nitiates contained ın these 
marvellously fertilizing waters The results show that, while the 
propoition is variable, ıt does not exceed or even equal that 
found in the Seine and some other 1:vers The analysis gives 
402 mgr per litre for mitric acid, which is derived paitly 
from the soil, partly from the tropical rains which cause the 
periodical floods The mitiates are not regarded as the chief 
cause of the great fertility of Egypt, which 1s more probably due 
to the chemical properties of the sedimentary matter deposited at 
each recuiring inundation — Researches on some salts of rhod:um, 
by M E Leidié The author here determines the constituents 
and formulas of the chloronitrate of rhodium and ammonia, the 
sulphate of rhodium sesquioxide, the onalates of rhodium and 
potassium, of rhodium and sodium, of rhodium and ammonium, 
and of rhodium and barum —On a new method of quantitative 
analysis fo the hthine contained in a large number of miveral 
waters, by M A Carnot The process here described ıs effected 
by means of the fluorides, and .s based especially on then 
different degrees of solubility —On the chloride, bromide, and 
sulphide of yttrmm and sodium, by M A Dubom The 
paper deals with the preparation and properties of the crystallized 
anhydrous chloride and bromide of yttrium, and the ctystallized 
sulphide of yttrium and sodium —On the quantitative analysis of 
glycerine by oxidation, by M Victor Planchon A detailed 
account 1s given (with further applications) of Messis Fox nd 
Wanklyn’s new process of analysis, based on the fact that 
glycerine, oxidized by the permanganate of potassa ın a strong 
alkalme solution, 1s transformed to water, carbonic acid, and 
oxalic acid, according to the equation given in the Chemical 
News of January 8, 1886 — On anagyiine, by MM E Hardy and 
N Gallos The authors clam to have first discovered this 
extract of Anagyris fatida, a poisonous leguminous plant anging 
ove: the whole of the Mediterranean basin They here describe 
its toxic properties, and determine the formula of anagyrine as 
C,,H,3N.O, —Action of aniline on epichlorhydrine, by M Ad 

Fauconnier Some months ago the author announced that he 
had obtained by the action of aniline on epichlorhydrine an 
oleagtnous base, the chlorhydrate of which corresponds to the 
formula C\sHagN,Cl,0 He has since piepared this base in the 
crystaliuzed state, and has also obtained some derivatives, which 
have enabled him to determine its constitution and true formula, 
CyH,(OH)(NH CH) Instead of dianilglycerine, as fist 
suggested, he now proposes to call ths base oxipropylere- 
diphenyldiamme, which has the advantage of imdicating its 
composition —M Pierre Zalocostas desciibes the constitution of 
spongine, MM Arm Gautier and L Mouwgues deıl with the 
volatile alkaloids of cod-lver oil (butylamine, amylamrie, 
hexylamine, dihydrolutidine), M Massol gives a process for 
neutializing malonic acid by means of the soluble bases , and 
M H Moissan desciibes the method of preparation and the 
properties of the fluonde of ethyl 
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Physiological Society, July 20-—Picf du Bois-Reymond, 
President, ın the chan —Dr Benda explained his views on the 
stiuctme of striated muscle-fibres in connection with the state- 
ments recently laid before the Society by van Gehnchten He 
took as his starting-point the wing-mnuscles of msects, which are 
composed of fibrilla permeated by transverse partitions , each 
division of the fibie consists of a hollow cylinder of :sotropic 
substance filled with contractile anisotropic mateual The 
latter shrinks under the influence of 1eagents, leaving above and 
below a disk of isotropic substance In the muscles of the body 
m msects, and m those of the higher animals, the isotropic disks 
of neighbouing fibuille are fused into continuous layers, between 
which the small cylinders of anisotropic substance run perpen- 
dicularly When the muscles are resolved by the action of 
reagents into Bowman’s disks, the cleavage of the fibrils takes 
place either acioss the anisotropic cylindeis or the isotopic 
disks —-Dr Heymans spoke on the relative toxic.ty of oxal.c, 

emalofic succinic, and methy]-succinie acids, and of their sodium 
salts He had been requested by Prof Henry, who had studied 
the chemical and physical proper ges of these acids, to mvestigate 
the relative toxic action of this Sries of acids, and had found 
that the strongest acid—namely, oxalic—was the most poisonous, 


One milligiamme of this acid sufficed to kill a frog, of malomic acid, 
whose physiological action, as well as that 8f methyl succimc 
acid, had not been investigated, 2 to 3 mgi were necessaly, of 
succinic acid 3to 4 mgr , and of methyl-succinicacid, 6 to 7 mgr 
The toxic action of the acids diminished thus as the molecular 
weight increased When the sodium salts of these acids weie 
used instead of the free acids, the toxicity was the same in the 
case of oxalic acid, but was much less in the case of the other 
three acids —Dr Sklarek gave an account of the recently 
pubushed observations of Weismann and Ischihawa on partial 
impregnation of the Daphnidze 
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CELTIC HEATHENDOM 


The Origin and Growth of Religzon as Illustrated by 
Celtze Heathendom The Hibbert Lectures for 1887 By 
J Rhys (London Wifhams and Norgate, 1888 ) 


pet RHYS has made an important contnbution 

in this volume, if not to the development of 
religion in general, at all events to the study of Indo- 
European mythology Almost for the first time, the 
religious legends of the Kelts have been subjected to 
scientific treatment, and the resources of scientific 
philology have been called in to eaplain them The 
Keltic languages and mythology have long been a happy 
hunting-ground for the untrained theorist and charlatan 
in the Hibbert Lectui%s for 1887 we find at last etymo- 
logies which can be trusted, and a method of investigation 
which alone can lead to sound results 

The method employed by Prof Rhŷs ıs the compara- 
tive method of sctence The literature of the Keltic 
nations does not begin until after the tnumph of 
Christianity , and apart from a few Gaulish inscriptions, 
and the questionable assertions of Latin or Greek writers, 
our knowledge of Keltic paganism must be derived from 
such traces of ıt as we may detect in a later and hostile 
literature These traces consist for the most part of the 
myths and legends preserved in Irish manuscripts or 
Welsh romances 

By comparing the Ihish and Welsh legends one 
with another, and analyzing the primitive meaning 
of the proper names round which they centre, Pref 
Rhys has attempted to recover their original form 
and signification, veifying his conclusions not only 
by an appeal to etymology, but also, wherever it 1s 
possible, to the evidence of the Gaulish texts Without 
doubt, a considerable number of his conclusions are 
merely hypothetical, and in some cases his interpretations 
depend on the exercise of the same Keltic imagination 
as that which inspired the old story tellers, but, on the 
whole, he has laid a broad and solid foundation of fact, 
which must be the starting-point of all future researches 
im the same field He will himself be the first to acknow- 
ledge the tentative and theoretical character of much of 
his work , indeed, the 1eadiness with which he admits in 
his appendix that he has changed his opinion in regard 
to certain questions 1s a witness to his possession of the 
true scientific spirit, which 1s always open to conviction 

The lectures appropiiately begin with an account of 
Gaulish religion, so far as 1t can be gathered from the 
scanty evidence of the monuments Then follow chapters 
on the Zeus of the insula: Kelts, as well as on the Culture- 
hero and on the Sun-hero, the two latter of whom Prof 
Rhys endeavours to keep apart, though the attempt does 
not seem to me to be more successful than it has been in 
the case of other mythologies The suggestion, indeed, 
that the Keltic Culture-hero may have been a deified 
man, like the Norse Woden, the Greek Prometheus, or the 
Indian Indra, has hittle in its favour, at all events, if 
Indra or Prometheus were of human origin, the Sun-god 
must have been of human origin also The myths told 
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about “the Cultuie-hero” are precisely similar ın charac- 
ter to those told about “ the Sun-hero ” 

The last lecture 1s occupied with those figures of Keltic 
mythology which are not directly connected with either the 
beginnings of civilization or the adventures of the solar 
orb Here Prof Rhŷs has done important service for the 
historian by sweeping away the foundations on which the 
so-called early history of Ireland has been built The 
races who have been supposed to have successively 
effected a settlement in the 1sland belonged to the world 
of mythology The Tuatha dé Danann, or “ Tribes of the 
goddess Danu,” were long remembered to have been the 
fairies, the Fomorians, 01 “submarine” monsters, were 
supernatural beings whose home was beneath the sea, 
and a human ancestry 1s denied even to the Fir-bolgs or 
“Men of the Bag? Iam not sure that Prof Rhŷs does 
not sometimes go too fai in Jefusing an historical character 
to the personages and events recorded ın Keltic tradition , 
the recent revelations of eaily Gieek archeology are a 
useful waining ın this respect, and the Keltic Professor 
himself is obliged to admit that by the side of the 
mythical Emrys and Vortigern there were an historical 
Ambrosius and an historical Vortigern <A story must 
have a setting in time and place, and the internecine 
quarrels of the In ely Kelt afforded frequent opportumities 
for attaching an old story to the heroes and circumstances 
of the day It 1s not so many years ago since Atreus and 
Agamemnon were 1elegated to the domains of mythology , 
yet we now know, from archzeological exploration, that 
the legends in which they figured “were based on 
historical fact 

In a book so nch in new ideas and information it is 
difficult to select anything for specal notice Bearers of 
the name of Owen, however, will be interested by finding 
it traced back to the Gaulish agricultural god Esus, 
whose name is connected by Prof Rhŷs with the Norse 
dss, “a god,” and the Professor 1s to be congratulated on 
his discovery of the origin of King Lud, the Lot of the 
Arthurian romances Lud is the Welsh Litidd, in Old’ 
Welsh Lodens, who bears the title of Llûdd Llawereint,. 
or “ Lud of the Silver Hand” The initial sound of Llûdd, 
however, 1s due to that of the epithet so constantly 
applied to him, the piimitive form of the name having 
been Niidd, which appears in the Latin inscriptions of 
Lydney as Nodens or Nudens, a sort of cross between the 
Roman Mars and Neptune Nodens, again, was the 
Insh Sky-god, “ Nuada of the Silver Hand,” and a myth 
was current which explained the origin of the title 

Equally worthv of notice 1s what Prof Rhŷs has to tell 
us about “ the nme-day week” of the ancient Kelts He 
shows that hke the Latins they made use of a week of 
nine nights and eight days, and he ports out that traces 
of a similar mode of reckoning tıme are to be found in 
Norse literature Whether he is nght in ascribing the 
origin of such a week to a habit of counting the fingers of 
one hand admits of question, and I do not see how the 
Irish divinity Maine who presided over the day of the 
week can be the Welsh Menyw, if, as we are told, Maine 
owes his origin to secht-marn, itself borrowed from thg 
Latin septzmana or seven-day week Prof Rhŷs believes 
that he has found a furgher resemblance between the 
calendar of the primitive Kelts and Scandinavians, in the 
fact that the year ın both cases began at the end of the 
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autumn Butno argument can be drawn from the fact in 
favour of the theory which places the primeval seat of the 
Aryan race within the Arctic Circle, since the civil year of 
the Jews also began with the ingathering of the haivest 
at the time of the autumnal equinox, and no one would 
propose to tiansfe1 then forefathers to the distant north 

The points of likeness between the mythologies and 
religious conceptions of the Kelts and Scandinavians, to 
which Prof Rhŷs has diawn attention, are numerous and 
striking How many of them go back to an age wnen 
the ancestors of the Scandinavians and of the Airvan 
Kelts still lived together ıt 1s impossible to tell, but several 
of them can most easily be explained as due to boriowmg 
It ıs now well established that Norse mythology and 
religion were influenced not only by Christianity but also 
by the mythology and 1eligion of the Kelts, with whom 
the Norsemen came into contact in the Hebrides, m 
Ireland, and in the Channel Islands, and in a comparison 
between Keltic and Scandinavian legends this influence 
must always be allowed for 

I must not part from Piof Rhgs’s learned and ım- 
poitant lectures without exeicising the privilege of a 
reviewer by objecting to certain of his conclusions 
These relate to the Keltic allusions to a Deluge, and 
to the stories of a contest between the gods and the 
monsteis of the lower world Whateve: may be the 
origin of the Keltic myths which are supposed to 1efer to 
such events, they cannot be compared with the Indian 
legend of the deluge of Manu or with the story of the 
conflict between tlf2 gods of Olympos and the Titans It 
has long since been pointed out by Lenoimant that the 
Indian legend was borrowed fiom Babylonia , and its hero, 
Manu, has nothing to do with the Kretan Minds Apart 
from the unlikeness of the vowel ın the first syllable of 
the two names, Minés seems to be a word of Phoenician 
origin The conflict between the gods and the Titans, 
again, has now been traced to Babylonia Like the twelve 
labouls of Heiakles, the Babylonian epics have been 
recovered in which the story appears ın its earliest foim, 
before ıt was passed on to the Gieeks through the hands 
of the Phoenicians The Titans and Heiakles were 
alike figures of Semitic, and not of Aryan, mythology 

I have left myself space to do no more than diaw atten- 
tion to two very interesting questions suggested by Piof 
Rhgs’s lectures It ıs in Scandinavian iather than n 
Latin mythology that he finds parallels to the myths ard 
legends of the Kelts Nevertheless, linguistic science 
teaches us that the Keltic dialects had most affinity to 
Latin and not to the Scando-Teutonic languages Was 
Latin mythology, then, so profoundly modified by some 
foreign system of faith, such as the Etruscan, as to have 
lost a considerable part of its o1iginal chalacter even 
before ıt passed unde: the influence of the Greeks? 
Was it, in fact, Et.uscanized before it was Hellenized ? 
The othe: question relates to the causes which have 
reduced the gods of a forme: age to the human hings and 
princes of late: Keltic legend The same transformation 
characterizes the traditions of ancient Persia, as it also 
gharaeteiizes Semitic tradition In the case of Persia, 
such unconscious euhemerism seems to have been brought 
about by a change of cieed Was this also the 1eason 
why in Keltic story the ancient Sky-god became Nuada 
of the Silver Hand? If so, the old theology would have 
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remained practically unchanged until the conversion of 
its adherents to Christianity, and the giowth of most of 
the mythology beneath which Prof Rhŷs has discovered 
the forms of dishonouied deities would have taken place 
in the centuries which immediately followed the fall of 
the Roman Empire They are the same centuries, be ıt 
1remembeied, which divide the history of Britain into two 
portions, separated fiom one anothe: by a veil of myth 

a A H SAYCE 





HAND-BOOK OF THE AMARYLLIDEÆ 


Hand-book of the Amarylıdeæe ByJ G Baka, FRS 

203 pp (London George Bell, 1888 ) 

* INCE Herbeit’s “ Amat yllidaceze,” published in 1837, 

there has not been any work brought out containing 

descriptions of all or approximately all the species of 
Amaryllidaceous plants until the appearance of this little 
work Heipvert’s volume has lon$ been both 1are and 
out of date, and some such book as the present was a 
desiceratum Neithe: could anyone be found who has a 
better or more eatensive knowledge of the bulbous plants 
than Mi Baker, whose monographs of the Lihacew and 
Inidacez aie well known to all lovers of these groups 
The work before us ıs the result of twenty-three years’ 
study, and embodies descriptions diawn up not only 
from heibanum materal, but especially from living 
plants—some grownat Kew Gardens, otheis from the 
conseivatories and gaidens of professional and amateur 
cultivators It ıs intended as a working hand-book for 
gardeners and botanists, and as such seems suited for its 
purpose 

The group of Amaryllideae 1s one which has suffered in 
popularity from the modein 1age for Oichids A glance at 
the volume will show that many species were introduced 
into cultivation fiom fifty to a hundied years ago, and are 
now quite lost from our gardens In those days Cape bulbs 
were very popular , and Masson at the close of the last 
century, and Coopei and others in later years, introduced 
many beautiful and cunous plants now known to us only 
by their dried specimens and diawings Of these the 
cunous South Afiican* genus Gethyllis ıs a striking 
example, six cut of the nine species here described being 
only known fiom Masson’s sketches and specimens, 
and this im spite of the numerous careful and energetic 
collectors we have now at the Cape of Good Hope 

One 1eason for this disappearance of species 1s the very 
narrow limits of their distribution in many cases, although 
it appears that the individuals are often abundant when 
the right locality 19 reached Witness, for example, the 
little Tapeinanthus of Spain and Morocco, discovered by 
Cavanilles in 1794, and lost again till two years ago, 
when it was 1e-discovered in profusion by Mr Maw, who 
has stocked oui gaidens with it , and very simular are the 
cases cf the stlange green-floweied Narcissus of Gibraltar 
and the Lapiedia, known to Clusius as early as 1574, and 
still a gieat 1arity even in herbauia at the present day 
When it ıs remembered that these thiee plants grow in 
localities close to our own shores, it 1s not surprising that 
many of the more distant South Afiican species figured by 
Jacquin ın his sumptuous works, as well as many Andean 
and Peruvian species, are still absent from our gardens 
and houses 
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Besides the rarity of some of these plants, they have a 
habit of entuely disappeaiing afte: flowering, and indeed 
in many cases they will only appear at nregulai and Jong 
intervals, which also conspires to make them difficult to 
procure, so that collectors are necessaiily anxious to know 
the time of the year at which they should be looked for in | 
flower, and this the author has where possible added to | 
his description 

The volume includes, besides the typical Amarylhde., l 
the Alstræme1æ and Agaveæ, but the Hy poudeæ and 
Vellozieæx are omitted on the grounds that they have been 
elsewhere fully dealt with This we think a pıt}, as ıt 
would have made the work more complete to have mcluded 
these groups, but this will hardly affect cult ators, with 
whom the Hypoxids are rarely found favourites on ac- | 
count of their comparatively insignificant flowers and | 
general similarity, while the Vellozias, though they would 
be welcome additions to our stoves on account of their | 
beautiful flowers, yet baffle our gardeners on account of , 
their bulkiness and slow growth 

In the Agavece it will be noticed that of many species 
(in fact, nearly one-third) only the fohage is known For 
garden purposes perhaps the form and number of the 
leaves may be sutficient, at least for identification , but it 
cannot be considered satisfactory to publish as new 
species, and endow with scientific names, plants of which 
the inflorescence ıs unknown The author, however, has 
but done his duty in incorporating these species into his 
work 

One may hope that the publication of this compendium ! 
will stimulate our amateur gardeners to turn their atten- | 
tion mote carefully to this comparatively neglected group 
Already for some time signs have not been wanting to 
show that they are nsing into favour again to some 
extent The Narcissi, Hippeastrums, and Crinums are 
undergoing elaborate cultivation and hybuidization by the ı 
best of our gardeneis with the highest success, and 1f this 
hand-book contibutes to the study of this group it will , 





have done its work HNR | 
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OUR BOOK SHELF | 

Another World, or, The Fourth Dimension By A T. 


Schofield, M D (London Swan Sonnenschein, 1888) 


l 
THIS work consists of seven chapters ‘Lhe first fow— the i 
land of no dimensions, the land of one dimension, the 
land of two dimensions, and the land of three dimensions | 
—consist of large extiacts fiom “ Flatland,’ with a run- | 
ning commentary upon them, bringing out then salhent | 
facts Indeed, had not “ Flatland” been published, the | 
autho: admits his own book would not have been wiitten | 
In, Chapter V, the land of fom dimensions ıs mathe- 
matically considered, and here we have stated, from 
analogy, the relations of a being ın one dimcnsion with 
that above him and tts inhabitants, eg one in the thud 
dimension (our world) with the fourth , and in Chapter V1 
the land of fout dimensions 1s considered in relation to 
ours of three Chapter VII considers generally the land 
of four dimensions, with facts and analogies The fourth 
dimension 1s not discussed on the lines of Mr Hinton s 
“What is the Fourth Dimension? ’ but after the mathe- 
matical side of the question has been considered, our 
author “further consideis the actual facts around us 
bearing on the question, and compares the deduced laws 
of the fouth dimension with some of the claims of 
Christtanity as stated in the Bible’? Here we must close 
our notice—as we cannot go into an examination of these 


topics ın om columns - with saying that there is much of 
interest in the pages before us, and for some readers the 
speculations of the later chapters may have as much 
interest as the mathematical ceitainties of the earher 
chapters have for others 


Auhds Method, or the Prefer 
Geametiy By A H Blunt 
1888 ) 

THIS booklet consists of an troduction (pp 3-10), and 

the method of treating on geometry (pp 10-23) Welet 

the writer speak for himself — In this small work I have 
attempted to show the proper way to treat on geometry, 
and which J] corceive was the method of Euclid , fo. it 
will be seen that the ~esults are right from the way in 
which they are anned at, and that they agree with 
uchd’s results Lt 1s certam, I think none will deny, 
that when Euclid composed his* Geometry,’ he did every- 
thing in st under the guidance of reason and knowledge 
of what the true method consists in, but since he has not 
expressed or shown those reasons (and it would not have 
been proper, nor would it have been necessary to have 
done so m his ‘ Geometry’), they therefore appear to have 
been known but very little to anyone else since his time, 
as 19 event from the expressions and unjust fault- 
finding made against him in the wiitings of modern 
geometers, which greatly betray their own ignorance of 
the uue method So long as the true method rémains 
unknown, 1t 1s not to be wondered at that men should 
busy themselyes on finding faults with Euchd, his work 
bemg so complete and perfect as to leave them but Itttle 
else to do Not that I would be understood to mean 
that lis works ought to be accepted in blind submission 
as e ciy thing perfect, or that no faults, if there are any 
in it, ought 10 be poimted ovt , anû so on Lx pede 
flicthkm’ The authors remarks are made sincerely, 
and for a certain order of mind his explanations are likely 
to clear up many pomtsin the Definitions It 1s to these 
only that he confines Ins attention in pp 10-23, and he 
gives good 1easons why uchd should have taken them 
ın the orde: he has taken them ‘This was his object 

write, then, Q E D, and Fvat Luchides' 


Way fo Trent on 
(Shepshed Fieeman, 


On the Distribution ef Rain over the British [sles during 
the year 18387 Compiled by G J Symons, FRS 
{London Ldward Stanford, 1888 ) 

Mk Si vons’s “ British Rainfall” 1s so well known that 

we need only say of the present issue that it 1s In no 

respect inferior to the preceding volumes of the senes 

The marked characteristic of 1887 was the prevalence of 

droughts According to Mr Symons, the year has had 

no equal for widespiead deficiency of rainfall since 1788 

Natuially, therefore, much space :s devoted in this volume 

to the subject of droughts, and m one chapter—on 

© Thstoric Diougats~—he has brought together, from a 

variety of sources, a laige amount of mformation that 

ought to be as interesting to historians as to meteorologists 

In the preface Mr Symons calls special attention to 

important additions which have been made to our know- 

ledge of the 1ainfall of the Lake District Ihese have 
resulted from a giant of £42 7s made by the Royal 

Society from its own funds in 18386 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neth.» can he under- 
take fo idurin, or to corresford with the writers of, 
rejected manuscrefts talented for thes or any othe part 
of NATURL ve notice is taken of anonymous commune 
catzons | 


The ‘‘ Tamaron” ofthe Philippine Islands 


A TELT2£R, whicn I have just iecen ed from our Corresponding 
Member, the eneigetic tiavelle: and naturalist, Piof J B Steere, 
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of Ann Arbor, Michigan, U S A , announces that he has made 
a remarkable zoological discovery in the Philippine Islands In 
the ınteuor of the little-known Island of Mindoro he has pro- 
cured specimens of a strange animal, which, although much 
talked of ın the Philippines, 1s httle, 1f at all, known elsewhere 
This 1s the Zamaron of the natives, a wild species of tne familys 
Bovide, allied to the Anoa of Celebes which Prof Steere 
proposes to call Anoa mindorensis Its general colour 1s black, 
the hairs bemg short and rather fine A greyish white st-1pe 
runs from nea the inne: corner of the eye towaids the base of 
the horn Thee 1s also a gieyish white spot above the hoof on 
all the feet, and a greyish white patch on the inside of the lower 
fore-leg The height of the male at tle shoulder 1s about 3 
feet 6 inches, the length fiom the nose to ‘he base of the tail 
about 6 feet 8 inches The horns are about 14 inches long 
Prof Steere obtained two males and one female of this animal, 
of which his full desciption will be read at the first meeting of 
the next session of the Zoological Society The discovery 1s of 
much interest, as giving an additional instance of the similarity 
between the faunas of Celebes and the Philippines, which was 
already evident from other well-known cases of parallelism 
between the natural products of these two countries 
L SCLATER. 





Functionless Organs 

In reference to the Duke of Argyll’s letter, I should wish to 
say that I am not aware of any reason for regarding the electric 
organ of any Skate as a ‘‘ prophetic stiucture,” using that term 
im the sense given to ıt by the Duke And I should be very 
glad if he, instead of confining himself to a simple assertion 
that ıt 1s so, would eaplain the reasons which lead him to re- 
gard it as being so It might then be possible to combat those 
reasons 

Futher, I think it 1s only mght to say tnat my own 
observation of the progress of the doctrine of evolution during 
the las‘ quarter of a century Jeads me to a conclusion dia- 
metrically opposed te the Duke’s ın regard to the balance of 
evidence ın favour of, or opposed to the doctrine of creative 
design ın variations on the one Fand, anc that of the non- 
significance of vatiations on the othe: hand 

I do not hesitate to say that what may be called “pue” 
Darwinism—the doctrine of the origin of species by the natural 
selection in the struggle for existence of non-significant con- 
genital vaiiations—is everywhere being more completely demon- 
strated by 1easoning and observation as the s.ngle and sufficient 
theory of that origin , to the exclusion of Lamarckism, aid 
still more certainly to the exclusion of any vestige of tne 
doctrine of design E Ray LANKESIER 

45 Grove End Road, N W , August 4 


WITH a certain class of thinkeis, wnen endeavouring to d's- 
parage the labours of Chailes Darwin, no argument appears 
absurd Does the Duke of Argyll, ın his letter which appeared 
in your last issue (p 341), mean to imply by his ‘‘ prophetic 
germs” that such cases as the mammez in the male indicate a 
time when he will be able to take part with the female in suck- 
ling the young, and that the coccyx 1s prophetic of a tail to tne 
human famuly, or that a time 1s approaching when the rudimert- 
aly covering of hair on the human body will develop into a 
warm coat similar to that of the bear or the beaver? Fo! myself, 
I fail to see how a “‘functionless organ” can build zése/f up 
Perhaps the Duke of Argyll will explain J T Horst 

Raymond Villa, Geraldine Road, Wandsworth, S W , 

August II 





Dr Romanes’s Article in the ‘‘ Contemporary Review ” 


ABSENCE from England has hitherto prevented me fiom seeing 
Mr Poulton’s letter ın your issue of July 26 (p 295) Having just 
read it, I am not a little surpitsed that he snoulc have deemed it 
necessary to refer me to the titles of two of the most notorious 
essays 1n the recent literature of Darwinism Nor can I fail to 
wonder that, without a particle of evidence, he should accuse 

ny m@n of ‘not making himself acquamted with views which 
e professes to capress ” 

If I could think ıt worth while to discuss a somewhat lengthy 
matter with a criic of this kind§jit would be easy enough to 
justify the meidental remark in my paper to which he has drawn 
attention But my only object in noticing his criticism 1s to 


ian a a 


observe that, .f ıts tone ıs due to his supposing that I have not 
sufficiently appreciated the importance of his own experiments in 
this connection, he 1s entirely mistaken For, although I do not 
agiee with his theoretical inteipretation of them, 1t has always 
appeared to me that the eaperiments themselves are among the 
most valuable which have hitherto been made regaiding the 
causes of varation But it has also appeared to me that my 
appreciation of their impoitance in this respect depends upon 
what he calls ‘the Lamarc.ian conception,” ze a conception 
which he expressly repudiates Were it not for the attitude of 
theory which ne thus adopts, of cohe I should not have alluded 
to him as a natwalist who conceins himself less with the causes 
of variation than the othe: (or ! amuckian) witters whom I had 
occasion to name But, as the matte: stands, I have merely 
forestalled the expression of his opinion as stated by himself, 
where he says ın his letter to you, ‘I agree with Dr Romanes 
in the belief that my work does not throw any light upon the 
causes of variation ” 

My paper was concerned only with the opinions of others, and 
I nowhere expressed the ‘‘belief” thus attributed to me In 
point of fact, ‘the Lamarckian conception” enables me to hope 
that work of the kind on which Mr Poulton 1s engaged 1s more 
calculated than any other to throw light upon the problem in 
question, and ıt seems to me a cunofs corroboration of the 
remark to which he objects that, on account of his loyalty to the 
school of Weismann, he 1s obliged to regard his own experiments 
as destitute of significance im this respect 

August 9 GEORGE J ROMANES 


Taxation in China 

NATURE (vol xxxv p 269), m its review of M Simén’s 
‘China its Social, Political, and Religious Life,” repiesents 
on that autho: s authority that in China ‘‘ taxation ıs very light— 
not one-hundiedth part of what it ıs ın France,” a statement so 
misleading to publicists, so ıllusıve to economic science, that I 
take upon myself the task of exposing its fallacy, both as regards 
direct and induect taxation 

Taking for illustiation the amount of taxation at Ningpo (M 
Stmon wis the efficient Consul of his country at that poit, where 
he won golden opinions of fore.gners generally, and natives as 
well), ıt will be seen that he has been led into egregious errors 
by incompeten interpreters 

M Simon sxys that “five francs per Aecave ıs the utmost that 
1s paid for the best lana ” 

Fiom municipal archives I tabulate the following relative to 
the thiee qualities of rice land — 


Relative Laxation Taxation iaaation 
Qual ty of Land Quantity per Mou per hectare per acre 
Ist 60% $0 35 $5 25 $2 10 
and 25 o 28 4 20 1 68 
gid 15 025 375 I 50 
Average 100 o 293 4 40 176 


Fifteen mou = one hectare 
From the second quality only one 


Six mou = one acre 

Hill land, $c 13 per mou 
crop 1s obtained 

Instead therefore, of the dest land being five francs per hectare, 
it 1s (according to present rate of exchange) about 21 francs, and 
fo. the average about 17 francs per hectare 

With regard to indirect taxation, that author affirms that the 
Chinaman has no excise duties to pay So far from that being 
the case, his octrots (/z4z2) contribute far more to the State 
demands than the levies on his land , but fiom lack of trustworthy 
data, that 1s altogether an incomputable quantity 

Nevertheless, with such levies, and the salt gabel und so forth, 
1t may be shown that the Chinese are not overburdened with 
taxation, albeit to imagine that then taxation is ‘fnot one- 
hundredth part of what ıt 1s an France” ıs sheer economic 
aallucination D J Maccowan 

Wenchan, June 

Partial Eclipse of August 7 


THE above eclipse was observed at Cambuidge, and the times 
of contact were estimated as follows — 


bom s 
Fust contact 6 44'50 GMT 
Last contact 7 720 
At the tme of gieatest eclipse, 6h 56m, a photograph was 
taken which on being measured gives a magnitude of about 


” 
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O 021, but this ıs only a rough approximation, The co-ordinates 
of the Observatory are— 
28 65 E 
52° 12’ 10 N 
A C CROMMELIN 
Trinity College, Cambridge, August 10 





Macclesfield Observations 


MANY years ago, in studying Rigand’s “Bradley,” I was 
impressed by several 1eferenees to extensive series of observa- 
tons with transit and quadrant made at the observatory of 
Shubouin Castle, some of which Bradley evidently thought 
worthy of comparison with bis own inaccuracy It has often 
occurred to me that these observations, 1f the records still exist, 
may well be worthy of as thorough a reduction as has been 
given to those of other eaily asttonomets Perhaps some of 
your readeis can tell us something about these 1ecords of 
1739-89 CLEVELAND ABBE 

Washington, July 30 





A Lunar Rainbow 


WET Mountain Valley in Colorado ıs situated'some 8000 
feet above the sea, and ıs surounded by mountains, the Sangre 
de Cristo Range, on the western side, rising to some 14,000 feet 
m its highest peaks For the last few days we have had a 
succession of thunderstorms—dark clouds poung forth abundant 
ram—which have mostly swept along the range, leaving the 
valley clear, and often ın sunshine Last night, at 9 p m , there 
passed just such a storm, while the full moon shone brightly from 
the east, where it had just msen “Ilhe result was a lunar rambow 
—part only of the arc, a distinct band of light, in which the 
several colours were hardly to be observed The phenomenon, 
which was new to me and must surely be zane, lasted only about 
a quarter of an hour, when the storm passed on 

West Cliff, Colorado, July 25 T D A CocKEREIL 





GLOBULAR STAR CLUSTERS 


PHYSICAL aggregations of stars may be broadly 
divided into “globular” and “irregular” clusters 
Although, as might have been expected, the hne of 
demarcation between the two classes is by no means 
sharply drawn, each has its own marked peculiarities 
We shall limit our attention, in the present article, to the 
first kind 
The particles of a drop of water aie not in more 
obvious mutual dependence than the components of these 
obyects—“ the most magnificent,” ın the elder Herschel’s 
opinion, “that can be seen in the heavens” Were there 
only one such collection in the universe, the probability of 
its separate organization might be reckoned “ infinitely 
infinite”, and no less than one hundred and eleven 
globular clusters were enumerated by Sir John Herschel 
in 1864 It does not, however, follow that the systems 
thus constituted are of a permanent or stable character, 
the configuration of most of them, in fact, points to an 
Opposite conclusion 
There may, of course, be an indefinite number of 
arrangements by which the dynamical eqmlbrium of 
a “ball of stais” could be secured, there ıs only one 
which the present resources of analysis enable us dis- 
tinctly to concerve This was adverted to, many years 
since, bv Sir John Herschel Equal revolving masses, 
unifoimly distmbuted throughout a spheiical space, 
would, he showed, be acted upon by a force varying 
directly as the distance from the centre The ellipses 
described under its mfluence would then all have an 
identical period, whatever their eccentricities, ın what- 
ever planes they lay, ın whatevei direction they were 
traversed, each would iemain invaluable, and the 
harmony of a system, m which no perturbations could 
possibly arise, should 1emain unbroken for ever pro- 
vided only that the size of the circulating bodies, and the 
range of their immediate and intense attractions, were 





Se . 
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insignificant compared with the spatial intervals separ- 
ating them (“ Outhnes of Astronomy,” 9th ed, p 636) 

But this state of nice adjustment is a mere theoretical 
Possibility There is no sign that it has an actual existence 
in Nature The stipulations, upon compliance with which 
its realization strictly depends, are certamly disregarded 
in all stellar groups with which we have any close acquaint- 
ance The components of these are neithe: equal, nor 
equally distributed Central compression, more marked 
than that due simply to the growth m depth inward of 
the star strata peretiated by the line of sight, 1s the rule 
in globular clusters The beautiful white and 1ose-tinted 
one in Toucan shows three distinct stages of condensa- 
ton, 1eal crowding intensifies the “blaze” in the 
middle of the superb gioup between n and ¢ Herculis, 
in other cases, the presence of what might be called a 
nuclear mass of stars ıs apparent Hee, then, the “law 
of inverse squares” must enter into competition with the 
“direct” law of attraction, producing results of extra- 
ordinary mtricacy, and giving rise to problems ın celestial 
mechanics with which no calculus yet invented can 
pretend to grapple 

Sir John Herschel allowed the extreme difficulty of even 
Imagining the “conditions of conservation of sucha system 
as that of  Centaui 01 47 Toucan, &c , without admitting 
repulsive forces on the one hand, or an interposed medium 
on the other, to keep the stars asunder” ( Cape Obser- 
vations,” p 139) The establishment, however, in such 
aggregations of a “ statical equilibrium,” by means of this 
“interposed medium,” 3s assuredly chimerical ‘The 
hypothesis of their rotation ev blos 1s countenanced by no 
circumstance connected with them It is decisively 
negatived by their irregularities of figure These objects 
are far from possessing the sharp contours of bodies 
whirling round an axıs Their streaming edges betray a 
totally different mode of organization 

Globular clusters commonly present a radiated appear- 
ance ın their exterior parts They seem to thiow abroad 
feelers into space Medusa-like, they aie covered with 
tentacular appendages The great cluster in Hercules 
1s not singular in the display of ‘“‘hairy-looking, curvi- 
linear” branches That m Canes Venatici (M 3) has 
“rays running out on every side” from a central blaze, ın 
which “ several small dark holes” weie disclosed by Lord 
Rosse’s powerful reflectors (Trans Roy Dublin Soctety, 
vol n p 132, 1880), showing pretty plainly that the 
spiral tendency, visible ın the outer regions, penetrates in 
reality to the very heart of the system From a well- 
known cluster in Aquauus (M 2), “streams of stars 
branch out, taking the direction of tangents” (Lord Rosse, 
foc cit p 162) That in Ophiuchus (M 12) has stragglers 
mn long lines and branches, noticed by the late Lord 
Rosse to possess a “slightly spiral arrangement” 
Herschel and Baily described a :emarkable group m 
Coma Berenices {M 53) as “a fine compressed cluster 
with curved appendages like the short claws of a crab 
running out from the main body” (Phil Trans, vol cxam 

45 
Renna it difficult to conceive the eustence of “ streams 
of stars” that are not flowz2g, and accordingly the per- 
sistent radial alignment of the components of clusters 
mevitably suggests the advance of change, whethe: in the 
direction of concentration or of diffusion Ether the tide 
of movement is setting mwad, and the “ clustering power” 
(to use Sir Wiliam Herschel’s phrase) is still exerting 
itself to collect stars from surrounding space, or else a 
centrifugal impulse predominates, by which full-grown 
orbs are driven from the nuisery of suns in which they 
were reaied, to seek their separate fortunes, and lead an 
independent existence elsewhere It would be a chifdish 
waste of time to attempt at present to arrive at any 
definite conclusion on so tgcondite a point, but if the 
appeal to “ final causes” bê in any degiee admissible, it 
may be pointed out that mere blank destruction and the 
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eventual collapse of the system would seem to be involved 
in the first supposition, while the second implies the 
plogiessive execution of majestic and profound designs 

After the lapse of some centuies, photogiaphic mea- 
surements will perhaps help towards a decision as to 
whether separatist 01 aggiegationist tendencies prevail in 
clusters Allowance will, however, have to be made, in 
estimating their results, for the possible movements of 
1ecession 01 approach of the entire group relat.vely to the 
solar system, by which perspective effects of closing up 01 
of opening out would respecti ely be produced 

Inequalities of brightness, to the extent of three or four 
magn.tudes, are usually perceptible among the lustious 
particles constituting these assemblages Nor are their } 
gradations devoid of 1egulazity and significance Gener- | 
ally, 1f not invaiably, the smaile: stais are gathered | 
together in the middle, while the biight ones surround and | 
oveilay them on every side Thus, the central portion of 
the magnificent Sagittarius cluster (M 22) accumulates the | 
hight of multitudes of eacessively m.nate stais, and is | 
freely spi.nkled ove: with larger stars The effect, which ! 
probably corresponds with the actual fact, 1s as 1f a globe 
of fifteenth magnitude weie inclosed in a shell of 
eleventh magnitude stars, some of these being natuially 
projected upon the central aggregation Sir John Herschel 
remarked of a cluste: m the southern constellation of the 
Altar( Gen Cat ”4467) “The stars aie of two magnitudes , 
the larger run out in Imes like crooked radu, the smaller 
are massed together in and around the middle ’ (“Cape 
Obseivations,” p 119) A simula: structure was noted 
by Webb in clusters m Canes Venatici (M 3), in Libia 
(M 5), and in Coma Berenices (M 53) (“ The Student,” vol 
1 p 460) Here, again, we seem to catch a glimpse, from 
a different point of view, of a law connecting giowth in 
mass and light with increase of tangential velocity—con- 
sequently, with retreat from the centre of attraction, and 
the assumption of an outward drift of completed suns 
gains some degree of plausibility 

Inegulazities of distribution in clusters take a form, in 
some Instances, so enigmatical as to excite mere unspecu- 
lative wonder At Parsonstown, in 1850, thiee “dark 
lanes,” meeting at a point considerably removed fiom the 
centre, were perceived to interrupt the brilliancy of the 
stellar assemblage in Hercules They were afterwaids 
recognized by Buffham and Webb, and are unmistakable 
in one (at least) of Mı Robeits’s recent photographs of 
that grand object The clusters in Ophiuchus, in Canes 
Venatici, and ın Pegasus ( G C” 4670) are sumlaily uz- 
nelled Pieconceived ideas as to the mechanism of 
celestial systems are utteily confounded by appearances 
not easily 1econcilable, so far as we can see, with tne 
piosecution of any orderly scheme of cuculato1y move- 
ment Even if absolutely vacant, the eatensive clearings 
indicated by the phenomenon of dusky 11fts, must of 
course in globular clusters, be partially obliterated by the 
interposed light of the surrounding stai-layers They can 
hence become perceptible only when then development is 
most fully pronounced , and, in a less marked shape, may 
exist in many cluste1s in which they defy detection 

The apparent diameter of the cluster in Hercules, in- 
cluding most of its branches, 19 8’, that of its truly 
spheiical portion may be put at 5° But since the sine of 
an angle of 5' ıs to tadius about as I 687, it follows that 
the real diameter of this globe of stais 1s 1/687 of its dıs- 
tance from the eaith Assuming this distance to be such 
as would correspond to a paiallax of 1,20 of a second, we 
find that the more compact part of the cluster measures 
558,009 000,000 miles across Light occupies about thirty- 
six days in traversing ıt The average brightness of its 
components may be estimated at the twelfth magnitude , 
for, although the outlying stais aie of the tenth and 
eleventh ranks, the cential qnes are, there is 1eason to 
believe, much famter The 8um total of their hght, if 


concentrated into one stellar point, would at any rate very | 
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little (if at all) exceed that of a third magnyjude star And 
one third magnitude star ıs equivalent to just 4000 sta1s 
of the twelfth magnitude Hence we arrive at the con- 
clusion that the stars ın the Hercules cluster number about 
4000 , and that Su Wiliam Herschel, in estimating them 
at 14,000, e11ed considerably on the side of excess 

If, then, 4000 stars be supposed uniformly distributed 
through a sphere 558,009,000,000 miles ın diameter, an 
interval of 28,365,000,000 miles, 01 more than ten times 
the distance fiom Neptune to the sun, separates each from 
its nearest neighbour ! Under these circumstances, each 
must shine with about one thousand times the lustre that 
Sinus displays to us Since, however, five millions of 
stars even of this amazing brilhancy would be needed to 
supply the light we 1eceie from the sun, the general 
illumination of the cluster can only amount to a soft 
twilight, excluding, it 1s true, the possibility of real night 
on any globe situated neai its centre 

At the distance conjectuially assigned to this cluster, 
our sun would appear as a seven and a half magnitude 
star , ıt would shine, that is to say, about sixty-turee times 
as brightly as an average one ofthe giouped objects 
Each of these, accordingly, emits 1/63 of the solar light , 
and if of the same luminosity, 1elative to mass, as the sun, 
it exeicises just 1,500 of the solar attractive power The 
mass of the entire system of 4000 such bodies 1s thus 
equal to that of eight suns This, however, may be 1e- 
gaided as a minimum estimate The probabilities are in 
favour of the cluster being vastly more 1emote than swe 
have here assumed it to be, hence proportionately 
more massi\e, and composed of brighter individual bodies 
than results from our calculation Differences of distance 
are alone adequate to account for the variety of ferfure 
observable in globular clusters That in Aguazius, for 
instance, compaied by Sir John Herschel to “a heap of 
golden sand,’ might very well be the somewhat coarse- 
grained Hercules group withdiawn as fa. again into 
space Ata still futher stage of remoteness, the appeat- 
ance would presumably be reached of a stellar throng in 
the Dolphin (© G C” 4585), which, with low powers, might 
pass for a planetary nebula, but under stronger optical 
compulsion assumes the gianulated aspect of a true cluster 
And many such, their genuine nature 1endered impene- 
trable by eacessive distance, are doubtless reduced to the 
featureless semblance of “ 111esolvable” nebulz 

But there are 1eal as well as apparent diversities in 
these objects Although smaller and more compressed 
clusters must, on the whole, be more remote than laige, 
looser ones, yet “this argument,” Sir Wilham Herschel 
remarked, “does not extend so far as to eaclude a real 
difference which there may be in different clusters, not 
only ın the size, but also in the number and arrangement 
of the stars” There may be globular clusters with com- 
ponents of the actual magnitude of Sirius, others, 
optically indistinguishable from them, my be aggregated 
out of self-luminous bodies no Jaige than Mars, or even 
than Ceres, or Pallas There is, indeed, a strong likeli- 
hood that clusteis and nebulee form an unbioken series— 
that swarms of meteorites aie connected by such inter- 
minable gradations with swarms of suns, as to admit of no 
impassable bairier beng set up between them? The 
1tfted structure, for instance, and truncated spectrum of 
the Hercules cluster bung it into unmistakable relations 
with the gieat nebula ın Andromeda, yet ıt 1s scarcely 
doubtful that the one object 1s an assemblage of orbs 
eich of thêm, quite possibly, the rival of our sun in lustie , 
and the othei, a collection of what we can only describe as 
cosmical shreds and particles Further analogies emerge 
to view though the reproduction in many nebule of the 
“hany” appendages of globular clusteis, and in the 
spirality of arrangement characteristic of both classes 


* Sez J E Gore's similar calculatior, based, however, on different dati 


from those assumed above in Jo ~nal L verpool Astr Soc vol v p 169 
? See Mr Lockyer s “ Bikerian Lecture,’ p 29 
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of object. These strange and, at present, unaccountable 
resemblances will probably be developed and possibly be 
interpreted by future investigations. ; 

A. M. CLERKE. 





TIMBER, AND SOME OF ITS DISEASES) 
XI. 


T may possibly be objected that the subject of the pre- 
- sent paper cannot properly be brought under the title 
of these articles, since the disease to be discussed is not a 
disease of timber 7 esse but only of timber i» posse; 
nevertheless, while acknowledging the validity of the 
objection, I submit that in view of the fact that the malady 
to be described effects such important damage to the 
young plants of several of our timber-trees, and that it is 
a type of a somewhat large class of diseases, the slight 
impropriety in the wording of the general title may be 
overlooked. 

It has long been known to forest nursery-men that, when 
the seedling beeches first appear above the ground, large 
numbers of them die off in a peculiar manner—they are 
sip ppd said to “ damp off” or to “‘rotoff.” A large class 
of diseases of this kind is only too familiar, in its effects, 
to cultivators in all parts of the world. Every gardener, 
probably, knows how crowded seedlings suffer, especially 
if kept a trifle too damp or too shaded, and I have a dis- 
tiftct recollection of the havoc caused by the “damping 
off” of young and valuable Cinchona seedlings in Ceylon. 

In the vast majority of the cases examined, the “ damp- 
= ee ” of seedlings is due to the ravages of fungi 

nging to several genera of the same family as the one 
ners infestans) which causes the dreaded potato 
isease—z.¢, to the family of the Peronospore—and since 
the particular species (Phytophthora omnivora) which 
causes the wholesale destruction of the seedlings of the 
beech is widely distributed, and brings disaster to many 
other plants ; and since, moreover, it has been thoroughly 
examined by various observers, including De Bary, Hagtig, 
Cohn, and others, | propose to describe it as a type of the 
similar forms scattered all over the world. 

It should be premised that, when speaking of this disease, 
it is not intended to include those cases of literal damping 
off caused by stagnant water in ill-drained seed-beds, or 
those cases where insufficient light causes the long-drawn, 
pale seedlings to perish from want of those nutrient sub- 
stances which it can only obtain, after a certain stage of 
germination, by means of the normal activity of its own 
green cotyledons or leaves, properly exposed to light, air, 
&c. At the same time, it is not to be forgotten that, as 
conditions which favour the spread of the disease to be 
described, the above factors and others of equal moment 
have to be taken into account ; which is indeed merely 
part of a more general statement, viz. that, to understand 
the cause and progress of a disease, we must learn all we 
can about the conditions to which the organisms are ex- 
posed, as well as the structure, &c., of the organisms 
themselves. r 

First, a few words as to the general symptoms of the 
disease in question. In the seed-beds, it is often first 
noticeable in that patches of seedlings here and there 
begin to fall over, as if they had been bitten or cut where 
the young stem and root join, at the surface of the ground ; 
on ing up one of the injured seedlings, the “ collar,” or 

on common to stem and root, will be found to be 
blackened, and either rotten or shrivelled, according to the 
or dryness of the surface of the soil. Some- 

times the whole of the young root will be rotting off before 
the first true leaves have emerged from between the coty- 
ledons ; in other cases, the “collar” only is rotten, or 
shrivelled, and the weight of the parts above ground 


* Cominued from p, 29). 
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causes them to fall prostrate on the surface of the soil ; in 
yet others, the lower parts of the stem of the older seed- 
ling may be blackened, and dark flecks appear on the — 
cotyledons and young leaves, which may also be turning 
brown and shrivelling up (Fig. 36). 

If the weather is moist—e.g. during a rainy May or 
June—the disease may be observed spreading rapidly 
a given centre orcentres,in ever-widening circles, It has 
also been noticed that if a moving body passes across a 
diseased patch into the neighbouring healthy seedlings, 
the disease in a few hours is observed spreading in 
track. It has also been found that if seeds are again 
sown in the following season in a seed-bed which had pre- | 
viously contained many of the above diseased ings 
the new seedlings will inevitably be killed by this “damp- 
ing off.” As we shall see shortly, this is because the rest- 
ing spores of the fungus remain dormant in the soil after 
the death of the seedlings. ‘ 





Fic. 34—A young beech-seedling attacked uy Phytophthora omnivora : the 
moribund tissues in the brown and biack patches on the young. stem, 
cotyledons, and leaves, are a prey to the fungus, the lium of which 
is spreading from the different centres. The horizontal line denotes the 
surface of the soil. 


In other words, the disease is infectious, and spreads 
centrifugally from one diseased seedling to another, or 


warm—*“ muggy,” as it is often’ termed—such as ofte 

occurs in the cloudy days of a wet May or June, the sprea 

of the disease may be so rapid that every plant in the 
bed is infected in the course of two or three days, and the 
whole sowing reduced to a putrid mass; in drier seasons” 
and soils, the spread of the infection may be slower, and 
only a patch here and there die off, the diseased parts 
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from one crop to another : if the weather is moist and l 
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shrivelling up rather than rotting. w 

If a diseased beech seedling is lifted, and thin a 
of the injured spots placed under the micr it 
be found that numerous slegder colourless fungus-filaments 
are running between the@cells of the tissues, branching 
and twisting in all directions. Each of these fungus-fila- 
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of these hyphz are at work. 
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ments is termed a h 
Ppa pipe with very thin membranous walls, and 
led with watery protoplasm. These hyphe possess the 
power of boring their way in and between the cell-walls 
of the young beech seedling, and of absorbing from the 
tter certain of the contents of the cells. This is accom- 
plished by the hyphz putting forth a number of minute 
organs like suckers into the cells of the seedling, and these 
suckers take up substances from the latter: this exhaustion 
) leads to the death of the cells, and it is easy to see 
ow the destruction of the seedling results when thousands 


At the outer parts of the diseased spots on the 
cotyledons or leaves of the seedling, the above-named 
hyphe are seen to pass to the epidermis, and make 
their way to the exterior: this they do either by passing 
out through the openings of the stomata, or by simply 
boring through the cell-walls (Fig. 37). This process of 
boring through the cell-walls is due to the action of a solvent 
substance excreted by the growing tip of the hypha; the 
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Fic. 37.— Portion of a cotyledon ‘of the beech, infested with Phytophthora 
a: the peo is shown partly in vertical section. e myce- 
ing between the cells, A ge forth aérial hyphæ, which 
between the cells of the epidermis, 4 and «, or emerge from the stomata, 
a, and form conidia at their apices : the various stages of development 
are shown. On other hypha, between the cells of the interior, the 
oospores are formed in oogonia, cand A4 (Highly magnified.) 


protoplasm secretes a ferment, which passes out, and 
enables the tip to corrode or dissolve away the substance 
of the cell-walls. Itis also characteristic of these hyphae 
that they make their way in the substance of the cell-walls, 

in what is known as the “ middle lamella”: in this, and 
in what follows, they present many points of resemblance 
to the | aa peer fungus, which is closely allied to 
Phytophthora omnivora. 

The hyphæ which project from the epidermis into the 
damp air proceed to develop certain spores, known as 
the conidia, which are capable of at once germinating 
and spreading the disease. These conidia are essentially 
nothing but the swollen ends of branches of these free 
hyphe : the ends swell up and large quantities of proto- 

pass into them, and when they have attained a 
certain size, the pear-shaped bodies fali off, or are blown 
or knocked off. 

Now the points to be eames here are, not so 
much the details of the spore-formation, as the facts that 
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and it consists of a sort of fine | (1) many thousands of these spores may be formed in 


the course of a day or two in warm, dampeweather ; and 
(2) any spore which is carried by wind, rain, or a 

object to a healthy seedling may infect it (in the way to 
be described) within a few hours, because the spore is 
capable of beginning to germinate at once in a drop of 
rain or dew. A little reflection will show that this explains 
how it is that the disease is spread in patches from centres, 
and also why the spread is so rapid in close, damp 
weather. : 

When a conidium germinates in a drop of dew for 
instance, the normal pone is as follows. The proto- 
plasm in the interior of the pear-shaped conidium becomes 
divided up into about twenty or thirty little rounded 
naked masses, each of which is capable of very rapid 
swimming movements ; then the apex of the conidium 
bursts, and lets these minute motile zoospores, as they are 
called, escape (Fig. 38, a). 

Each zoospore then swims about for from half an hour 
to several hours in the film of water on the surface of the 
epidermis, and at length comes to rest somewhere. Let 
us suppose this to be on a cotyledon, or on the stem or 
root. In a short time, perhaps half an hour, the little 
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Fic. 38.—Portion of epidermis of a bezch-seedling, on which the conidia « 
the Phytopathora have fallen and burst, a and æ, emitting the motile 
zoospores, A, which soon come to rest and germinate, c, by E 
forth a minute germinal hypha, ¢. ¢, which penetrates between the cel 
of the epidermis, ¢ and /, and forms the mycelium in the tissues be- 
neath, At g a zsospore has germinated, without esca; from the 
conidium. (Highly magnafied; partly after De Bary and tig.) 


zoospore begins to grow out at one point—or even at more 
than one—and the protuberance which grows out simply 
bores its way directly through the cell-wall of the seedling, 
and forms a cylindrical hypha inside (Fig. 38, 4, ¢, e, f): 
this hypha then branches, and soon proceeds to destroy 
the cells and tissues of this seedling. The whole process 
of germination, and the entrance of the fungus into the 
tissues, up to the time when it in its turn puts out spore- 
bearing hyph again, only occupies about four days during 
the moist warm weather in May, June, and early in July. 
We are now in a position to make a few remarks which 
will enable practical people to draw helpful conclusions 
from what has been stated. Let us suppose a seed-bed 
several feet long and about three feet wide, and containing 
some thousands of young beech seedlings : then suppose 
—by any means whatever—t a single conidium of 
Phytophthora omnivora is carried on to a cotyledon of 
one of the seedlings. Let us further assume that this 
occurs one warm evening in May or June. During the 
night, as the air cools, the cotyledon will be covered with 






a film or drops of water, and the conidium will germinate, 


and allow, say, thirty zoospores to escape. Now, the 
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MA size of a conidium is about 1/400 of an inch long 
by ut 1/700 of an inch broad, and we may take 
Wi; the zoospore as about 1/2090 of an inch in diameter ; thus 
d __ itis easy to see that the film of moisture on the cotyledon 
is to a zoospore like a large pond or lake to a minnow, 
and the tiny zoospores, after flitting about in all direc- 
tions, come to rest at so many distant points on the 
»tyledon—or some of them may have travelled abroad 
al the moist stem, or along a contiguous leaf, &c. 
w Before geslight, each of these thirty zoospores may have 
_ put forth a filament which bores between the cells of the 
> - cotyledon, and begins to grow and branch in the tissues, 
destroying those cell-contents which it does not directly 
absorb, and so producing the discoloured disease-patches 
referred to. Supposing the weather to remain damp and 
warm, some of the hyphz may begin to emerge again 
from the diseased abd dying seedling on the fourth day 
after infection—or at any rate within the week—and this 
may go on hour after hour and day after day for several 
weeks, each hypha producing two or more conidia within a 
few hours of its emergence ; hence hundreds of thousands 
of conidia may be forged in the course of a few days, and if 
we reflect how light the conidia are,and how their zoospores 
can flit about to considerable distances, it is not surprising 
that many of them are shed on to the surrounding seed- 
lings, to repeat the story. If we further bear in mind that 
not only every puff of wind, but every drop of rain, every 
beetle, or fly, or mouse, &c., which shakes the diseased 
seedling may either shake conidia on to the next nearest 
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oogonium is the larger rounded body. borne on a branch of the myce- 

lium : it contains an oosphere, in process of being fertilized by the proto- 

d plasm of the antheridium (the smaller boty applied to the side of the 
oogonium). The antheridium has pierced the wall of the oogonium, by 
a sommarting ths atine eh an compare. (VOF highly anighitied 
gh ea po ery highly magnified : 
seedlings or even carry them further, it is clearly intelli- 
gible how the infection is brought about, and spreads 

; ra aa the seed-bed, gathering strength, as it were, hour 

y hour. 
But, although we have explained the rapid infection from 
= plant to plant, it still remains to see how it is that if we 
sow the seeds in this bed next year, the seediings are 
= almost certain to be generally and badly attacked with the 
disease at a very early stage. 

When the fungus-mycelium in the cotyledons and other 
parts of the diseased seedlings has become fully developed, 
and has given off thousands of the conidia above descrita 
many of the branches in the dying tissues commence to 
form another kind of spore altogether, and known as an 
oospore, or egg-like spore. This spore differs from the 
conidium in size, shape, and position, as well as in its 
mode of development and further behaviour, and if it 
were not that several observers have seen its formation on 
the same hyphw as those which give rise to the conidia, 
it might be doubted by a beginner whether it really 
belongs to our fungus at all. As it is absolutely certain, 
however, that the ore on germination gives rise to the 
sie we are consid the reader may rest satisfied 
on that point. 


_ The spore in question is formed in a swelling of the 


Fic. 39.—An oogonium and antheridium of Phytophthora omnivora. The 







b, free end of a branch of the hypha as follows. The proto- 
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plasm in the rounded end of the hypha becomes collected 
into a ball (the egg-cell or cosphere) and then a smaller 
branch with a distinct origin applies itself to the outside _ 
of this rounded swelling and pierces its wall by means — 
of a narrow tube: protoplasm from the smaller branch — 
(antheridium) is then poured through the tube into the 
“ egg-cell,” which thus becomes a fertilized “ egg-spore” _ 
or cospore. This oosfore then acquires a very hard coat- 
ing, and possesses the remarkable peculiarity that it ma; 
be kept in a dormant state for months and even a year 0 
more before it need germinate : for this reason it is ofte 
called a resting spore. It has been found that about 
700,000 oospores may be formed in one cotyledon, and a 
handful of the infected soil sufficed to kill S000 oS 

Now, when we know this, and reflect that thousands of 
these vospores are formed in the rotting seedlings and are 
washed into the soil of the seed-bed by the rain,it is 
intelligible why this seed-bed is infected. If seeds are 
sown there the next spring, the young seedlings are 
attacked as soon as they come up. These oospores are, — 
in fact, produced in order that the fungus shall not die out 
as soon as it has exhausted the current year’s hg Be 
seedlings; whereas the conidia, which soon lose their 
power of germinating, are the means by which the para- 
site rapidly extends itself when the conditions are most — 
favourable for its development and well-being. — SA 

It has already been mentioned that other plants besides 
the beech are destroved by the ravages of this fungus. 
Not only has it been found to grow on herbaceous plants, 
such as Sempervivum, Clarkia, and many others, but it — 
habitually attacks the seedlings of many timber-trees, such 
as, for instance, those of the spruce and silver firs, the 
Scotch pine, the Austrian and Weymouth pines, the larch, - 
the maples, and particularly those of the beech. 

It is obvious that this makes the question of combating _ 
this disease a difficult one, and the matter is by no 1 
simplified when we learn that the fungus can live fora 
long time in the soil as a saprophyte, and apart fromthe 
seedlings. In view of all the facts, let us see, however, if = 
anything can be devised of the nature of precau' } 
measures. It must at least be conceded that we gain a 
good deal by knowing so much as we do of the habits of 
this foe. ; 

In the first place, it will occur to everybody never to 
use the same seed-bed twice ; but it may be added that 
this precaution need not be taken as applying to an 
but seeds and seedlings. Young piae, after the first or 
second year, are not attacked by the fungus—or rather ‘ 
are attacked in vain, if at all—and so the old beds 1 


may be employed for planting er one In : 
of a patch of diseased seedlings being found in - 
bed, as in our illustration quoted above, the p is 7 . 


as follows: cover the whole patch with soil as quietly and 
quickly as possible, for obviously this will be safer than 
lifting and shaking the spore-laden plantlets. If, however, (l 
the sharp eye of an intelligent gardener or forester detects y 
one or two isolated seedlings showing the early s of d 
the disease, it is possible to remove the single specimens 
and burn them, care being taken that the fingers, &c., do 
not rub off spores on to other seedlings. 

In the last event, the beds must be looked to every day 
to see that the disease is not spreading. All undue 
shading must be remored, and light and air allowed free 
play during part of the day at least ; by such precautions, 
carefully practised in view of the above facts and their 
consequences, it is quite feasible to eradicate the disease — 
in cases where ignorant or stupid mismanagement would 
result in the loss of valuable plants and time. In the — 
case of other seedlings also, much may be dong by 
intelligently applying cur knowledge of the disease and 
its cause. It is not our purpose at present to deal with — 
the diseases of garden ee’ but it may be remarke 
in passing that in the large N 
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of fungi belonging to the same genus as the one we have 
been considering, or else to the closely alied genus 
Pythium., In illustration of this I will mention one case 
only. 

It is always possible to obtain well-grown specimens of 
the fungus Pythium by sowing cress seed fairly thick, and 
keeping the soil well watered and sheltered. 
does this mean? Nobody imagines that the fungus arises 
spontaneously, or is produced in any miraculous manner ; 
and in fact we need not speculate on the matter, for the 
fact is that by keeping the crowded cress seedlings moist 
and warm we favour the development of the Pythium 
~ {spores of which are always there) in somewhat greater 

“proportion than we do the development of the cress. In 
other words, when the cress is growing normally and 
happily under proper conditions, it is not because the 
Pythium is absent, but because (under the particular 
conditions which favour the normal development of 
healthy cress) it grows and develops spores relatively 
so..slowly that the young cress seedlings have time to 
grow up out of its reach. The recognition of this struggle 
for existence on the part of seedlings is of the utmost 
importance to all who are concerned with the raising of 
plants. H. MARSHALL WARD. 






NATURAL SELECTION AND ELIMINATION. 
MÈ “DARWIN’S phrase, “ natural selection,” is ap- 
AVA plied to such processes, other than those involving 
the agency of man, as result under Nature in the survival 
of the fittest. These processes fall under two heads, 
which have not, I think, been sufficiently distinguished. 
» For-the first of these I here retain the word section y for 
the other I suggest the term e/édmttion. 

In. natural selection the favourable varieties are chosen 
out for survival: in natural elimination the failures or 
comparative failures’are weeded out. In the one, Nature 
is employing conscious agents upon the upper or superior 
end of the scale: ithe other, Nature is, through con- 
scious or unconscious’ agencies, at work on the lower or 
inferior, end of the scale. 

Variation is constantly taking place; and the varia- 
tions may be favourable or unfavourable or neutral. 
Under selection the favourable variations will be chosen 
out; the unfavourable and the neutral may go. Under 
elimination the unfavourable disappear; the favourable 
and the neutral remain. By how much the favourable 
variations are in excess, by so much will the race tend to 
advance. I’see no reason why neutral variations should 
be eliminated, except in so far as—in the keen straggle 
for existence-—they become relatively unfavourable. 

In the valuable and suggestive paper in which Mr. G. 
J. Romanes dealt with physiological isolation, he brought 
forward the inutility of specific characters as one of the 
three cardinal difficulties in the way of natural selection 
considered as a theory of the origin of species. So long 
as we consider selection proper, this objection is valid. 
But under elimination (by far the more potent of the two) 
there is no reason why specific features without utilitarian 
significance should be weeded out. Undoubtedly, in the 
long run, useful variations will tend more and more to 
preponderate, since, the longer and keener the struggle, 
the greater the tendency for neutral variations to become 
relatively unfavourable. And this conclusion is in har- 
mony with the teachings of biology. For, as Mr. Romanes 
remarks, “it is not until we advance to the more import- 
ant distinctions between genera, families, and orders that 
we begin to find, on any large or general scale, unmis- 
takable evidence of utilitarian meaning.” 

Ratural elimination is intimately associated with the 
struggle for existence, which may indsed be regarded as 
the reaction of the organig world called forth by the 


action of natural eliminatiom® ‘The struggle for existence 
* Abstract of a Paper read before the Bristel Naturalists’ Soc‘ety. 





Now what | 


“ Origin of Species,” chap. ili) First; elimination by 
the direct action of surrounding conditions ; secondly, 
elimination by enemies (including parasites) ; and,thirdly, 
elimination by competition. a 

Natural selection (in the narrower sense suggested) is 
a much-rarer process, and one that only comes into 
play when intelligence, or (since it may be objected 
that selection is in some cases instinctive) when the 
mind-element comes definitely upon the scene of life. 
Perhaps one of the best examples is the selection of 
flowers and fruits by insects and fruit-eating animals. 
But even here (at leas: in the case of flowers) the process 
of elimination also comes into play: for the visitation of 
flowers by insects involves cross-fertilization, the advant- 
ages of which Mr. Darwin so exquisitely proved. So 
that we have here the double process at wors, the fairest 
flowers being selected by insects, and those plants which 
failed to produce such flowers being eliminated as the 
relatively unfit. 

If we turn to the phenomena of what Mr. Darwin 
termed “sexual selection,” we find both selection and 
elimination brought into play. By the law of battle the 
weaker and le-s courageous males are eliminated, so far 
as the continuation of their kind is concerned. By the 
individual choice of the females, the finer, bolder, hand- 
somer, and more tuneful wooers are selected. 

When we have to.consider the evolution of human folk, 
the principie of elimination is profoundly modified by, the 
principle of selection. Not only are the weaker elimin- 
ated by the inexorable pressure of competition, but we« 
select the more fortunate individuals and heap upon them 
our favours. This enables us also to soften the rigour of 
the blinder law; to let the full stress of competitive 
elimination fall upon the worthless, the idle, the profli- 
gate, and the vicious: but to lighten its incidence on the 
deserving but unfortunate. 

It is my belief that our views of evolution gain in clear- 
ness by the separation of these two processes by which 
the survival of the fit is brought about. Whether the 
ise of the term “natural elimination ” alongside of and in 
subservience to “natural selection” would be of. service 
| to those who are students and teachers of evolution 

doctrines, { must leave others to judge. 
C. LLOYD MORGAN. 


| is the result of a threefold process of elimination (cf. 
j 
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THE FAUNA AND FLORA OF THE LESSER 
ANTILLES. 
LTHOUGH much has been done of late years, both 
in the United States and in Europe, towards the 
investigation of the fauna and flora of the smaller West 
Indian Islands, or Lesser Antilles, as it is better to call 
them, much remains to be effected before we can be 
| deemed to have an accurate knowledge of the natural 
products of these islands. And it is most important that 
steps should be taken to remedy this deficiency without 
further delay. As the tide of civilization advances—more 
slowly, perhaps, it is true, over these islands than in 
many other parts of the world’s surface~the special 
peculiarities which each individual island possesses 
among its animal and vegetable indigens are fast 
becoming overwhelmed by the more powerful animals 
and plants that accompany the inroads of civilized man 
upon the wilderness of Nature. As in other places, 
where settlers from Europe arrive, rats and mice eat out 
the indigeaous animals, and exotic weeds starve out the 
native plants. It is therefore most desirable that, while 
there is yet time, exact information should be obtained of 
the flora and fauna of these islands, every one of which 
| Seems to exhibit features more or less peculiar to itself, 
This sudject having been brought betore the Committee 
of Section D at the Manchester meeting of the British 
}. Association by Mr. Sclater, a grant of £100 was made for 
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the purpose of injtiating investigations ın this direction 
At the instance of the same gentleman, a similar sum was 
recently obtamed out of the Government giantadmnmniste1ed 
by the Royal Society, shoitly after which the separate 
Committees appointed to administei the two giants agreed 
to combine for the purpose “of 1epoiting on the present 
state of our knowledge of the zoology and botany of the 
West India Islands, and of taking steps to investigate 
ascertained deficiencies in the fauna and flora ” 

The jomt Committee ths formed consists of Prof 
Flower, Mr Carruthers, Mı Thiselton Dye:, Dr Gunther, 
Prof Newton, Mr Sclater, Dr Shaipe, Lieut -Col 
Feilden, and Mr D Morris Prof Flower has been 
elected Chairman of the Committee , Mr Thiselton Dyer, 
Secietary , and Mı Sclater, Treasurer 

Lieut -Col Felden having accepted a colonial ap- 
pointment in Barbados will be ın future resident at 
Buiidge-Town, where he will act as local Secretary of the 
Committee, while Dr H A Alford Nicholls, FLS, 
CMZS, has kindly agreed to assist ın the same capacity 
in Dominica In order to commence their investigations 
without delay, the Comynittee have secured the services 
of Mr Geoige A Ramage, who was lately associated 
with Mi Ridley in his expedition to the island of 
Feinando Noronha, and has since been collecting in 
Pernambuco Mr Ramage arrived in Dominica in 
March last, and has proceeded to his work with great 
zeal In May, after passing five weeks at Laudat, on the 
1ighte bank of the Roseau River, about 2000 feet above 
the sea-level, he moved to St Aroment, an estate belong- 
ing to Dr Nicholls, just above Roseau, which he found 
to be a bette: locality for getting his plants dred At 
Laudat he met with great difficulty in this matter on 
account of the extreme wetness of the climate Writing 
ın May last, Mı Ramage speaks of having got, besides 
lus plants, “a good lot of insects, lizaids, small snakes, 
and land molluscs” Besides these, he had also obtained 
three specimens of Per:patus This ıs a valuable dıs- 
covery, as this singular o1ganism was originally dis- 
covered in Dominica by Guilding many years ago, and 
has not been since obtained ın the same locality id 

After exploring Dominica, Mr Ramage will probably 
receive instructions to proceed to the other islands of the 
Leeward gioup, some of which are almost entuely 
unworked as regards then animal and vegetable lfe 
Now that this important investigation has been so fauly 
started, ıt is hoped that Inttle difficulty will be eaperienced 
in obtaining further assistance from the Buitish Associa- 
tion and the Royal Society It should, perhaps, be 
mentioned that complete sets of all the specimens 
obtained will be placed in the British Museum and Kew 
Herbarium, the Directors of these two Institutions being 
themselves both members of the Committee . 





SONNET* 
TO A YOUNG LADY WITH A CONTRALIO VOICE, 


On her singing, on awar m summers afta noon, without asconpani- 
ment, save the music of the buds heard thiough the oten 
windows of the author's 103ms overlooking the beautiful 
garden of New College, Oxford, the old English ditty, 
“Dech not with gems that lovely form for me,” 
ın which occurs the line, 


“I must have loved thee hadst thou not been fau ” 


HE startled, ambushed, nightingales despatı 
To match those notes, so tende: sweet and low, 
That poured through lips where Cupid lays his bow 
Had made thee loved e’en hadst thou been less fair 


* ‘This 1s the original form of the sonnet, published in the preceding 
number of Nature, which, 1f periaps superior to this in expression 1s open 
to the reproach fron which the orig nalts free, po nted out to the author by his 
distinguished friend, the great Traveller and Orientalist (the translator, too, 
of Camoens’ sonnets), Sir Richard Burton of deviating from the Petrarchian 
mode] by its szstett having one rhyme in common with the octave 


What need hast thou with gems to deck thy han, 
Of aught of wealth Golconda’s mines bestow, 
Rubies o1 pearls rash divers seek below !— 
Thou canst ın nobler wise thy worth declare 

Oft shall thy \ otary ın his cloistered cell 

In deep 1esearch of Nature’s seciet clue 

Pause, to bid Memory with her magic spell, 
Bring back thy face and sweet girl-form to view, 
And ın fond fancy hear thy voice anew 

Till life to gladness breathes 1ts last farewell 


Athenzeum Club, July 25 


JJ Ss 








NOTES 


NEXT year theae will be in Paris what promises to be 
a splendid Anthropological Exhibition under the auspices 
of the French Ministry of Pablic Instiuc ion It will be organ- 
ized by Committees 1epresenting the Society, the School, and 
the Laboratory of Anthropology , and an appeal for aid has 
been addressed to all who are, o1 have at any time been, con- 
nected with one or other of these institutions The Exhibition 
will include objects zelating to all branches of anthropological 
science 


CAPTAIN JOHN ERICSSON, who 1etains much of his vigour and 
youthful activity, celebrated his eighty-fifth birthday at New York 
on Tuesday, July 31 The King of Sweden and Norway cabled 











“Laws of Verse” (if I remember right) I have compared the octave and 
sestett of a sonnet to the body and the frame or bed of a carriage respectively 
‘Lne effect of a rhyme common to the two may be likened to that of driving 
in a spike, which converts the previous springy connection of the two partsinto 
a ixture The much more common fault of English sonnets ıs the reverse of 
this _viz that they contun təọ many distinct rhymes ingtead of tos few In 
the form-build of the two sonnets I may be ead to hive discovered a locket 
artistically adapted to receive either one of two miniatures, each m ıts own way 
equally exquisite, and worthy of ineffable regard and adoration I left the 
Subject ofthis week’s soune at the door of Magdalen College Chapel to attend 
the even ng service there, and early the neat morning, as it now reads, with 
the eaception of changes ın three lines only, ıt was in the hands of her parents 

With regard to the punctuation of this and other of my poetical pieces, I 
share to a great extent the opinion of the late deeply regretted Matthew 
Arnold, that ın poetical composition the fewer po nts the better grammatical 
or (so to say) choristic points 1s such should never be introduced except when 
necessary te prevent ambiguity or obscurity of meaning consequently there 
will be many points left out in poetry which would be found ın the same piece 
written in prose But fer contra 1I hold that points are sometimes useful or 
even necessary in poetry which would not b2 found in prose, viz to mark brief 
pauses or almost insensible masical rests The po nting I have adopted in 
the line fron last week’s sonnet— 


Thy flashing, rushing, fingers to indue— 


affords an exemplification of this latter principle The commas on erch side 
of rushing are not choristic but melodic, and would not appear in prose 

In Jaw writings no voints at all are introduced, and for reasons w hichin no 
wise conflict with the principles referred to above 

1° A law document ıs eapected and ought to be written in such a form as 
to he insusceptible of an equivocal or dəubtful construction 

2° No one expects a law document (unless maybe it were a marriage 
certificate or deed of separation by mutual consent) to have much music 1n 
its lines 





One of the offic al readers of the sonnet contained in the last number of 
Nature has written to me *o say that he cannot see the sense of lines 3 and 4 
Lhe answer 1s, I think, obvious In the human organism all parts, faculties, 
and powers are connected and correlated Consequently a voice whose notes 
are pure, sweet, and tru: affords a voucher (I donot say mathematical proof, 
but presumptiveevidence wh ch may be accepted in the absence of rebutung 
facts) of the character to which ıt appertains being sweet, pure, and true 
But sweetness, purity, and truth are the prime inzgredents of goodness 
Lherefore no es whic’) are pure, sweet, and true vouch for the goodness of 
the person to whom the voice belongs QED 

The argu nent in the teat 1s put in the form of an enthymeme, the major 
premise ~A perso rs wise singing notes are sweet pure, and true offer a 
presumption that they are goot—boing suppressed It ıs notorious that 
birds instinctively, and the-:fo-e o7 the surest ground, infer the worthiness 
(or according to their ethical code the govdness) of their partners from their 
superiority insonz Witness the disttc from a sonnet familiar to many of 


mj readers— 
Like foolish bird who in the fowler s cry 
Hears hz loved mate s soft amorous melody 


If Iam wrong 1n supposing so I hope that Mr Romanes, or any ¢her 
biologist GF such there be) of equal skill with him in Darwiman dialectics, 
will set me right ın this point, and inform the readers of NATURE on what 
other intelligible ground can be explained the recourse had to song by the 
male bird to win the affections of his ngite If such be the case with birds, 
why should it not be equally true of the sometimes scarcely less volatile 


Ia my ! portion of the humen rice? 
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orders to Consul General Bors to call upon the eminent engineer, 
and convey to him on the occasion renewed assurances of His 
Majesty’s esteem ‘‘ Consul-General Bors,” says the New York 
Daily News, ‘‘ was only too happy to execute this commission, 
and when he called at 36 Beach Street to day to deliver the 
message he brought with him a beautiful bouquet that delighted 
the great engineer extremely when he seceived ıt He very 
willingly granted ConsuJ-General Bors an audience, and thanked 
him for the comteous mes-age be brovght from his Royal 
maste: Captain Ericsson has a wonderful faculty of talking 
and working out the most exact mechanical drawings at the same 

. time, and Mr Bors’s visit did not interrupt kim in his work in 
the least 
amused smile to the Consul’s expressions of wonder at his 
marvellous health and mental vigou: ” 


THE Congress fo. the study of tabeiculosis, lately held at 
Paris, was very successful Numeious and important papes 
were read, and there was always a laige attendance of members 
The next meeting will be held ın 1830, under M Villemin’s 
presidency 


THE sixty-first meeting of German men of science and 


physicians will be held in Cologne fiom September 18 to 23 
next 


MR. JAMES STEVENSON, late Executive Officer of the United 
States Geological Survey, died at Gilsey House, New Yoik, on 
July 25 He was born, in 1840, at Maysville, Kentucky 


THE United States Senate has voted to pay the widow of the 
late Prof Spencer F Baud 50,090 dollars in recognition of bis 
services as United States Fish Commissioner 


Last year, Bedford College sustained a great loss by the 
death of Mr Shaen, who had been one of its most active fr.ends 
since its earliest days, and a wish wes then widely expressed 
that some scheme should be devised which should permanently 
associate his name with Bedford College The Council now 
propose that a building shall be erected on a site immediately 
behind the College, and that ıl shall be called the Shaen Wing 
In this building there woula be good laboratories and class- 
100ms, and it 1s believed that the premises could be so airanged 
as to provide accommodation, at 1 modevate charge, fo. a num- 
ber of students It would be hard to thik of a more suitable 
memorial of Mr Shaen, and we have no doubt that the entire 
amount necessary foi the cairying out of *he plan (43000) will 
soon be subscribed The proposal that a large pait of the fund 
shall be devoted to science laboratories strikes us as an interest- 
ing and hopeful sign of the times Brdford College has done 
much to help the movement for supplying women with better 


He chatted with him cheertly, and hstened with an ' 





least number of candidates presented themselves are those con- 
nected with the chemical industries, and the examiners in these 
subjects generally remark that few of the candidates are found to 
possess that combined hnowledge of scientific principles and of 
technical prccesses which is desirable The inciease in the 
number of candidates has been most marked ın cloth, cotton, 
linen, and jute manuficture, m plumbers’ work, carriage- 
building, carpentry and joinery, and in biickwoik and masonry 
The average percentage of faimes has fallen fiom 43 8 to 431, 
and from the separate 1epoits of the examineis it appears that in 
most subjects there 1s a distinct impiovernent in the quality of 
the candidat2s’ written answers and practical work Of the 
3510 successful candidates, 758, 01 21 6 per cent., have passed 
ın the honous giade, as against 219 per cent last year It 
appetrs that 10,404 stucents have received instiuction in 475 
1egistered classes connected with the City and Guilds of London 
Institute These classes were in 183 different towns m the 
United Kingdom The coriesponding numbers for the previous 
year were 8613 students, 365 classes, and 121 towns These 
numbers do not include the students at the Finsbury Technical 
College, the Youkshire College, Leed’, and other Colleges the 
Puiofessors of which do not receive giants on iesults, and the 
candidates from which are classed as ‘‘external” candidates 
Sir Philip Magnus anticipates that with the establishment of new 


+ Polytechnic Institutions ın different parts of London there will 


be a large increase ın the numbei of students in the technical 
classes 1egistered by the Institute and in the number of candfdates 
fo. examination 


In the Report, for the yea: 1886-87, presented by the Board of 
Manages of the Observatory of Yale University to the President 
and Fellows complamt 1s made that too large a proportion of 
the clinical thermometers (foreign or American) sent to the 


, Obseivatory for verification are despatched so soon after then 


opportunities of study Of the 452 women who have passed , 


the various examinations of the London University, no fewer 
than 123 have been students of this institut on , and about one- 
thud of the piesent students are working for these exammations 
It may be reasonably expected that when the new laboratones 
are opened the results will be even more satisfactory than those 
now achieved , foi all the piesent laboratories are adaptations 
of former class-rooms, and, being deficient in light and space, 
aie but imperfectly fitted for the purposes for which they are 
used 


IN his Report on the technological exammations of 1888 Sir 
Philip Magnus says that ın the present year there hasagair. been 
a large increase ın the total number of candidates examined In 
1887, 5508 were examined, of whom 3090 passed, in 1888, 
6169 were examined, of whom 3510 passed The increase in 
the number of candidates 1s less this year than last year, being 
658 as compared with 744 Examinations have been he:d this 
year in forty-nine different subjects, in seven of which less than 
ten candidates presented themselves The subjects in which the 


| 


manufacture that the conections given are liable to change 
with a year’s use ‘‘ Physicians,” says Mi Robert Brown, 
secretary of he Observatory, ‘‘ would obtain mucn moie exact 
ifdications of temperature if, estimating the probable annual 
breakage, trey would provide themselves with two or thee 
years’ supply of well-made, well-graduated clinicals, and obtain 
tables of coriections only afte: the mstruments weie zown to 
have attained a proper age of, say, one or two years The com- 
paratively small demand for clinicals whose age as well as correc- 
tion 1s certiFed, seems to imply that the medical piofession 1s 
not yet generally awake to the exactitude that 1s practicable in 
asceitaining body temperature ” 


THE sealer Jason has auived ın Norway from the Greenland 
coast, and reports that the Expedition under Dr Fridtjof 
Nansen, which 1s to cross Greenland from east to west, left that 
ship on July 17 ın latitude 65° 2’ N An ice-belt about ter 
English miles in width sepaiated the ship fiom the shore, but it 
is believed that the membeis would have no tiouble ın cross- 
ing this, the floes being large Dr Nansen intended to land in 
the Sermilix Fjord, which 1s inhabited Pievious attempts at 
landing had failed on account of rain and fog 


Ir 1s said that the Cincinnati Exposition 1s the best that has 
been held 12 America since the great one at Philadelphia in 
1876 We repunt from Scrence the following account of it — 
“ People who were at New Orleans in 1885 say that this is 
enormously superior in all the arts, especially upon the mech- 
anical and industial side The Exposition covers 15 acres in 
the very heart of the city, and in every part of this large area 
one meets evidences of taste, shill, ingenuity, and perseverance 
in adapting means to ends, which foim a senes of apparently 
never-ending surprises as one passes from one exhibit to another 
The Government exhibits are all good and all characteristic 
The Smithsonian Institution and the Geological Suivey exhibits 
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attractcrowds. Inthe latter, Prof F W Clark has some trans 
parent photographic views, represented in colours by some new 
and as yet undisclosed process The effect ıs wonderfully natural 
and beautiful, and if it is found to be durable it will prove a 
great discovery The very fine models of the new classes of 
naval vessels now building attract crowds daily, as do the various 
forms of weapons for wholesale slaughter, ın case we ever have 
another wa: In close juxtaposition are the ingentous devices, 
for saving life in cases of shipwreck, of the Life-saving Seivice 
The Fish Commission exhYbit 15 not as vet complete In such 
elaborate displays, requirmg much preparatory work, more time 
should have been allowed fo. preparation The Post Office 
Department and the Army exhibits aie also incomplete, but a 
few days will find everything ın orde: ” 


THE native buds of North America, which weie supposed to 
be rapidly disappearing, reappeared ın great numbers during the 
spring of the present year This was first noted in the New 
York papes, and was promptly credited to the liberal destruc- 
tion of the pugnacious English sparrow, unable to withstand the 
storm-beating receiveal in the great Maich blizzard But counter 
to this explanation, says Sczevzce, comes information from Illinois 
that the attention of all is attracted to the remarkably lage 
number of birds that are to be seen The groves, the woods, 
and the meadows ın the country, and the many trees ın the city, 
are peopled with these feathered visitors. The oldest inhabitant 
does not remember to have seen so many and such a variety of 
birds And yet the great blizzard did not visit Illinois 


THE vapou-density of hydrofluoric acid has been subjected 
to a rigoious re-examination at the hands of Prof Thorpe and 
Mr F J Hambly Prof Mallet some time ago showed that, 
at a temperature of 30° 5 C , the density of hydrofluoric acid 
vapour corresponded to a molecule of the composition H,F, , 
consequently we have been accustomed to think of this substance 
as consisting of ordinaiy molecules of HF at higher tempera- 
tues, and of condensed molecules of H,F, just above its boiling- 
point But we have recently seen, from the experiment® con- 
ducted in Prof Victor Meyer’s laboratory upon the molecular 
nature of sulphur, and also from the pievious investigations con- 
cerning the composition of the molecules of the chlorides of 
aluminium, tin, and iron, that our older ideas as to the formation 
of condensed molecules, such as Sẹ or Fe,Clg, at particular 
temperatures were erroneous, that these condensed molecules 
were not capable of existence throughout any notable range 
of temperature It therefore became an interesting question 
whether hvdrofluoric acid would not behave ın a similar manner 
To test the question thoroughly, fourteen vapour-density detei- 
muinations, at temperatures ranging from 26° 4 to 88° 3 C , have 
been carried out in the research laboratory of the Normal School 
of Science by means of an elaborate and expensive platinum 
apparatus The first necessity was, of course, the pure anhydrous 
acid This was freshly prepared, as 1equired for each experi- 
ment, from the now famous double fluoride of hydrogen and 
potassium, ıt was afteiwards re-distilled from the platinum 
retort through the density apparatus, which was placed ın a bath 
of glyce.ol heated to the required temperature The vessel, of 
known capacity, ın which the hydrofluoric acid was eventually 
weighed consisted of a platinum cylinde: completely closed, with 
the exception of the entrance and exit tubes, which could be 
closed at will by means of well fitting platinifm stopcocks of 
skilful workmanship The whole opeiations could thus be con- 
ducted in platinum throughout, and are, therefore, of the most 
trustworthy characte: As expected, the values obtained corre- 
spond to molecular weights ranging fiom 51 Ig at 26° 4to 20 58 at 
88° 3, thus showing a continuous breaking down of the molecular 
grouping, until, finaily, we airive at the stage where the whole 
of the molecules consist simply of HT, corresponding to the 


normal,density of 20 No other molecular condition than this. 
1s capable of existing throughout any considerable 1ange of tem- 
perature Its of the highest interest to consider what happens 
below 26°4 The natural inference 1s that the molecular group- 
ing becomes more and moie complex, o1 condensed, until we 
1each a point wheie the substance becomes visible—a liquid , 
while still further condensation eventually brings us face to 
face with a solid 


IHE Repoit of the Conse:vator of Forests in Ceylon foi the 
past yeat says that though Sir Joseph Hooke: in 1873 called 
attention to the rapid destruction of forests in that island, no 
steps were taken by the Government till 1882 In that year, as 
a result of a report of Mi Vincent, of the [Indian Forest De- 
partment, the Government tuned its attention to the subject, 
and in 1885 the ‘Forest Oidinance was issued The objects 
of this Ordinance were, briefly to select suitable areas of forest 
land and constitute them State forests, to buy off any interests 
which private inlividuals might have in those lands, to place 
them under effective protection, and generally to systematize the 
forest conservancy Even now the Crown forests are plundered. 
ina wholesale fashion by oiganized bands of thieves, but ıt 1s 
hoped ın a short time to put an end to this, and make the forests. 
of Ceylon as remunera’ive, comparatively speaking, as those of 
India, where they produce a substantial 1evenue Ruin has 
threatened the Ceylon forests, just as ıt threatened the forests of 
Jinjira, in Western India, where three-fourths of a vast forest 
forty miles long, and from fifteen to a hundred miles in breadth, 
was destroyed, and the remainder with difficulty saved 


IN an interesting paper on ancient tide-lore, reprinted, with some 
other papers by the same author, from the Transactions of the 
New Zealand Institute, Mi W Colenso, F R S, describes the 
old belief of the Maories as to the ebbing and flowing of the sea 
These phenomena, it seens, they i e to a huge ocean 
monstei, whose home was low down ın the depths beyond the 
honzon It was supposed to do its work by powerful and 
regular respiration, o1 ingurgitation and regurgitation of the 
water The monsters name was Parata, and any one over- 
taken by great misfortune 1s said to have fallen into Parata’s 
throat Ina myth relating to the first peopling of New Zealand, 
one of the chief canoes, named the Asawa, is represented as 
being cariied into the enormous mouth of the monster, and as 
being with difficulty extricated by Ngatoion angi, the courageous 
and cunning žokžunga (= prest, or wise man) on board, who 
recited his powerful chaim for the purpose The words of this 
chaim o1 spell ave still preserved 

IN his Report to the Foreign Office on the agriculture of Yezo, 
the British Consul at Hakodadi says that though the Anos area 
hunting and fishing people, yet efforts have been made to induce 
them to cultivate the soil In 1869 the influx of Japanese to the 
fishing grounds reduced them to great straits ‘his appeais to 
have continued till 1882, when attention was diawn to their 
condition, and sums of money were distributed amongst them to 
relieve then distress, schools were built, and attempts were made 
to teach them farming In 1886 the money gifts were stopped, 
but the efforts to teach them aguiculture continued, and at the 
end of that year about 803 acres were cultivated by the Ainos 
The Consul remarks that ıt 1s impossible to tell how many Ainos 
there ae in Japan, from then carelessness or dislike to 1ecord 
the buths and deaths , but ıt 1s calculated that there ae about 
3600 houses in Yezo—that 1s, about 14,000 people The 
geneial impress.on ıs that they are gradually disappearing, but 
obviously the Government of Japan 1s doing all ıt can to aid the 
Amos, and to foster in them a spirit of self-help 

THE last numbei (Session 1887-88) of the Wadi as®Jous ngl of 
Literature and Science contains the fist part of a treatise by 
Prof Oppert, of the Presylency College, Madras, on the oitginal 
inhabitants of Bharatavaisa, or India, whom he describes as 
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Ganda-Dravidians This term the leained wiiter explains by 
saying that the two special Ganda-Dravidian terms fo. mcuntain 
are mala and ko, both being widely used and pievalent through- 
out India Those tribes, whose names are derived from zala, 
he calls Dravidians, and those whose names ate der.ved from fo, 
Gandıans In this way the Mallas, Malas, Malavas, Malayas, 
&c, and the Kayis, Kddulu, Kondas, Gondces, Kuruvas, &c , 
aie classified as Diavidians and Gandians iespectively The 
presence of the Ganda Diavidians in India car be proved at a 
veiy early period ‘‘ from the noith-west acioss to „he north east, 
and from both coineis to the furthest south On the arııval of 
the A:yans on the north-western frontier, the Garda-Diavidians 
aie already found in flourishing communities ” In the present 
instalment of his wok, Piof Oppert endeavoms to piove the 
antiquity of this race, especially of the Diav.cian branch , in 
the neat he will treat of the Gandins Huis own summary of 
his positions in the concluding section 15 to this effect ın follow- 
ing the ramifications of the Dravidians thioughout the peninsuia, 
he points out the connection which exists between several tribes, 
apparently widely different from each cthei , he has identified 
the so-called pariahs of Southern India with the old Diavidian 
mountaineers, and establishes then 1elationship with a numbei 
of tribes foiming, as it were, the first laye: of the ancient 
Dravidian stratum, and he endeayous to show that various 
other different tııbes are offshoots of the Dravidian race He 
thinks also that much that ıs now considered Aryan in name and 
origin must be regarded as ciiginally Diavidiaa The various 
Dravidian tithes scattered over India are separately introduced 
into the discussion in order to establish then mitual kinship 
Prof Oppert, ın fact, labouis to restore the D avidian ‘ to those 
rights ana honours of which he has so long been depiived ” 
The spirit in which he has undeitahen what 19 obviously a gicat 
work 1s sufficiently evideht from the words with vhich he con- 
cludes the present article —‘‘ My errors, too, may not be with- 
out use 1f, like stranded vessels, they serve to direct the exploie, 
warning him away from those shoals and 1ocks that beset the 
inque: in his search after tiuth ” 


IN the Berlin Meteo ologusche Zertschiift for July, Di F 
Biuchner discusses the meteorological observations of the 
German Polar station at Kingua Fjord (Cumberland Sound), 
and also of the stations in Labrador and South Georgia, in the 
year 1882-83 The iesults represent thiee distinct types of 
winte: climate Kingua Fjord has a calm, severe winter, and 
cool sumirei, the warmest month being Augu t, whereas July 
as usually the warmest month in Arctic North Ameca In 
Labrador the cold 1s often accompanied by stormy west winds, 
and although the temperature ıs higher than at Kingua Fjord, 
the cold is much more keenly felt South Georgia natuially 
partakes of the oceanic character, but the yearly temperatme, 
34° 5, 18 much lowe: than at the neighbouring stations on the 
coast of South America, in the same latitude (54° 31’ S ), and 1s 
the lowest yet known in the southein hemisphere Ti P 
Schreiber contributes an instructive article on the question of 
the deduction of true daily means of temperature from thice or 
four observations daily He gives a series of nine combina- 
tions, and their results, as compared with twenty-four homily 
observations at Chemnitz The result shows chat the somewhat 
inconvenient houis of 6am, 2 and lop m , give the nearest 
true daily tempeiatuie The mquny is interes ing as beatnz 
upon the question of the necessity of continuirg he expensive 
process of continuous records for an unlimited period 


Dr Buis BALLOT, the Dnector of the Meteorological 
Institute of the Netherlands, has published an exceipt paper 
fromethe Tioceedings of the Amsterdam Academy of Sciences, 
on the distribution of temperature over the surface of the eaith. 
Ins‘ead of representing the temperatuig by the usual method of 
isothermal lines, he gives the departuies foi each 5° of latitude and 


longitude fiom the normal tempeiature at the equator, by means 
of figmes, using ozainaly and thick type to avoid the use of plus 
and minus signs The variations of temperatme for the typical 
months of January and July, and foi the year, are very cleally 
shown by this method The work is also accompanied by 
maps, connecting by curves all places having the same mean 
differences of temerature in tre summe: and winte: months 


AMONG the contents of the new number of the Znterna- 
tonales Arch fur Ethnogiaphie (Band 1 Heft 4) we may 
note a Singapore street scene, by Prf G Schlegel, a paper, 
by F Giabowsky, on ceitain sacrific al customs in Boineo, 
anothei, by J D E Schweltz, on South Sea relics , anc various 
ethnogiaphic notes from Mecca, by G Snouck Humgiorjye All 
the articles are admirably ilustiated with colowed plates 


A NEW autumr edition of ‘Walks in Epping Forest,” by 
Percy Lindley, describing portions less known to pedestrians, 1s 
In preparation Piof Boulge: has contitbuted to the same 
issue some notes upon the recent extensive tree-felling and 
“forestry ” operations in Epping Forest 


A book on “Tne General Principles ofeAgiiculture,” by A 
Lainalétiie: (Reimwvald), has just been published in Paris 

GEGEN BAUER’s ‘‘ Human Anatomy” ıs being translated into 
Fiench The fus: quarter of the boah was recently published 
by Reimwald 


THE Ode sa Gazette reports the discovery of the 1emains of an 
ancient town on the right bank of the Volga These remains® 
are tiaceable over an aiea about two miles long, by three- 
quarters of a mile ın width The place has been visited by a 
deputation fiom the Conimission of Archives A very consider- 
able quantity of Arabian, Persian, and Tarta: coins has been 
found there, besices a multitrde of other objects which bear 
witness to the cuitivated state of the inhabitants Lhere were 
remains of maible blocks, of wate:comses, &c 

AN exploung raity of eight persons, led by Lieut Israel, 
have set out fiom South Austialia to explore the country north- 
east of Newcastle ın Western Australia, and particularly the 
te1ito1y mound Lake Mooie and Lahe Manga The objects of 
the expedition are said to be partly scientific and partly com- 
mercial, and the funds have been supplied by a number of 
Australian capital sts 

A CORRESPONDENT—who says that everyone who looks 
thiough the sees of photograpas of lightning ın the possessio 
of the Royal Meteaiological Society must be struck with the fact 
that many of the flishes exhibit a mbbon-like stiucture, while the 
appearance ıs tota ly absent from others—has made some expen- 
ments ın order to ascertain whether a similar appearance can be 
produced by intirposing a sheet of window-glass between a 
nanow buightly-illaminated shit and che camera So far as these 
experiments have vet gone, he is not in a postion to asseit that 
all the peculia: band-like appeaiances can thus be imitated, but 
there ıs no doubt, 2e asserts, that a photogiaph of an unmibboned 
flash taken obliquely through a window must exhibit appearances 
very sımılaı, 1f not identical 

THE additions to the Zoological Society’s Gardens dung the 
past week includea Weeper Capuchin (Cedus capucinus 6) fiom 
Biazil, presented by Mr Haddan , two Common Genets (Genetta 
vulgaris) from West Afiica, presented by Mi Philip Lemberg , 
three Palm Squurels (Sczzes us palmar um) fiom India, presented 


i by Smgeon Majòr W G King, an Orange winged Amazon 


(Chiysotis amazon.ca) from Souta America, presented by the 
Hon N L Melville, two Fu'mai Petrels (Fulmarus glacialis) 
fiom St Ki'da, presented by Mr W C. Gilles, a Common 
Chameleon (Chameleon vulgaris) from Noith Africa, presented 
by Mr Underwood ,a Macaque Monkey (J/acacus cynomolgus d ) 
fiom India, an Ocelot (Fels pardals), a Common Rhea (Rhea 
americana) fiom South America, a Ring-necked Parakeet 
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(Paleo: nis torguatus) fiom India, a Guey breasted Panakeet 
(Bolborhynchi monachus) fiom Monte Video, two White- 
fronted Amazons (Ch ysotes leucocephalus) fiom Cuba, two 
Ew »pean Tiree Frogs (Zya a borea\, European, deposited , a 
Bauaband's Panakeet (Polplelis ba: abandi) from New South 
Wales, purchased, a Mountain Ka-Ka (Nestor notabilis) fiom 
New Zealand, recerved ın exchange , two Canadian Beaveis 
(Casto) canadensis), thiee Gold Pheasants (Thaumalea picta), 
bred in the Gardens 
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OUR ASTRONOMICAL COLUMN | 
FURTHER COMETARY DISCOVERIES —Mı W R Brooks, | 


Smith Observatory, Geneva, New York, discovered a new 
comet, 1888 c, on August 7 The place for 8h 46n,GMT, 
on August 715 givenas RA oh 5m, Decl 44 30% N It 
was observed at Vienna on August 9, gh 535m, m RA 
ich 21m 53s, Decl 44° 49' 26” Faye’s comet was picked up 
by M Pertotin at the Nice Observatory on August 9, 1ts place 
at 13h 19 5m, Nice MT, beng RA 5h om 276s, Decl 
20° 0’ 42” N There are thus four comets now unde: observa- 
tion The following ephemeiis, supplied in the Dur Lent 
Curnular, No 159, 1g derived from Dr Kieutz’s ephemeris for 
Faye’s comet in the Avr Nachr, No 2849, the time of 
peuhehon passage having been increased by 2 6 days 





Ephenteris for Beilin Noon 
1888 RA Decl 1888 RA Decl | 
h m o 4 h m oy 
Aug 20 5285 1931N Sept 5 695 1758N 
e 24 5390 1913 9 6192 1727 
28 5494 1851 13 6286 1654 
Sept I 5596 18 26N 17 6378 1618N 


D: Backlund’s ephemeiis for Enckes comet, given in the 
last issue of NATURL (p 350), should also have been given for 
Beilin noon, and not fo. midnight The iesulting enor of the 
ephemeits at the time of discovery thus becomes O - C, 
RA +8s , Ded -~ yY 

The following ephemeris, by Dr H Kreutz, for Biooks’s comet 
1s fo. Berl midnight — 

1888 RA Decl 


hms o , hm s Oe -G 
Aug 15 11 8 8 44257 | Aug 23 12 553 42140N 
19 If 37 41 43 329 27 123221 40384 ' 


ASTRONOMICAL PHENOMENA FOR THE ` 
WEEK 1888 AUGUST 19-25 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenwich on August 19 

Sun rises, 4h 54m,, souths, 12h 3m 18 2s , sets, 194 12m 
right asc on meridian, 9h 564m , decl 12° 34’ N 
Sidereal Time at Sunset, 17h 6m 

Moon (Full on August 21, 16h )rises, 18h 18m ,souths, 22h 38m , 
sets, 3h 3m? right asc on meridian, 20h 326m , decl 





1388 RA Decl 


® Indicates that the rising 1s that of the preceding evening and the setting 
that of the following morning 


Occultations of Stars by the Joon (visible at Greenwich) 
Corresponding 
° angles from ver 


19°20 $ 
Right asc and declination 
Planet R ses Souths Sets on meridian 
hom m h m m on F 
Meiculy 4 21 Il 47 19 13 9 403 I5 45 N 
Venus 5 51 12 46 I9 41 10 393 Io 3N 
Mais I2 30 16 58 21 26 I4 522 17 578S 
Jupiter 13 26 17 48 22 10 15 419 18 58S 
Satun 3 28 I 7 18 46 9 o0 17 47N 
Uranus Q 24 I5 1 20 38 12 549 5128 
Neptune 22 23* 6 10 13 57 4 21 13 59 N 
| 


Aug Star Mag Disap Reap tex to right for 
inverted image 
hom h m o b 
2I y Capııcorni 34 05 210 125 314 
2I 50 Aqualll 6 20 I7 nea approach 162 — 
22 w Agua 5 2I 46 22 30 29 320 
22 Aqua 44 21 55 nea approach 172 — 
Aug h 


24 I Mercury ın superior conjunction with the Sun 


2 
Variable Stars 
Star RA Decl 
h m Paes, h m 

Algol 3 09 40 31N Aug 23, 055 v2 

»> 25, 20 44 m 
A Tauri 3 545 12 10 N » 20, O 57 we 

sy 23, 23 49 7z 
T Monoceiotis 6 192 7 ON » 23, 4 off 
R Canis Minois 7 26 I012N a21, M 
& Libræ 14 550 8 45 3) 23, 22 34 m 
U Coronæ 15 136 32 3N s» 22, 21 7m 
S Herculis 16 458 15 8N 3 235 M 
U Ophuch 17 109 1 20N s» 19, 248 m 

and atinteivals of 20 $ 

W Sagittain 17579 2935S Aug 23, 20 O s? 
U Sagittari 18 253 19 12S » 23, I Om 
S Sagittarn 19 509 16 20N, » 19,23 OAL 
U Cygm 20161 47 33N 930 20% ne 
X Cygni 20390 35 11N » 22, 2 off 
T Vulpeculee 20 467 27 50N » 19,20 off) 

» 20,21 Om 
R Vulpeculee 20 594 23 23N oy «ty Mt 
ô Cephe! 22 250 57 51N » 25,22 oM 


AZ signifies maximum , #2 minimum 


Meteor-Showers 


RA Decl 
Near y Camelopardalis 54 7I N Swift, steaks 
290 60 N Bught and slow 5 


with trains 





GEOGRAPHICAL NOTES 


À WORK of great interest in the history of early European 
cartogiaphy has recently been published by Mess:s Stevens and 
Sons, of Great Rassell Street, and the manner in which it came 
to be compiled ıs not a little cious One of the most famous 
of the early European caitographeis was*Johann Schoner, Pio- 
fessor of Mathematics at Nuremberg in the euly part of the 
sixteenth centuy He is best known now by a seues of 
terrestrial globes which he prepared, one about 1515, another in 
1520, and a thud in 1533, all three of which are still preseived 
at Fiankfort, Nuiembeig, and Weimai respectively Hee, so 
fa. as cattogiaphy 1s conceined, students would have believed 
Schoner’s work to have ceased, were it not foi a small Latin 


| pamphlet of four pages which existed amongst hi» numero ts 


writings, and which was, im substance, a letter to a mgh 
ecclesiastical autnority of Bamberg descuptive of a globe on 
which were marked the discoveries made during Magellan’s famous. 
encumnayvigation of the globe Only thiee copies of this 
pamphlet were known to exist It was dated 1523, and it 
obviously did not 1efe1 to the globes of 1515 or 1529, for these 
did not contain any 1eferences to the discoveries in question 

Hence it was assumed that anothe: globe, between 1529 and 
1533 had been prepared by Schoaer, but no trace of this could 
be found, and, 1f 1¢ existed at all, ıt seemed to be lost for ever 

But m 1885 the late well-known bibliographa, Mi Henry 
Stevens (‘‘of Vermont”) found in the catalogue of a 
Munich bookseller a facsimile of a globe which he at 
once recognized as the long lost work of Schone. He 
promptly puichased ıt, and utuma'ely it found its way into the 
1emaikable collection of works on eaily Ameuican geozi iphy and 
history made by Mi Kalbfleisch, of New York, where 1t still 1¢ 

But Mi Stevens, who regarded ıt as ‘‘ one of the keys to unlock 
the many mysteries of ealy American geogiaphy,” dete: mined 
to reproduce Schoner’s lette: and globe in facsimile, and to 
append a tianslation and an introductory sketch of the eaily 
historical geography of Ameca = While shill labouring at this 
work he died, but his son took ıt up, and, aided by Mr C H 

Coote, of the Map Department of the Biitish Museum, has now 
succeeded ın bringing it to a conclusion Schoner himself was 
entirely indebtea for his knowledge of the results of Magellan's 
voyage to a letter witten by one Maximilianus Tiansy)vanus, 
a natmal son of the Caidinal Archbishop of Salzburg, and 
then employed about the Comt of the I'mpeim Chales V, 
describing fo. ‘us father the expedition ın questién Ins 
pamphlet is styled ‘‘De Molvcc s,” and fiom the desciptions 
here given, Schoner depiged the new portions of his globe, or, 
in lis own words, ‘‘ being desirous to make some small addition 
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to this wonderful survey of the earth, so that what appears very 
extraordinary to the reader may appeal more Itkely when thus 
illustrated, I have been at the pains to construct this globe ” 
The differences between this and former globes are considerable, 
and mark a great advance in geographical knowledge Ameuica, 
instead of bemg bioken up into many islands, as ın all earlier 
globes,'1s shown as one large continent of tolerably correct shape , 
Florida ıs named for the first time ın print, “the Moluccas 
have foand a local habitation and their true places, as well as 
many of the real isles of the sea, while all the monsters and 
bogus elements of American geograpny aie made to disappear ” 


THE new volume issued by Mr Stevens opens with a long, 
learned, and most interesting introduction by Mr Coote, on 
early Ameuican geogiaphy generally, and especially on tne 
globes and maps of the first part of the sixteenth century Mr 
Coote also narrates the lfe of Schone:, and furmshes an 
estimate of h's seivices to geography One of his discoveries 
relating to Schoner ıs that the place-name 7zvz72fa, from 
which he dates some of his letteis and which has hitherto 
puzzled all students, ıs merely the tiansJation of put of the name 
of asmall parish of which Schone: was pastor The intio- 
‘duction 1s followed by a facsimile of Schoner’s letter of dedica- 
tion of the globe to the Canon of Bamberg, by the letter of 
Maximihanus, and by translations of both, as well as by a 
bibliography of Schoner’s works But, next to the intioduction, 
the portion of the book which will receive most attention wll 
be the facsimiles at the end, which are as follows (I) the 
famous Hunt-Lenox globe, attributed to 1506-7 (2) the Bou- 
longer globe, supposed to have been executed in 1514-17, (3) 
Schoner’s first globe of 1515 , (4) his second globe of 1520, (5) 
the third globe of 1523, ‘‘ being the earliest geographical doca- 
ment to delineate the first cncumnavigation of the earth by the 
Spaniards, 1519-22”, (6) the Portuguese so called Cantino 
map of 1502 The reproduction of the letters of Schone: and 
Maxımılanus Transylvanus have been done in exact facsımı e 
by the phototypographic process, all the defects and peculian- 
ties of the otiginals appearing with faithful minuteness The 
long-lost globe consists of twelve gores, and its distinguishing 
feature 1s a line drawn completely round the circumference, 
showing the route of Magellan’s fleet in the first circumnavigation 
of the earth 


THE following message from Mi Josepn Thomson and M: 
Harved Ciichton-Browne, transmitted by the Eastern Telegiaph 
Company’s cable from Tangier, has been sent to the Royal 
Society, the Royal Geographical Society, and to the friends of 
the explorers —‘‘ City of Morocco, July 28 —We returned to 
Amsmiz across mountains, safe and well, July 24, many m- 
teresting geographical and geological notes, so far successfal 
beyond our expectations We were prevented going direct from 
Glamoa to Gundaffy by tribal revolt We shall start on August 6 
for third trip across the Atlas, futher south-west this time ” 





THE GASES OF THE BLOOD? 
I 


R PRESIDENT AND GENTLEMEN,—The subject I 
have chosen ts a consideration of the gaseous constituents 

of the blood in relation to some of the problems of respiration 
‘This has been selected both because it deals with 2 province of 
physiology in which theie are many profound proolems connected 
with the molecular phenomena of life, and also because it gives 
me the opportunity of illustrating some of the methods of physio- 
logical research I purpose to treat the subject chiefly fiom the 
physical stand-pomt, and to demonstrate some of the phenomena 
as I would endeavour to do to a class of students, believing that 
this will be of more interest to many of my audience than if I 
placed before you anything hke an encyclopzdic account of 
1ecent reseaiches I cannot help adding that as I speak in the 
class-room of one of the most distinguished physicists of the day, 
I feel the genius of the place 1s hovering over me, and I will be 
impelled to guide you to the borderland of phystcs and of 
physiology It is in this territory that we meet with the most 
profound questions regarding the natwe of vital activity, and 1t 


t@Address to the British Medical Association at its annual meeting at 
Glasgow Delivered on August 10 m the Natural Philosophy class room 
University of Glasgow, by John Gray McKendr ck, MD,LLD,FRSSL 
andE,FRCPE, Professor ofthe Instituyes of Medicinein the University 
of Glasgow 


1s here that the physidlogist and the 
working out their solution 

Respiration may be shortly defined as the function or group of 
functions by which an imterchange occms between the gases 
formed in the tissues of a hving being and the gases of the 
medium in which it lives It is interesting to take a brief survey 
of the mvestigations which laid the foundations of our know- 
ledge of this subject, as ıt illustrates to us the fact taught by the 
history of all sciences that those truths which we now regard as 
elementary wer2 at one time unknown, and have been gained 
only by laborio.s inquiry : 

The oldest writers do not appear to have had any clear notions 
even as to the necessity for 1espiration Hippociates dimly 
recognized that during breathing a sfza zus was communicated 
to the body Many of tne oldet anatomists, following Galen, 
thought that the ‘‘ very substance of the air got m by the vessels 
of the lungs to the left ventricle of the heait, not only to 
temperate heat, but to provide for the generation of spirits ” 
This notion of cooling the blood was held by Descartes (1596- 
1650) and his ‘ollowers, and seemed to them to be the chief, if 
not the sole, use of respuation In:addition, they supposed ıt 
aided in the production and modulation of the voice, m coughing, 
and m the mtroduction of odours The celebrated Van Helmont 
(1577-1664) shongly expresses these views, and attaches 
particular impcitance to the necessity Tor cooling the blood, 
which otherwise would become too hot for the body 

About the middle of the seventeenth century clearer notions 
began to prevail These rested partly on an anatomical and 
partly on a physical discovery Malpighi (1621-94) discovered 
that the minute bronchial tubes end n air vesicles, or mem- 
bianous cavities, as he termed them, on the walls of which, in 
the frog, he saw with his simple micioscope the blood flowihg 
through capillaries This pulmonary plexus was for many years 
termed the ‘‘1ete mirabile Malpighu ” The physical observa- 
tions were made by the celebrated Robert Boyle (1627-91), who 
describes in his treatise entitled “New Experiments, Physico- 
Mechanical, touching the Spring of the An,” published in 1662, 
numerous experiments as to the behaviour of animals in the 
exhausted receive1 of the air-pump He showed that the death 
of the animals ‘‘ proceeded rather from the want of air than that 
the air was over clogged by the steam of their bodies ” He also 
showed that fishes also enjoyed the benefits of the arr, for, said 
he, ‘‘there ıs wont to luk in the water many little parcels of 
mtergpersed air, whereof ıt seems not impossible that fishes may 
make some use, ethe: by separating ıt when they stram the 
matter thorow tneir gills, or by some other way ” 

His conclusicn 1s ‘‘that the mspıred and expned air may be 
sometimes very useful by condensing and cooling the blood ,” 
but “I hold that the depuration of the blood im that passage ıs 
not only one of the ordinary but one of the principal uses of 
respiration ” Thus, by the use of the air-pump, irvented by 
Otto von Guencke about 1650, Boyle was able ‘o make a 
contribution o? fundamental importance to physiological 
science 

He also first clearly pointed out the real cause of the influx of 
airintothelangs The older anatomists, from Galen downwards, 
held that the lungs dilated actively, and thus sucked ın the air, 
and there was much controversy as to whether the chest, with 
the contaimed lungs, resembled a pan of bellows, which was 
filled because it was dilated, or whether the lungs resembled a 
bladder, which ıs dilated because it ıs filled Boyle shows 
clearly that the cavity of the chest 1s actively dilated, and that 
the lungs are distended because the ‘‘spiing” of the air is then 
less on their outer than on their inner surface ‘l'his simple ex- 
planation was not generally accepted, because the minds of 
Boyle’s contemporaries were under the influence of an ancient 
idea that air existed in the cavity of the chest external to the 
lungs This preverted them from seeing the simplicity and 
accuracy of Boyle’s explanation, and to be constantly on the 
outlook for some mechanism by which the lungs could actively 
dilate Such notions were hed by Willis, Malpighi, and 
Erasmus Dar¥in The opinion of Daiwm is shown by the 
following passages in the ‘‘ Zoonomia ” — 

“ By the stimulus of the blood in the right chamber of the 
heart, the lungs are mduced to expand themselves, and the 
pectoral and ın ercostal muscles and the diaphragm act at the 
same time by their associations with them” And, again, ‘‘to 
those increased actions of the air cells are superadded those of 
the intercostal muscles and diaphragm, by irritative association ” 

Boyle’s observations were published in 1660, and in 1685 we 


physicist must join hands in 
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find Boieilı (1608-79), ın the second portion of his gieat work 
“De Motu Aninfalium,” giving expiession to very clear notions 
1egarding respiration Thus ın the eighty-second proposition he 
shows that the lungs are not the effective causes of respiration, 
but are passively concerned in the movements, and in the 
eighty-third proposition he states that the efficient cause of 1n- 
spiration 1s the muscular foice hy which the cavity of the chest 
1s increased and permits the lungs to be filled by the elastic 
force of the air Borell was also the first, as shown in the 
eighty-first proposition of his work, to make an estimate of the 
quantity of air expelled by a single expiration At the same 
time he attributed calm expm&tion to the elastic resilency of the 
ribs, and he pointed out that the deepest expiration could not 
entirely empty the lungs of air (Propositions 92, 93, and 94) 
Whilst Borelli thus recognized the air as necessary to animal hfe, 
he naturally failed in explaining why this was so, bemg unac- 
quainted with the composition of the air and of the so-called 
“fuligineous vapours” (carbonic acid, aqueous vapour, &c ) 
which were supposed to exist ın expired air 

I find, in a work by Swammerdam (1637-80), dated 1667, 
and entitled “ Tractatus Physico-Anatomico Medicus de Respua 
tione usuque Pulmonum,” at pp 20, 21, a desemption of an 
expeliment in which he immersed ın a vessel of water a dog 
having a long tube inserted in the trachea, and he obseived the 
rise and fall of the leve? of the water during resp.ration This 
was practically the method followed by Borell, but I am unable 
to say which experiment was first performed 

Here I may also refer to the curious experiments of Sanctorius, 
Professor of Medicine in Padua, who flourished from 156r to 
1636, as bemg probably the first quantitative estimate of sub- 
stances escaping from the body Sanctorius constructed a balance 
by “which he weighed himself repeatedly, and observed what he 
gained by food and what he lost by excretion The results 
appeared in his work “ Ars de Static Medicina,” published :n 
1614, and he states the amount of matter separated by pulmonary 
exhalation at about half a pound in twenty-four hours It 1s not 
easy to say precisely what these figures represent, and therefore 
we find the amount, on the authority of Sanctorius, differently 
stated by wiiters dming the neat centmy His observations me 
of interest, however, as being a distinct step in physiological 
inve-tigation 

Among the contemporaites of Boyle, Pascal, Sposa, Barron, 
Newton, and Leibmtz—all men of the first intellectual rank— 
was Dr Robert Hooke, one of the most versatile and able of 
scientific thinkeis Hooke was born in 1635, and died in 1903 
One of the founders of the Royal Society, its early Proceedings 
show that there was scarcely any department of science at the 
time to which he did not make important contributions In 
particular, he showed a remarkable experiment, in October 1667, 
tothe Royal Society This experiment, as detailed in Lowthorp’s 
“ Abstract of the Philosophical Transactions,” vol m p 67, 
showed that it was the fre h air, and not any alteration m the 
capacity of the lungs, which caused the renewal of the heart’s 
beat It has been said that a similar experiment was performed 
by Vesahius, but with this difference, that, whilst Vesalius observed 
the fact, he failed in giving a 1ational explanation He supposed 
that the movements of the lungs affected the movements of the 
heart, but he did not see, as Hooke did, that the heart moved 
because ıt was supplied with blood containing fresh an Hooke’s 
experiment is one also of great practical importance as being the 
basis of the modern practice of using artificial respuation in cases 
of impending asphyata 

‘We thus see that the necessity of a continual supply of fresh 
air was recognized as being essential to hfe It was further sur- 
mused that the air imparted something to the blood, and received 
something in retuun, but no further advance was made ın this 
duection urti the researches of Mayow, a name now famous in 
the early history of chemistry and of physiology John Mayow 
was born in 1645, and died at the eaily age of thirty-four His 
principal work was published in Oxford in 1674 In it, by many 
ingenious experiments, he showed that combustion diminishes 
the volume of the air and altei» its qualities , that respiration 
also affects the quality of the an , that an animal will die if kept 
in a confined space full of au—a fact to be explained, according 
to Mayow, by saying that the animal had used the 1espunable 
portion of the an, and that the residue was unfit for life , and, 
finally, he showed that an animal suffeis if placed in an atmo- 
sphere the qualities of which have been injured by combustion 
Further, he gave the name of “‘nitro-acrial spiritus” to the 
“principle” in the am which, he said, had to do with hfe, 
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muscular action, and combustion Thus he no doubt came near 
the discovery of oxygen, made by Priestley neaily a century later 
It would be difficult to estimate the enormous influence on 
theones of combustion and of respiration exerted by the re- 
searches of Boyle, Hooke, and Mayow They prepared the 
way in physiological science for the next great step—namely, 
the identification of the gaseous elements contained ın respira- 
ton The dependence o? progress m physiology on the state 
of scientific opimion regarding chemical and physical questions 
could not be better illustrated than in the history of physiologt- 
cal ideas 1egaiding respiration Thus the researches of Boyle 
with the au pump did much to explain the mere mechanism of 
breathing Hooke made this even more apparent, and Mayow 
gave greater precision to the idea that im resprration the blood 
lost something and gained something It 1s difficult to deter- 
mune precisely, afte: the lapse of time, the contributions made 
by each of these distinguished observers, who weie contem- 
poraries , but I would ventme to say that the germ of the ideas 
that bore frut m the minds of Hooke, and more especially of 
Mayow, may be found im the writings of Robert Boyle 

The researches of Mayou, indicating the existence in the air 
of a ‘nitio-aerial spiritus ” necessary to lfe, and the presence 
in expired air of somethmg deleterious to hfe, did not imme- 
diately produce the fruits one would have expected At first, 
his writings attracted considerable attention , they passed through 
two or thee editions, and were translated for Continental 
readers, but from the beginning of the eighteenth century, 
nearly twenty years after Mayow's death, they passed almost 
into oblivion ‘Lhus Hazes vaguely refers to him in only two 
instances, and, as stated py Bostock, ‘in the discourse delivered 
by Sir John Piingle before the Royal Society, upon the assign- 
ment of Sir Godfrey Copley’s medal to Dr Priestley, which 
commences with a sketch of the discoveries that had been made 
in the science of aerology, previous to the period when this 
philosopher entered upon his experiments, the name of Mayow 
1s not mentioned ” 

Mayow’s writings were first again brought into notice in this 
country by Renhold Forster, who gave a summary of Mayow’s 
views m an introduction to his translation pf Scheele’s essay on 
“ Agr and Fire ” 

As another example of how Mayow’s observations were neg- 
lected, ıt may be pointed out that Boerhaave (1668-1738), one 
of the most learned men of his time, states that he cannot ex- 
plain the change which the air experiences by respnation , and 
even Haller, ın his great work ‘‘ Elementa Physiologie Corporis 
Human,” published ın 1766, sums up his knowledge regarding 
expired air by stating that ıt ıs combined with a quantity of 
wate: and a noxious vapoui, and has 1ts elasticity dimimshed 

The next step in the physiology of respiration was the dis- 
covery, in 1754, of carbonic acid, by Joseph Black, then Professor 
of Medicine and Cnemistry in this University About this time 
there was much discussion in the medical world as to the use of 
lime-water ın cases of stone and gravel It was supposed that 
the lime-water dissolved calculi and assisted in expelling them 
from the body A discussion arose as to the virtues of hme- 
water produced fiom d.fferent substances ‘Il wo Professors in 
the University of Edinburgh—Alston and Whytt—spectally m- 
vestigated the subject, and Whytt asserted that the lime-water 
of oyste: shell kme had mere power as a solvent than the lime- 
water of common stone hme ‘hus led Black to examine the 
question ‘‘I therefore,” says he, ‘‘conceived hopes that, by 
trying a gieater variety of the alkaline earths, some hinds might 
be found stil] more different by their qualities fiom the common 
kind, and perhap» yielding a lime-wate: still more powerful 
than that of oyste: shell hme ” 

This led Black to his celebrated investigation on magnesia 
He showed that in the case of magnesia alba (carbonate of 
magnesia) the disappearance of the effervescence on treatment 
with an'acıd afte: heating was accompanied by a loss of weight 
The substance thus given off he called ‘fixed air,” or what we 
now term caibonic acid This led to an exanninatron of the salts 
of lime, and ın 1757 he made zwo important physiological dıs- 
cove1ies, namely (1) that the fixed air was injurious to animal 
life, and (2) that fixed an was produced by the action of 
1espiration hese important observations are thus described ın 
his own words —‘ In tne same year, however, 1n which my first 
account of these eaperiments was published—namely,e1757—I 
had discovered that this paiticular kind of air, attracted by 
alkaline substances, 1s deadly to all animals that bieathe it by 
the mouth and nostrils tether , but that if the nostrils were 
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kept shut, I was led to think that ıt might be bieathed with 
safety I found, for example, that when sparrows died in 1: in 
ten oi eleven seconds, they would nve in it for three o1 fom 
minutes, when the nostrils weie shut by nne.ted suet And I 
convinced myself that the chan ze produced on wholesone aim by 
bieathing ıt consisted chiefly, 1f nt solely, in the conversion of 
part of 1t into fixed an For I found that Ly nlowing thiough a 
pipe into lime watei, o1 a solution of caustic alkali, the ne was 
piecip.tated, and the alkali was 1enderel mild I was partly 
led to these expeiiments by some obseivations of Di Hales, 
in whch he says that breathing thiough diaphiagms of c oth 
dipped in alkaline solutions made the an last longer for the 
purposes of life ” 

Fifteen years afte: wards —namely,in 1772—Tcseph Priestley exa- 
mined the chemical effects produced by the buning of cindles 
and the respiration of animals upon ordinary au , and he made 
the impoitant discovery that, after au hac lost its power of sup- 
poiting combustion, as by the buning of candles, this property 
might be restored by the agency of plants Pushing his expen 
ments still further, he found that air, deterio ated by the 
bieath.ng of animals, might azain become suitable for 1espnation 
by the action of plants In these expei.ments he employed 
mice for asceitaming how far an ar was impure or unfit for 
respnation In 1774, Piies'ley obtained oxygen by heating 1ed 
plecipitate by means of the sun’s 1ays concentiate l by a burnmg- 
glass This led to an investigation of the constitution of the 
atmosphere, and ıt was shown that ıt was not a homogeneous 
elementary body, but consisted of two gases and that its con- 
stitution was 1emarkably uniform Puestley showed that by fer- 
mentation, combustion, the calcination of metals, anc respiration, 
the au lost a portion of one of its constituer’s, oxygen 

Thus the chemical researches of Black anc Priestley proved 
that in 1espiration oxygen was consumed ard caibonic acid 
produced, although the latter fact, owing to the theoret cal 
ai of Puestley as to phlogiston, was not fully appreciated 

him 

YWithin a year afte: Pitestley’s discovery, a paper on 1esp ra- 
tion was witten by Lavoisier (1743-94), -» which he showed 
that Priestley was corect in stating that the a1 lost oxygen in 
bieathing, but Lavoiter specially pointed out that it had gained 
carbonic acid No doubt Lavoisier was well acquainted with 
Black’s 1esearche,, as 1s shown by the correspondence between 
these distinguished men Lavoisier was the first, howevei to 
make a quantitative examination of the changes produced in the 
an by bieathing In 1780, he performed a 1emarkable exper- 
ment, in which a guinea-pig was confine! over merciry in a jal 
containing 248 cubic inches of gas consisting puincipally of 
oxygen Inan hou and a quarter the animal breathed with mich 
difficulty, and, being 1emoved fron the apparatus, the state of 
the au was examined Its bulk was found to be diminished by 
8 cubic inches, and of the 1emaining 240 inches, 40 were absorbed 
by caustic potash, and consequently consisted of cubonmic acid 
Still later, he performed a mne acctiate experiment, giving 
quantitative results During 1789 and 1799, by a special ap- 
paratus, Lavoisier and his fiend Seguin attempted to meas ue 
the changes in the an produced by the bieathinzg of man These 
researches aie not of value so much for tne results they gave as 
fo. the method employed Lavotsier constructed a still more 
elaborate apparatus, with which he began experiments This 
research, however, he never finished, as, in 1794, he fel. a 
victim to the blind fury of Robespierre It is narrated that he 
eainest y requested a respite of a few days to give him time to 
prepare fur publication the results of his investigations This 
was denied, and thus perished one of the greatest scientific sons 
of France 

Stephen Hales (1677-1761) attempted to measme the amo int 
of aqueous vapour given off by the lungs by breathing thiough a 
flask filed with wood-asnes, which absorbed “he moisture, and he 
estimated the amount at about 20 ounces m twenty-four hours 
Sımılaı observations were afterwaids male by Menzies and by 
the em nent smgeon, Mi Abernethy Lavoisier also attached 
the problem by an indirect method Tnus ke determined the 
quantity of oxygen consumed and of caibcnic acid produced, 
and, assuming that the amount of oxygen was moie than 
sufficient to form the carbonic acid, he came to the conclusion 
that the excess united with hydiogen in the lungs, and passed 
off as wate. As may be supposed, this method gave widely 
deferens results 

Vauious other attempts were made to estimate the amount of 
the respnatory changes In partiguiu, Su Ifumphiy Davy, in 
March 1798, investigated the physiologica: action of nitrous 


oxide gas In this esearch, published ın 1800, he began by 
obsei vations upon animals , and obseivations as to the effect of 
the gas on life, on muscular nritability, on the action of the 
heart, and on the colour of the blood are recorded with gieat 
precision He then passed on to obseivations on the respiration 
of hydiogen, and this led him to a repetition of the experiments 
of Lavois e1 and Goodwin Next he s tbyected himself and fiends 
to expeiiment anc 1ecoided a number of interesting physiological 
and p ychical phenomena This research 1s of great historical 
interest as being the fist leading to the discovery of a method 
of producing anzesthesia, o1 insensibility to pun, by breathing 
vapous 01 gases e 

Anothe: emimert man who conti-buted lagely to the phys10- 
logy of respiration was Lazarus Spallanzam, who was born in 
1729 and died in 1799 He was educated unde: the duection of 
the Jesuits When about sateen years of age he went to Bologna, 
and studied at that University, speciaily unde: the tuition of his 
cousin, Lama Bassi, a woman celebrated in he: day for eloquence 
and scientific knowledge, and who was then a Piofessoi in the 
University His biographer, Senebier, stys —‘‘ Unde: the 
direc 10n of this enlightened guide he learned to prefer the study 
of Nature to that of he: commentators, and to estimate then 
value by compaung them with the originals they professed to 
describe ‘Ile scholar at once perceived the wisdom of these 
counsels, and quickly eapeienced thgn happy effects He 
evinced his gratitude to his instiuctress in a Latin dissertation 
published ın 1765, which was dedicated to Lama Bassa, and in 
which he recounted the applauses she received at Modena when, 
entermg the hall, where her pupil on being appointed 2 
Professo1, was defending a thesis, ‘De Lapicibus ab Aqua 
Resthentibus,’ she opposed ıt wth the giaces of an amiable 
woman and the wisdom of a atofound philosopher ” 

Spallanzani became Profes or of Logic, Mathematics, ‘and 
Greek in Reggio in 1754, and aboit this date he published 1e- 
searches on Infusoria In 1760, he became Professor in the 
University of Modena In 1765, he showed that many micio- 
scopic antmalcula were true animals, and in 1768 ne published 
his celebiated researches on the 1eptoduction of po.tions of the 
body removed fiom worms, snails, salamanders, and toads He 
paid special attention to the great question of spontaneous 
generation, showing that infust»ns of animal and vegetable sub- 
stances exposed to a high temperature, and hermetically sealed, 
never produced living things He also investigated respuation, 
moie paiticularly in invertebiates He proved that many such 
anynals breathed by means of the shin as well as by the special 
breathing organs He place? many animal-, but more especially 
different species of worms, ın atmo pheies of hydiogen and 
nitiogen, and found that, even in these cicumstances, carbonic 
acid was produced He also showed the productior of carbonic 
acid by the dead bodies of such animals, and reasoned from this 
that the caibonic acid was pioduced directly from the dead 
tissues and not fiom the action of the oaygen of the an He 
contiasts the 1espnaton of cold-blooded and waim blooded 
animals, and shows the peculiarities of 1espiration in hibenating 
anımals No. were these by any means superficial observations 
They were usually quantitative, and by the use of the eudio- 
meter, he analyzed the air before and afte: respiration 
Probably the most important contribution made by Spallanzanı 
to the subject was showing what he states in the following 
paragraph — 

“ I inqune not here why the quantity of carbon.c acid gas was 
gieater in azotic and hydiogen gas than in common an I shall 
only conclude, fiom these experiments, that ıt ıs clearly proved 
that the carb mic acid gas produced by the hving and dead snails 
n common aun iesultecd not from atmospheric oxygen, since an 
equal and ever a greater quantity of ıt was obtained 1n azotic and 
hychogen gas , consequently, in the oxygen gas destroyed by the 
presence of these animals, its base alone 1s absorbed by them 
ethe: during Lfe o1 after death ” 

But Spallanzam: supposed that the carbonic acid thus produced 
was formed by digestion in the stomach, passed thiough the 
tissues, and was then exhaled Thus he missed a gieat step in 
discovery—ramely that the carbonic acid is produced by the 
tissues themselves It was, however, pointed out in 1823, by W 
F Edwards, in his work on the ‘‘ Influence of Phy-ical Agents 
on Life,” that the amount of carbonic acid produced by anımal 
breathing was too gievt to be accounted fol by the amount of 
oxygen in their lungs at the beginning of the expeziment, or by 
carbonic acid supposed to be in the stomach The importance of 
this obseivation will be see1 when we discuss the phenomena of 
the breathing of the tissues 
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In 1809 the supject of aquatic bieathing was investigated with 
great caie by Provencal and Humboldt They collected and 
analyzed the gases of wate: before and afte: fishes had lived init 
fo. a certam time, and showed that oaygen was consumed and 
carbonic acid produced by these creatmes 

We have now seen how giadually knowledge was anved at as 
to the 1cspnatory exchanges At the beginning of the present 
centuly it was recognized that expned air had lost oxygen, 
gained carbonic acid and aqueous vapour, and had become 
hotter Since then nany iesearches have been cariied on to 
detemine with accuracy the quantities of these substances In 
all of these, as shown in these diagrams,! the method followed 
has been to draw through a chamber containing the animal a 
steady constant stieam of air, the quantity and composition of 
which is known Thus, suppose a certain quantity of diy an, 
free fiom caibonic acid, and consisting only of oxygen and 
nitrogen, 1s passed thiough such a chambe: In the chamber 
some of the oxygen 1s consumed, and a certain amount of 
carbonic acid and of aqueous vapour 1s given up by the anımal 
The an is drawn onwaids through bulbs or glass tubes contain- 
ing sub tances such as baryta-water, to absorb the carbonic acid, 
and chloride of calcium or sulphuric acid, to absorb the aqueous 
vapow It 1s evident that the incieased weight of thcse bulbs 
and tubes, after the eapgriment has gone on for some time, will 
give the amounts of caibonic acid and aqueous vapou: formed 
Thus Andial and Gavarret in 1843, Vierordt in 1845, Regnault 
and Reiset ın 1849, von Pettenkofer in 1860, and Angus Smith 
1n 1862, determined the quantities both by experiments on animals 
and on human beings 

The results are—fust, the expired an, at its own temper- 
atuge, 1s saturated with aqueous vapour, secondly, the expired 
ar ıs less in volume than the inspned ar to the extent of about 
one-fortieth of the volume of the latter , thnudly, the expned air 
contains about 4 pet cent more carbonic acid and from 4to5 
per cent less oxygen than inspired air, fourthly, the total daily 
eactetion of carbonic acid by an aveiage man amounts to 800 
grammes in weight, and 406 lines in bulk This amount of 
carbonic acid represents 218 1 grammes of caibon and 581 9 
grammes of oxygen The amount of oxygen, however, act tally 
consumed 1s about 700 grammes , so that neaily 120 giammes of 
oxygen absorbed are not retuned by the lungs, but disappear in 
the body It must be remembered, howevet, that caibonic acid 
escapes by the shin and othe: channels These figures may be 
taken as averages, and are subject to wide variations depending 
on nutiitional changes 

There 1s, howevei, anothei side to the problem of 1espuation 
—namely, a consideration of the chemical changes involved in 
the process 

According to Lavoisier, respuation was ieally a slow combus- 
tion of carbon and of hydiogen ‘The an supphed the oxygen, 
and the blood the combustible materials Ihe great French 
chemist, however, did not entirely commit himself to the opinion 
that the combustion occurred only in the lungs He says that a 
portion of the carbonic acid may be formed immediately in the 
lung, o1 in the blood-vessels throughout the body, by comoina 
tion of the oxygen of the air with the caibon of the blood 
Lavousier’s opimions were understood coriectly by only a few 
of his contemporaries, and a notion prevailed that, accoiding to 
him, combustion occurred only ın the lungs, and that the changes 
in these organs were the main sources of animal heat Such a 
notion, however, was contiary to the opinion of the gieat mathe- 
matician Lagrange, announced in 1791, a few yeas afte: the 
first publication of Lavoister’s on respnauon Lagiange saw 
that, 1f heat were produced in the lungs alone, the temperature 
of these organs might become so high as to destroy them, and 
he therefore supposed that the oxygen 1» simply dissolved in the 
blood, and in that flud combimed with carbon and hydiogen, 
forming carbonic acid and aqueous vapour, which were then set 
fiee in the lungs It will be observed that this opinion of 
Lagiange in 1791 was puactically the same as that stated by 
Lavoisier in 1789 á 

Now, if the production of caibonic acid in a given time de 
pended upon the amount of oxygen supplied in the same time, 
these views of Lavoisier and Lagrange would he corect , but 
Spallanzan: had shown that certain animals confined in an atmo- 
sphere of nitrogen or of hydrogen exhaled caibonie acid to 
almost as gieat an extent as 1f they had bieathed an He was 
therefore obliged to say that carbonic acid pieviously existed in the 
body, and that its appearance could not be accounted for by the 
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union of oaygen with the carbon of the blood Spallanzanı 
therefore thought thar in the lung theie was simply an exhalation 
of carbonic acid and an absoiption of oxygen These views 
weie supported by the experiments of W Edwards, published 
in 1824 Edwards showed that animals in an atmosphere of 
hydiogen pioduced an amount of carbonic acid not to be 
accounted for by any oaygen supposed to exist free in the body 
In 1830, Collaid de Martigny performed many similar exper- 
ments, and stated that carbonic acid was secieted in the 
capillaires and excreted by the lungs This opimon was 
supported by Johannes Muller, who repeated the experiments of 
Spallanzam 

It might thus be said that two theories of respnation were 
before phy stologists—the one, that combustion occured in the 
lungs o1 venous blood, fiumshing carbonic acid and aqueous 
yvapow, which were exhaled by the lungs, the other, that there 
was no such combustion, but that oxygen was absoibed by the 
lungs and cared to the tissues, whilst in these carbonic acid 
was secieted, absorbed by the blood, caried to the lungs, and 
theire exhaled Some wiiteis, «oon afte: Lavoisier, misunder- 
stood, as I have alieady stated, the opinions of that distinguished 
man, and taught that in the lungs themselves there was a separa- 
tion of carbon, which united immediately with the oxygen to 
form carbonic acid But this was really not Lavoisie1’s opinion , 
and we have to do, therefore, with two theories, which have 
been well named—the theory of combustion, and the theory of 
secretion 

The difficulty felt by the olde: physiologists in accepting the 
secietion theory was the absence of proof of the existence of free 
oxygen and caibonic acid in the blood This difficulty also met 
those who iejected the notion of combustion occuiiimg in the 
lungs, and substituted for it the 1dea that ıt really occuried in the 
blood throughout the body, because, if this weie true, free gases 
ought to be found in the bload Consequently, so long as physio- 
logists had no definite hnowledge regarding gases in the blood, 
the combustion theory, ın the most limited sense, held its ground 
This theory, although fruitful of many ideas 1egardıng respira- 
tion and animal heat, was abandoned in consequence of the 
evidence afforded by two lines of inquiry—namely, 1esearches 
legaiding the gases of the blood, and reseaiches as to the 
relative tempeiature of the blood in the right and left cavities 
of the heait 

Let me first direc your attention to the gradual development 
of ou knowledge iegardinz the gases of the blood The 1e- 
markable change in the colour of the blood when ıt 1s exposed 
to, o1 shaken up wih, au was observed so long ago as ın 1665 
by Fracassati, and 1s also alluded to by Lower (1631-91), Mayow, 
Cigna (1773), and Hewson (1774) , but Priestley was the first to 
show that the increased 1edness was due to the action of the 
oxygen of the an, ard that the blood became purple when agı- 
tated with carbonic xed, hydrogen, and mtiogen The presence 
of gas in the blood was first observed about 1672 by Mayow I 
find ın a paper of I eeuwenhoek (1632 1723), entitled “The 
Author’s Expeimeris and Observations respecting the Quantity 
of An contained in Water and other Fluids,” published in 1674, 
a desciuption of a method devised by this ingenious man for de- 
tecting the existence of air in certain fluids, and amongst them 
inthe blood It consisted of a kind of syringe, by which he 
was able to produce a partial vacuum He then observed 
bubbles of gas to escape, and he estimated, in the case of human 
blood, that the air ın the blood amounted to 1/1009 or 2/1009 
pait of the volume of the blood He argues, from this interest- 
ing observation, aga:nst one of the pievalent medical theories 
of the time, that various diseases were caused by feimentations 
in the blood How, said he, was such a theory consistent with 
the existence of so sma'l a quantity of gas? He made the 
mistake, from the inefficiency of his apparatus, of stating that 
blood, when it issues from the veins, contains no air 

Gas was also obtamed fiom the blood in 1799 by Sır Humphry 
Davy, in 1814 by Vogel, in 1818 by Brand, ın 1833 by Hoffmann, 
anıl in 1835 by Stevons On the other hand, John Davy, Berg- 
mann, Johannes Muller, Mitscherlich, Gmelin, and Tiedemann 
failed in obtaining any gas The fist gioup of observers, either 
by heating the blood, or by allowing ıt to flow into a vacuum, or 
by passing through it a stream of hydrogen, obtained small 
quantities of carbonic acid Sn Humphiy Davy was the first 
to collect a small quantity of oxygen fiom the blood Jobn 
Davy, by an e1roneous method of investigation, was led, in 
1828, to deny that the bloal eithe: absorbed oxygen or gave 
off carbonic acid He was shown to be wiong, in 1830, by 
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Christison, who devised a simple method cf demonstiating the 
fact 

So long as the evidence in favour of the existence of gases in 
the blood was so uncertain, the combustion -heory of respiration 
held its own At last, in 1836, appeared the researches of 
Heinrich Gustav Magnus, latterly Professor of Physics and 
Technology in the Univeisity of Berlin He first attempted to 
drive off carbonic acid from the blood by a stieam of hydrogen, 
and thus obtained as much as 34 cubic centimetres of caibonic 
acid from 62 9 cubic centimetres of blood He then devised a 
meicurial au-pump, by which it was possible to exhaust a 1e- 
ceiver to a much greater extent than could be done by the ordinary 
air-pump When blood was introduced into such a vacuum, 
considerable quantities of carbonic acid, oxygen, and nitiogen 
were obtained This reseaich marks an epoch ın physiological 
discovery, as ıt thew a new light on the function of 1espnation 
by demonstiating the existence of gases in the blood 

In orde: to appreciate the value of this evidence, and the 
method employed, let me direct you attention to the laws re- 
gulating the diffusion of gases As a mass of gaseous matter 
has no independent form, like that of a solid body, nor a fixed 
volume lıke that of a liquid, but consists of an enormous number 
of molecules which, ın consequence of then mutual repulsions, 
endeavour more and more to separate from each other, it 1s 
easy to see that 1f two masses of gas are brought into contact, 
they will mix—that 1s, their molecules will te: penetrate, until 
a mixture 1s formed containing an equal number of the molecules 
of each gas The force by which the molecules 1epel each other, 
and by which they exercise pressure ın all d rections, is known 
as the pressure or tension of the gas It ıs evident that the 
greater the number of gas molecules in a given space, the greater 
will be the tension of the gas, and fiom this it follows that the 
tension of a gas is ın the inverse pioportion to 1ts volume (this 1s 
known as Boyle’s law) Suppose now that two gases are 
separated by a poious partition, the two gases will mix, and 
the rapidity of the diffusion will vary according to the specific 
weight of the gases Thus light gases, like hydrogen or coal- 
gas, will diffuse more quickly than air, or calorine, or carbonic 
acid 

It ıs umportant also to note the laws regulating the absorption 
of gases by fluids If we allow a little water to come into con- 
tact with ammonia gas above meicuiy, the gas 1s 1apidly 
absorbed by the water (1 volume of water absorbs 730 volumes 
NH,) all the gas above disappears, and in consequence of this 
the pressure of outer air drives up the mercury :n the tube The 
higher the temperature of the fluid the less gas it absorbs At 
the boiling-point of the fluid its absorption 1s = 0, because at 
that temperature, the fluiditself changes mto gas The power of 
absorption of different fluids foi the same gas and the absorptive 
power of the same fluid for different gases fluctuates between 
wide limits Bunsen defined the coefficient of absorption of a 
fluid fo. a gas as that number which iepiesents the volume of 
gas (reduced to o° and 760 mm barometric pressure) which 1s 
taken up by 1 volume of the fluid Thus 1 volume of distilled 
water takes up the following volumes — 
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Again, I volume of distilled wate: at o° C absorbs o 00193 
volumes of hy:lrogen, while ıt can take up no less than 1180 
volumes of ammonia , again, I volume of water at o° C absorbs 
only 0 2563 volumes of olefiant gas, but xı volume of alcohol, at 
the same temperature, will take up as much as 3 595 volumes 
The volume of gas absorbed 1s independent of tne piessme, and 
the same volume of ga» ıs always absorbed whatever the pressure 
may happen to be But as according to Boyle’s law the density 
of a gas, or in othe: words the numbei of molecules in a given 
space, 1s in proportion to the pressme, anc as the weight is 
equal to the product of the volume and the density, so while the 
volume absorbed always remains the same, the quantity o1 
weight of the absorbed gas uses and falls in proportion to the 
pressure (this is the law of Dalton and Henry) It therefore 
follows ghat a gas is to be considered as physically absorbed 
by a fluid, if it separates from it not m volumes but in 
quantities, the weights of which aie in pioportion to the fall 
of pressure ® 

When two or more gases form an atmosphere above a fluid, 


the absorption takes place ın pioportion to the piessure which 
each of the constituents of the miature would efeicise if 1t were 
alone in the space occupied by the mixture of gases, because, ac- 
cording tu Dalton’s law, one gas does not exercise any pressure 
on another gas inte:mingled with it, but a space filled with one 
gas must be considered, so fa: as a second gas 1s concerned, as a 
space containing no gas, or in other words a vacuum This 
pressure, which determines the absorption of the constituents of 
a gaseous mixture, 1s termed, accoiding to Bunsen, the partial 
pressure of the gas The partial pressure of each single gas in 
a mixtuie of gases depends, then,,on the volume of the gas 
in question in the mature Suppose atmospheric air to be 
under a pressure of 760 mm of meicmy, then, as the ar 
consists of 21 volumes per cent of O and 79 volumes pe: 
cent of N, = 1596 mm of mercury, will be the 
partial pressme undei waich the oaygen gas 1s absorbed, 
while the absor>tion of mitrogen will take place under a pies- 
f 769 x 79 
100 

above the fluid containing a gas, say carbonic acid, which has 
been absorbed, there 1s an atmosphere of another gas, say at- 
mospheiic air, then as catbonic acid exists in the air only in 
traces, 1ts tension 1s equal to zero, and caybonic acid will escape 
from the fluid until the difference of tension between the carbonic 
acid in the watei and the carbonic acid m the an above it has 
been balanced—that ts, until the caibonic acid which has escaped 
into the air has reached a tension equal to that of the gas still 
absorbed by the flud By the phrase ‘‘ tension of the gas in a 
fluid’’ 1s understood the partial pressure in millimetres of mer- 
cury which the gas ın question has to exercise ın the atmosphege, 
when no diffusion between the gas in the flud and the gas in 
the atmosphere takes place 

The method followed by Magnus will now be understood By 
allowing the blood to flow mto an exhausted 1ecetver surrounded 
by hot water, gases were set free These were found to be oxy- 
gen, carbonic acid, and nitrogen He futher made the rmportant 
observation tha: both arterial and venous blood contained the 
gases, the difference being that ın arterial blood there was more 
oxygen and less carbonic acid than in venous blood Magnus 
concluded that the gases were simply dissolved in the blood, and 
that respiration was a simple piocess of diffusion, carbonic acid 
passing out and oxygen passing in, according to the law of 
pieseures I have just explained 

Let us apply the explanation of Magnus to what occurs in 
pulmonary respiration Venous blood, contaming a certam 
amount of carbonic acid at the temperature of the blood and 
unde: a certain pressure, 1s brought to the capillanes, which are 
distributed on the walls of the air-vesicles in the lungs In these 
air-vesicles, we have an atmosphere at a certain temperature and 
subject to a certain presstie Setting temperate aside, as ıt 
may be assumed to be the same ın the blood and ın the ær cells, 
let us consider the question of pressme If the pressme of the 
carbonic acid ın the blood be greater than that of the carbonic 
acid in the air cells, carbonic acid will escape until an equi- 
lonum ıs established between the pressure of the gas in 
the blood and the pressure of the gas in the an-cells Again, 
if the pressure or tension of the oxygen ın the aur-cells be 
greater than that of the oxygen in the venous blocd, oxygen 
will be absorbed until the tensions become equal ‘This 
theory has no doubt the ment of simplicity, but ıt will 
be observed that ıt depends entnely on the assumption that 
the gases are simply dissolved ın the blood It was pointed 
out by Liebig that, according to the e.periments of Regnault and 
Reiset, animals used the same amount of oaygen when breathing 
an atmosphere composed of that gas alone as when they breathed 
ordinary an, and that the vital processes are not much affected 
by breathing the atmosphere of high altitudes wheie the amount 
of oxygen taker m ıs only about two thirds of that existing at 
the sea level It was alsoshown ata much later date, by Ludwig 
and W Mullg, that animals breathing ina confined space of air 
will use up the whole of the oxygen in the space, and 1t 1s clear 
that as the oxygen 1s used up the partial pressme of the oxygen 
remaim.ng must be steadily falling Liebig urged the view that 
the gases weie rot stmply dissolved ın the blood, but existed in a 
state of loose chemical combination which could be dissolved by 
the diminished pressme 1n the vacuum, or by the action of other 
gases He also pointed out the necessity of accurately deter- 
mining the coefficient of absorption of blood for the gases—that 
1s, the amount adsorbed under a pressure oft760 mm of mercury 


sure o = 600mm of meicury Suppose, again, that 
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Figs. 1, 2, and 3.—Views of a gas pump constructed for the purpose of extracting and collecting the gases of the blood and suitable for the physiological 
le table. These views have been correctly drawn on the scale of r to ro by my friend the Rev. A. Hanns Geyer.* Fig. 1, front view: A 

i bulb connected by horizontal glass tube with bulb s; this tube guard:d by stopcock c. By elevating 3, A is filled with mercury, s “j 

tube Q is closed, and s is lowered ; A is thus exhausted and air is drawn into it by tubes £, connected by G with drying apparatus and blood Pr 

u 1, permanent barometer; J, barometer gafige tube connected with part of instrument t> be exhausted. Both 1 and J dip into mercury 
motes sous ‘below ; s, a glass float to prevent mercury from running into drying apparatus when » is raised. After a and the drying apparatus and 
~ the chamber have been well exhausted, p is raised and mercury may b= allowed t> pass up D, and then the apparatus acts as a Sprengel pump 

by the three tubes E. Fig. 2, side view of apparatus: same references. Fig. 3, drying apparatus, placed on a shelf at the’ top of Fees ; 

consisting of H, tubes containing solid phosphoric acid, and U-tube ®, seen in Fig. 2, contai sulphuric acid. The tube x passes to receiver. In) 4 

dra) it is seen to be connected with an apparatus suitable for projecting the spectra of oxy-hemoglobin by lime or electric light on scr : 

then exhausting the blood of oxygen and showing the spectrum of reduced hemoglobins L and », froth chambers with traps; N, pamllel-siged 

, chamber for b ; 0, stopcock. The whole moe is modelled on one I obtai about ten years ago from Messrs. Mawson and Swan, of 

iF, Newcastle, but it has been much altered and ad led to so as to make it suitable for iological demonstration. It is evident that the gases can be 
ily o! for analysis by driving out of a by delivery tube o. A rough demonstration of the gases gan be made in from five to ten 


F: The pump can be obtained from Mr. W. Potter, glass-blower, Physical and Physiological Laboratories, University of Glasgow, who will give 


‘information as to cost. 
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i by one yolume Ethe gas at the temperature of the observation. R 
‘The next important observations were those of. Fernet, published 
#855 and 1857. Hé expelled. the greater part of the gas of 





mitting it to the action of the air-pump. He then intro- 
weed into the apparatus the gas under a given pressure, the 
absorption. coefficient of which he had to deterrnine. He then® 
mated the amount of gas abs d, under different pressures,” 
nd found.in the case of oxygen that the amount absorbed with 
radually decreasing increments of pressure was greater than 
what would have"been the case had it been in accordance with. 
*“Dalton’s: law of pressures, The oxygen was not then simply: 
dissolved inthe blood. Further, Fernet arrived at the conclusion 
thatthe greater portion-of the oxygen was im a staté of combina- 
tion, whilst a small amount was simply dissolved according to 
Dalton’s law. ‘ , 
It is evident, then, that while the amount of oxygen -absorbed 
varies with the pressige, it does not do so according to Daltons 
law, The amount decreases Slowly with presstires below atmo- 
spheric pressure, and it increases very rapidly with pressures 
above it. It is when the pressure in the vacuum is as low as 
one-thirtieth of an aumésphere that the oxygen is given up; and this 
will be about the pressure of the aqueous vapour in the apparatus 
‘at the temperature of the room, when the experiment is made. 
The view that scmething in the blood is chemically united to the 
oxygen is strengthened by the fact that semmm does not absorb 
mucli more oxygen than water can absorb, so that blood at a 
temperature.of 30° C? would contain only about 2 volumes per 
cent. of oxygen gas were the latter simply cissolved in the fluid. 
"Itean also be shown that defibrinated blood takes up oxygen 
independently of the pressure, and that the quantity of oxygen 
taken up by defibrinated blood is about equal to the. quantity | 
absorbed by a solution of pure hemoglobin containing as much 
f that substance as.exists in the same volume of blood. 
` By similar experiments made with carbonie acid; Fernet 
determined thatthe greater portion of it was in a-state of loose 
chemical combination, whilst a small amount was simply dissolved | 
ccording to the law of pressures. Experiments.with blood seram 
similar results as regards carbonic acid, with the differ- 
e Ccoeflieient of absorption for oxygen was much less | 
t with ordinary blood. He therefore concluded thatnëarly 
: whole’ of the carbonic acid was chemically retained in the 
fluid of the blood, whilst nearly the whole of the oxygen was 
» combined with-the red blood corpuscles. He then proceeded to 
investigate whether or not the three principal salts of the blood, 
carbonate of soda, phosphate of soda, and chloride. of sodium, 
in any way influenced the absorption coefficient of carbonic acid. | 
He found (1) that the addition of these salts to distilled water in | 
» the proportion in which they exist inthe serum slightly diminishes 
. the absorption coefficient; (2) that chloride of sodium has no 
influence on the absorption coefficient ; and <3) that carbonic | 
acid combines with the:carbonate and phosphate of soda. 
: le same year (1855) Lothar Meyer published the results 
ries of researches of the same nature. Under the direction 
-of Bunsen, the blood was diluted with ten times its bulk of water, 
the gases were collected by boiling the quid iz vacuo at a 
very gentle heat; a certain amount of gas was thus obtained. 
He also found’ that blood absorbs a much larger quantity of 
` carbonic acid than pure water at the same temperature, and stated 
that when blood:was exposed to oxygen at various pressures the 
quantity of that gas taken up might be regarded as consisting of 
two'portions, oné following Dalton’s law and the other independent 























































































earcnes of a similar'kind have been carried out by 
Ludwig, Alexander Schmidt, Bert, Pflüger, and 
hers, and ingenious methods of collecting and of analyzing the 
_, gases Have. been devised. To Prof. Pflüger and his pupils, in 
particulir are we indebted for. the most ‘complete series of gas 
lyses on record. The result has been to enable us to give 
average composition of the gases of the blood as follows. 
‘rom ico volumes of dog’s blood there may be obtained— 






Oxygen. Earbowc Acid. Nitrogen. 





Arterial 18-4 to 22°6, mean 20 goto go 1 '8.to 2 
Venous Mean £1°9 430 48 18to2 
e 


the gases being measured at 0°.C. and 760 mm; pressure. The 
üs blood of many organs may eyiain less than 11‘9-per-cent. 
onic acid; arid’ the blood of Aphyxia may contain as little 





“the blood (dog) by passing through it a stream of hydrogen and `} 






| There will also be lavatories, cloak-rooms, | 
! Council of the Association will meet in the Guildhall. 


| Ch&mistry, Friends’ Meeting House; C," Geology, 
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THE BATH MEETING OF THE BR 
ASSOCIATION. . l 


“THE arrangements for the Bath meeting of t 

tion are now practically completed. Th 
adjoining the Assembly Rooms, will be op 
September 3, at 1 p.m., and on eachesuccee 
Thursday, September 13, at 8 a.m. preci 
tember 9, from 8 to 10 a.m., and from:3 
building will be the offices of the Gener® and 
and Treasurers, a. post office; telegraph office, 
office, lodgings, inquiry, €xcursion, and lo 
and offices for the supply.of all official papers 





In the Reception Room. there will be offices for supplyi 
information regarding the proceedings of the meeting. i 
tickets:contain a map of Bath, and particulars: as to the 
appointed for the Sectional and other meetings. A. ) 
lodgings, or apartments, with prices, &c., and also informati 
concerning hotels, and other similar matters, will be furnish 
by the Lodgings Clerk between the hours of g:a.m. and.6 pim 
daily, at No. 13 Old Bond Street, up to 1 p.m. on, Monday, 
September 3, and after that time at the Reception Room between 





| the same hours daily. 












The places of meeting, &c., will be in the Assembly R 
the Drill Hall, and the Guildhall, The Secretaries of Se 
will be lodged at the White Lion Hotel, The following’a 
Section Rooms :—A, Mathematics, St. James’s Hall 


Water Hospital; D, Biology, Mineral Water | Hospi 
Geography, Guildhall ; F, Statistics, Christ Churgh |; 
Mechanics, Masonic Hall; H, Anthropology, Grammar School 
Sub-Sections C and D, Blue-Coat School. Bo ow 

By the courtesy and liberality of the Directors ofthe Wester 
Counties and South Wales Telephone Company, whole of > 
the Section Rooms will be telephonically connected: with’ the 
Reception Room, and, through the Telephone Exchange 
all important places in the neighbourhood, free of any ex : 
to the Local Executive Committee, or members and associates, 
for the meeting, ie To one 

The first general meetings will be held on Wednesday, 
September. 5, at 8 p.m. precisely, in the Drill Hall, when Sir 
H. E. Roscoe, M.P., F.R.S., will resign the chair, ‘and Sir 
Frederick Bramwell, F.R.S., President-Elect, will assume the 
Presidency, and deliver an. address. According to the 77ies, 
Sir Frederick is sure to deal pretty largely with progress in the 
department with which his name is so eminently connected. 
With regard to the addresses of the Presidents of Sections the 
Times makes the following statement:—In Section A (Mathe- 
matics and Physics), Prof. Fitzgerald is President, “and ‘the 
subject of his address will; probably be connected with Clerk? 
Maxwell's theory that electric and magnetic forces“are produced 
by the same medium that propagates light, and: some recent 
experimental proofs of that theory. In Section B emistry), 
Prof. W. A. Tilden, of Birmingham, is President, and his 
address will be concerned with the history of the teaching of 
chemistry practically, and will review the existing provision for 
efficient teaching of chemistry in this country. ‘This will be 
followed by some discussion of the methods actually used’or pros 
posed’ for teaching. chemistry either asa constituentspart o 
liberal education or for technical purposes, together with: 
endeavour to trace thé causes of the unproductiveness. of t 
English schools‘in respect'to advanced studies, and. especially: 
regard tothe results of original research. Prof. Boyd Dawki 
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is‘Piesident of Sagtion C (Geology) Among otha poimts which 
he 1s likely to discuss will be the following —Tini n the history 
of life on the eaith the mpre complex forms have changed move 
swiftly than the simpler, because they are mote susceptible to 
changes mm their environment’ That in the Ternary age the 
highest of all, o1 the placental mammals, are the only forms 
which have changed with sufficient swiftness to maik the sub- 
divisions of the Tertiary period They alone are ew plene 
volution The boideiland between geology and history will 


be discussed, and the present sees of events shown to belong | 


to the Tertiary period Tho place of man ın the geological 
record will be considered (pre-zlacial) The impossibihty of 
fixing historic dates for geological events will also be discussed 
Outside the viittenrecoid a sequence of events can alone be mace 
out, m which we are ignoiant of the length of the intervals 
In Section D (Biology), of which Mr Thiselton Dyer, 
Dnector of Kew Gardens, is President, no doubt we may 
expect some of those discussions on subjects of general biological 
interest which have been so marked a feature of the Section since 
Piof Ray Lankester was its President at Sonthpoit Colonel 
Sn Chailes Wilson presides over Section E (Geogiaphy), and 
his address will deal lagely with the commercial aspects of geo- 
graphy In Section F (Economics), of which Lord Biamwell 15 
President, the Piesidentgal address 1s likely to be buef, and will 
deal with the general piinciples of political economy, and with 
socialism in paiticulaa Mr W H Preece, of the Telegraph 
Depaitment, will preside ove: Section G (Mechanical Science) 
In his addiess he will pass under review the yinious pracucal 
applications of electuicity, with the introduction of neuly all of 
which Mr Preece has been moie or less associated He will 
alsq, probably say something about the present views of the 
theory of electricity, about which practical electrician, and pure 
physicists are at entire variance Finally, in Section H (Anthro- 
pology), the address of the President, General Pitt Rivers, 1s, 
tke Lord Bramwell’s, likely to be short i 

Discourses will be dehvered in the Drill [Jall—on Fiiday 
evemupg, September 7, by Piof W E Ayrton, F RS, on “The 
Electrical Tiansmission of Power”, on Saturday Evening, 
September 8 (to ‘‘ the operative classe» ”)}, by Sir John 1 ubbock, 
MP,FRS, on “The Customs and Ideas of Savage Races” , 
on Monday evening, September 10, by Prof I G Bonney, 
F RS, on “The Foundation Stones of the Laith s Ciust ” 

The Mayo: of Bath invites the membeis and associates to a 
conve) saztone m the Assembly Rooms on Ihumsday, September 
6, at 830 pm The Chanman and members of the Local 
Eaecutive Commitee invite the members and associates to a 
conte: sazione at the Assembly Rooms, on Tuesday, September 
it, at $30 pm On this occasion the Bath Microscopical 
Society, assisted by the Buistol Microscopical Society, have 
ananged for a display of objects in the variouy departments of 
natural lustory, &c No special cards of mvitation will be 
issued to these conuzessazzones, but all members and associates 
will be admitted on presentation of their tickets 

The concluding general meeting will be held on Wednesday, 
the 12th of September, at 2 30 p m 

On Wednesday and Thursday, the 5th and 6th of September, 
there will be an exhibition of fruts, flowers, &e , an the Sydney 
Gadens , to this exhibition all membets and associates will be 
admitted on presentation oftheir tichets On the 12th and 13th 
of September there will be a horse show in Bath, but on this 
occasion the member» and associates will have no special 
advantages 

The following are the proposed excuisions, airangements for 
which aie in active progress — 


Saturday, September 8 —Stanton Bury, Stanton Diew, Maes 
Knoll Banneidown, Sodbury Camp, Dyihan, Lansdown Boy 
Quarries, Corsham, Lacock Abbey Biadfoid, Farleigh Castle, 
Whaxall Cirencester, Museum and College Tythenngton and 
Thornbury Swindon, G W Works Berkeley Castle Wells, aa 
Maesbuiy and Shepton Mallet, Ebbor, Wookcy Hole Bany 
Docks and Caidiff . 

Thursday, September 13 —Stonehenge, Salisbury, Wilton 
Silbuiy, Avebury, Bowood, Wansdyke, Beckhampton Stourton, 
Pen Pits, White Sheet, Longleat Fsome Valley, Nunney 
Whateley Maesbury, Wells, Glastonbury, Steet Sandford 
and Banwell, Churchill, Dolbmy, Rowbetrow, Burungton, the 
two Charterhouses, Mendip Gorge, Cheddu Cliffs Severn 
Tunnel, Chepstow, Tintern, Wyndchffe Radstock, Wellow, 
Littleton 


SOCIETIES AND ACADEMIES. 
LONDON 


Entomological Society, August 1—Di D Shap, Piesi- 
dent, ın the char —Mr F D Godman, FR S, exhibited 
ja large number of species of Lepidoptera and Diptera 
recently collected for him in Mexico by Mr Hebert Smith 
—Mi White exhibiled paiasites bred from Bombyx nerstita, 
and a living example of Heterodes guyont, found at Dart- 
ford, and believed to have been introduced with Esparto 
| gass fiom Tunis—Mr Enock eahibited a stem of barley, 
ı showing the appearance of the plant under an attack of 
Tiessian fly —Mr Stevens exhibited a numbei of galls collected 
, at Byfleet in July last , also a specimen of Coleophora soltiariella, 
| with ichneumons bred from ıt —Mi E Saunders exhibited a 
specimen of Catephia alchymista, captured at St Leonards, in 
‘ June last He also exhibited specimens of a rare ant (Asa hets 
ghilaut), taken at Tangier by Mr G Lewis One of these he 
| had submitted to Dr Emery, ot Bologna, who thought that, 
, although ocelli were present, the specimen was piobably inter- 
| mediate between 1 worker and a female, and that possibly the tue 
female did not eust —Mr Pascoe exhibited a number of species 
of Coleoptera recently collected 10 Germany and the Jura Moun- 
| tains, and 1ead a note correcting the synonymy of certain species 
of Brachycerus recently cescubed by him in the Transactions 
of the Souety Ile stated that the corrections had been sug- 
gested by MM Pertnguey and Aunvillius —Piof Westwood 
ı communicated a paper entitled “A List of the Dininal I epido- 
, ptera collected in Northein Celebes by Dı Sydney Hicl son, 
with descriptions of new species ” 





EDINBURGH 


Royal Society, July 16 —Rev Piof Flint, Vice-President, 
in the chan —Dı Tiaquair 1ead an obituary notice of Mi 
| Robert Gray, Vice-President —A paper by Prof C G Knott, 
Tokio University, on some ielations between magnetism and 
| twist n non and nickel, was submitted — Mi R Kidston com- 
municated a pape: on the fossil plants ın the Ravenhead col- 
| lection m the Liverpool Museum —Piof Crim Brown submitted 
| an investigation by Mr Alex Johnstone on the action of cai- 
bonic acid water on olivine —Ina pape: discussing the question, 
| Ts Talbot’ law tinue for very short stimuli? Dr G N Stewart, 
Oven s College, describes c\pcmments designed to test whether 
Vat as possible to make the lummous stimuli: so short that the 
; seprrate eflecis canrot be summed He was able, by means of 
a 1otating mirion, to reduce the length of each stimulus to some- 





thing hke 1 $,000,000 sec Up to this Imit he could detect no 
yariation fron the Jaw —-Another paper by Di Stewart, on 
some color ı phenomena cbsetved with intermittent stimulation 
with white light, was communicated = (When light of modeate 
intensity 1s used, and the rate of stimulation giad:ally maeased, 
the colour 1s seen to chang iegulaily ma manne: which can 
be explained on the a-sumption that the curves 1epresenting the 
couse of the excitation in the three hypotheticul fibre-groups 
1un m such a way that with a certan length of stimulation time 
the violet fibres ate piopeitionally more stimulated than the 
others, with a shorter tıme of stimulation the green fibres me 
> more stimulated , with a «nll shorter time, the 1ed —Di H R 
j Mull, Scottish Manne Station, discussed the specific giavity 
j of the water in the Futh of Foith and the Clyde sea-aea 
—Dr J Macdonald Biown 1ead a paper on anested twin 
development ~-The Charman made some remaiks in closing the 
session 


Paris 


Academy of Sciences, July 30 —M Janssen, President, in 
the chan — On the 1elations of atmospheiic nitiogen to vege- 
table sol, by M Th Schloesing ‘The conclusion already 
aired at from previous researches (see Comptes sendus for 
March 19 and 26, 1588) 1s fully confirmed by the results of the 
subsequent seres of experiments here desciibed Whether ex- 
posed to renewed contact with the ar, or kept ın closed vessels 
with a ¢onfined but oxygenated atmosphere, the soil with which 
the expetiments have been made has ın no case fixed my aps 
preciable quantity of gaseous nitrogen The author supplements 
this communication with some remarks on the quantitative 
analysis of the carbon ard ffitiogen in vegetable emths The 
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main object of these 1emaiks ıs to enable chemists to judge for 
themselves as to the degiee of confdence his conclusions aie 
entitled to—On the density of chloiine and on the vapeur 
density of ferric chloude, by MM C Friedel and J M Crafts 

For chlorine the mean at 21°C ıs bere determined at 2 471, 
and at 440°C 2 448, while between 321° and 442° C the pei- 
chloride of non ıs shown to have a somewhat cons’ant density 
corresponding to the formula FeCl —On the vapom density of 
the perchloride of gallium, by MM C Friedel and J M Ciafts 

According to Lecoq de Boisbaudran’s determinations the per- 
chloride of gallum (GagCl,) melts at 75° 5 and boils at 215° to 
220° Here the density at 237° and 307° ıs found to be 11 73 
and 10 61 respectively, or somewhat less than the theoretic 
density Above 307° it diminishes considerably, falling to 8° 5 
at 357°, and 6° 6 at 440° —On the gigantic dimensions of some 
fossil mammals, by M Albert Gaudry These remarks are 
made ın connection with the accuate measmements of the St 

Petersburg mammoth (#/ephas fi 2mtge nius) supplied by Tilesins 

The skeleton, a photogiaph of which nas 1ecen ly been taken by 
M Strauch, 1s 3 42 metres high to the top of the head, as con- 
pared with the 4 22 of the Dufort sheleton (Zlephas me idionatts) 
in the new gallery of the Paris Museum Comping these w th 
the 1¢mains of Dinotherum gigantenm and othe: monste's of 
the Upper Miocene and later epochs, the author gioups the 
larger extinct mammals according to theu dimensions in five 
classes, as follows (1) Deinotherium giganteum of the Upper 
Miocene, Attica , (2) Elephas antiquus of the Quaternary, neigh- 
bourhood of Pars, (3) Elephas murtdionatis of the Upper 
Phocere, Durfort (Gad), (4) Mastodon americanus, of the 
Quaternary, United States, (5) Elephas primugentus, of the 
Quaternary, Siberia, this last being about the same size‘as the 
living elephants —Observations of the comet 18884, by M 

Cruls These observations were made at the Impeuial Ob- 
servatory of Rio Janeiro for the penod fiom Febuary 24 to 
April 2 —Positions of the comet 1888 I, measmed with the 
8-ınch equatorial of the Observatory of Besancon, by M Gruey 

The positions of the comet and compatison stais are given for 
the period from Jun@7 to June 19 —An .sochronous regulator, 
by M Baudot The object of this apparatus .s to maintain at 
a uniform velocity the rotation of the distributo. employed by 
the imventoi in his multiple printing telegraph system, despite 
the variations of the motor power and those of the resisting 
force caused by the action of the several parts of the instru- 
ment, or by any othe: disturbing element Its action consists 
in introducing into the motor mechanism a resistance vary.ng 
automatically whenevei necessary, thus maintaining a perfect 
equilibrium between the total motor and iesisting forces —On a 
telephone with closed magnetic field, and plaque with equal con- 
centric cylindrical sections, by M Krebs = Wth the appliance 
here described the vibrations preseive a laige degree of ampl- 
tude, while the section 1s saturated at no point of the magnetic 
circuit “These dispositions greatly facilitate the constiuction of 
powerful instiuments of all sizes —Magnetic charts of the West 
Mediterranean basin, by M Th Moureaux The magnetic 
charts which the author now piesents to the Academy have been 
mainly prepaied fiom the data supplied by the series of observa- 
tions described ın the last number of the Comptes rendus They 
comprise, besides the chief islands, the whole of the European 
seaboard from Cadiz to the Strait of Messina, and the North 
Afmcan coast between Tangier and Tripoli —The storage of 
electricity and thermodynamics, by M Gouy In this paper 
the author endeavours to connect the pinciple of the pieserva- 
tion of electricity with the general laws of thermodynam cs, 
taking as his experimental starting-point the fi st law of electric 
actions —On the electric conductibility of mixtures of salts in 
solution, by MM E Bouty and L Pomcae In the piesent 
communication the authors deal mainly with the special case of 
the nitrates of potassa and soda, their object being to ascertain 
whether 1t_be possible to deduce the electric conductibility of a 
mixture of saline solutions, without chemical action, from the 
conductibility of each, assuming this to be a known quantity — 
On the production of ozone by electric shocks, by MM Bichat 
and Guntz Here the authors propose to study the varous 
circumstances which influence the pioduction of ozone by means 
of explosive discharges The results obtained show that the 
formation of ozone ts primarily connected with the greater or 
less elevation of the temperature of the oxygen undei the action 
of the electric shocks —Notes follow, by M A Carnot, onthe 
lithine present m mineral waters, by M J Rubau, on a method 


of analyzing and sepaiating zinc, by M de foicrand, on the 
giycol-alcoholate of soda, by M J Meunier, on a dibenzoic 
ether derived from manmte , by M E Gley, on the comparative 
touc pioperties of wabaine and strophanthine, and by M 
Prillieua, on an efficaceous treatment of black iot, a disease of 
the vine which has spread from America to France 
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BRITISH PETROGRAPHY 


British Petrography with Special Reference to the 
Igneous Rocks By J J Harris Teall MA, FGS 
With Forty-seven Plates (London Dulau and Co, 
1888 ) 


HIS handsome volume, with its beautifully chromo- 
hthographed plates, supphes a want that has long 
been felt in English scientific hterature It was scarcely 
fitting that in this country, wheie the application of the 
mucioscope to the study of thin sections of rock was first 
suggested and practically carried out, there should exist 
no comprehensive work dealing with the chief varieties 
of om native 1ocks, as illustrated by their microscopic 
characters e 
In its general appearance, plan, and scope, tuis volume 
reminds one so closely of the “Muneralogie Micro- 
graphique Introduction à PÉtude des Roches Eruptives 
Fiangaises,” of MM Fouqué and Michel Lévy, that it is 
scarcely possible to avoid a comparison between the two 
wofks Artistically, the forty-seven plates of the English 
treatise may perhaps even claim supenority over the 
fifty-five plates in the French work , though in the exact 
presentation of minute but characteristic details, and in 
the accuracy of tints employed, the palm must ın some 
cases be awarded to the latter There are some plates in 
the volume before us, however, 1n which truthful delinea- 
tion of aetails has been so admirably combined with a 
general beauty of effect as practically to leave nothing to 
be desired in work of this class 
Like his French predecessors, the author of this volume 
has found it desnable to go outside of the country 
illustrated for a few of his types of igneous rock A 
striking testimony, however, to the variety as well as the 
beauty of our native rocks is found in the circumstance 
that it has been possible to present so complete a 
selection of the chief types of igneous materials without 
going beyond the lımıts of the British Isles except ın two 
instances,—those, namely, of the Lheizolite of the Ariège, 
and of the Lencitic rock of the Eifel Nor are the 
varieties of British igneous rocks by any means exhausted 
in the illustrations of the work before us The rhyolites, 
which perhaps are less adequately represented than some 
other gioups, might have had their more crystalline 
varieties (Nevadites) well illustrated by the beautiful 
rocks of Tardree, Co Antrim, while examples of trachyte 
of graphic-granite, and of various types of granulites and 
“ trap-granulites,” might have been easily obtained from 
Scotland On the whole, however, we think the author 
has shown excellent judgment in his selection of types, 
and he 1s to be heartily congratulated upon his success in, 
securing accurate drawings, and exact reproductions of 
those diawings by the process of chromolithography— 
results which we are assured could not have been 
attamed without much labour and extreme care 
Although the book is one which is especially note- 
woithy for the beauty of its illustrations, ıt would be a 
mistake to suppose that ıt belongs to that class of works 
in which everything else ıs sacrificed to showy plates, and 
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scientific accuracy 1s regaided as merely a secondary 
object On the contrary, the author has clearly devoted 
gieat pains to the perfecting of his text, which constitutes 
initself an excellent introduction to the study of petro- 
giaphy Some of the 1ocks chosen foi ilustiation 
have already been desctibed by other authors, and in 
these cases Mr Teall, while doing full justice to the 
labours of his predecessors and contemporaries, has not 
unfrequently been able to extend, supplement, or correct 
their results by the light of more recent researches , in the 
case of rocks which have not been previously described, 
the autho: has himself investigated their chemical and 
microscopical characters, m some instances in a very 
complete and exhaustive manner In all cases he has 
earned the gratitude of students by the copiousness of his 
references to the ever-growing mass of literate which 
deals with the question of the minute structure of minerals 
and rocks 

While MM Fouqué and Lévy have devo:ed the text of 
their work to a systematic descuption of the various 
species of rock-forming minerals, and especially of those 
characters which enable us to recognize them when seem 
in thin sections under the microscope, the autho. has 
aimed 1ather at describing the rocks themselves, ıncı- 
dentally discussing the characters of each species of 
mineral as it presents itself in the different groups of” 
rocks This plan, while attended with certain advantages,. 
may perhaps be objected to on the ground that it 1s only 
possible to gatner the whole of the conclusions of the 
author upon any particular mineial afer consulting dif- 
ferent and widely-separated portions of the book This 
1s rendered more easy, however, by the very full index 
which 1s supplied 

The work, we are informed ın the preface, was com- 
menced as a serial publication, and to this cause probably 
must be ascilbed its most serious defect as a means of 
instruction this is the absence of references and cross- 
references between the text and the atlas of plates, 
these, indeed, constituting two practically independent 
works Had all the plates been before the author during 
the tıme that he was preparing the text, he would 
frequently have been able to illustrate his remarks upom 
the minerals and structures in the rocks he 1s describing 
by references to his own admirable diawings To the same 
cause, too, we must ascribe the only other serious blemish. 
we have detected in the book—a rather large proportion. 
of misprints, which, though usually obvious enough to the- 
initiated, may occasion consideiable embariassment to 
the student 

However much the beginner, taking up this attractive 
volume, may be delighted with the mode of study of 
which ıt aims at giving an exposition, he will scarcely 
be led into the fatal error of supposing that everything 
necessary to a person seeking to employ the method ıs a 
microscope and some rock-sections The author makes 
it perfectly clear that unless the student :s prepared to go 
through a certain amount of preliminary training, the 
microscopic examination of a rock 1s more likely to lead 
to error rathe: than to truth So much knowledge of 
crystallography as will enable the observer to appieciate 
the position of any section with respect to the axes of the 
crystal, and such an acqufintance with the principles of 
physical optics as will suffice to guide him in interpreting 
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the chief phenomena revealed, when eithe1 plane o1 con- 
vergent polarized light are employed, aie absolutely indis- 
pensable But ın addition to these there 1s a vast mass of 
knowledge, which has been gradually acquied and ıs 
ever increasing, conceining the iteinal peculiazities of 
minerals, especially such as appear ın the varieties that 
constitute 10cks, and with respect to the wonderful series 
of changes which they undergo when exposed to different 
conditions , and the more of this kind of knowledge the 
student can bring to the investigation of a 1ock the less 
lable will he be to fall into eror In this branch of 
science, as 1n every othe:, the experience which can only 
be obtained by long-continued study of the subject mast 
always supplement, and may sometimes even supersede, 
the results obtained by the application of 11g1d 1ules of 
of procedure 

As a suggestion has recently been made in the 
pages of NATURE that all which ıs required to secure 
a uniform and unifoimly-acceptable classification and 
nomenclature of 1ocks ıs that some master of the 
modern methods of research should biing ın a sweeping 
“reform bill’? on the subject, ıt may be well to quote tne 
author s views upon petrographic notat.on and classifica- 
tion Writing after the two years of careful laboar 
devoted to the preparation of this work, he remarks — 


“ As regards the classification of rocks, I am sorry zo 
say that increasing knowledge has not tended to bring 
about any clearness of view The more 1ocks are studied 
the less they seem to me to adapt themselves to ary 
classification at a]! comparable in definiteness with tre 
classifications of organic bodies and mineral substances 
Rock-masses often” vary so much in composition and 
structuie that any scheme of classification based on work 
-done in the laboratory 1s unsuitable for the expression of 
broad geological facts It 1s absolutely impossible to 
map the different varieties 1ecognized by modern petio- 
giaphers The conclusion at which I have anved 1s 
that the necessity for giving names to 10cks arises rather 
fiom wo1k done ın the field than fiom work done in the 
laboratory Rock specimens are mineral-aggregates, and 
may be described as such Rock-masses are integral 
portions of the eaith’s crust, and possess a cetan 
amount of individuality in vitue of their mode of 
occurrence’ 


With these remarks we very cordially agiee Sys- 
tematic minetalogy 1s a branch of natural-histo1y science, 
for, in thei crystalline forms and chemical constitution, 
minerals supply safe citera which enable us to define 
species and varieties, and also permit us to group these into 
larger divisions But most petiographical classifications 
seem to be of value only so long as we confine our atten- 
“tion to the selected fiagments that fill the cases ın a 
petrographical museum In the field one type ıs often 
found passing into anothe: which the mere petiogiapher 
may have placed in a totally different class 

Theie 1s perhaps just now a danger of oui exaggerating 
the importance of the microscopic method as applied to 
the study of1ocks That the method has alieady done 
much in enabling us to follow out and tiace the effects of 
the slow piocesses of change within the earth’s crust, and 
that jt will do still more ın the future, no one can doubt 
But when it ıs sought to make the micioscope a “cout 
of final appeal” in geological questions, and in doing so 
to disregard the importance ot field- -obseivation, we pei- 
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eapeiienced in connection with almost gvery bianch of 
natural-histc1y 1eseaich. it must be remembered that, 
while the microscope enables us to see a little more than 
the naked 2ye or the pocket lens, yet nevertheless, 
between what 1s actually seen by the very highest powers 
of our microscopes and the molecula: gioupings and 
reactions which give rise to the varied phenomena of the 
mineral kingdom, tkeie 1s 100m for almost infinite possi- 
bilities We accept the teachimg of the micioscope with 
all thankfulness, but we recognize the fact at the same 
time that ıt has enabled us to get only a very little 
nearer to the heart of those great physical problems 
which we am at solving 

In congratulating the autho: upon the completion and 
publication of a book which, as we learn ‘from his preface, 
has occasioned him no httle anxiety as well as so much 
labour, we may expiess the hope that his project of treat- 
ing the aqueous and metamorphic 1ocks in the same 
attractive and thorough fashion may be iealized We 
cannot conclude this notice without a word of com- 
mendation fcı the excellent glossary of terms used in 
desciibing rocks, which has been supplied by Dr F H 
Hatch, and will, we aie assured, ptove of the greatest 
selvice to students JOHN W JUDD 





SILK WORMS 
Silhworms (“Young Collector Senes ”) 
Butler, BA, BSc, Author of “Pond Life 
&c (London 
1888 ) 
HE silkwo1m 1s so familia an insect to everyone, and 
1s interesting from so many points of view, that we 
gladly welcome this small volume from the pen of a well- 
kgown wiiter on popular natural history The space 
which can be allotted to this subject ın works on general 
zoology, o1 even on general entomology, 1s necessarily 
small, and when we consider that a whole hbiary 
could be witten on the history and structure of any 
single sect, a book dealing almost exclusively with 
Bombyx mort should be a useful addition to our ento- 
mological hteratne The present work 1s fauly com- 
prehensive in its scope, and ıs written in such a manne: 
as to be intelligible to everyone, however ignorant of 
natural history Numerous woodcuts are added, wheie 
evei they seem to be 1equired to elucidate the text 
Mr Butle: appeais to be adequately acquainted with 
his subject, and we have glanced through his book with- 
out noticing any very serous errors, o1 meeting with many 
statements which we felt disposed to question But we 
can hardly accept the inconceivable natiative which 
Mr Butler has copied from the wtomologest on 
pp 78 and 79, about a male and female moth being 
developed upside down in a single pupa formed by a 
single larva Until more instances of a similar nature 
ate 1ecorded, we fancy that most charitably disposed 
people will be inclined to imagine that some extraordinary 
eror must have occurred In this case, and in a few 
others, Mı Butler quotes his authorities Although it 
would be unfair to expect the author of a work lıke the 
plesent to quote authorities throughout, we think that it 
would have been moie satisfactory to Mı ‘Butlei’s readers, 
especially to these who may wish to go fuither into the 
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ceive the same source of dange: as 1s now perhaps being } subject, 1f he‘had indicated in a brief preface the chief 
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sources from whence he had derived his information, 
and how far portions of it were based upon his own 
observations 
We must take exception to one statement (on p 79) 
as rather too sweeping “ Silk-producing Lepidoptera 
belong exclusively to two families, the Bombyride and 
the Saturmzde” All, or very nearly all, Lepidoptera 
produce mote or less silk, but even if we undeistand 
Mr Butler to mean “all Z8szdoptera which produce silk 
of economic value,” he would still have spoken too posi- 
tively, for we believe that various species belonging to 
the Zasocampıde, and perhaps to other famihes of 
Bombyces, have been used as silk-producets ın various 
countries , as, for example, Lzdethra cajan: in Madagascar 
Mr Butle: has divided his work into six chapters The 
first treats of “ The History of Silk Culture,” and contains 
a sketch of the gradual progress of silk-cultuie and manu- 
facture, and of the intioduction of these industries into 
one country after anosher, from their commencement 
in China, according to tradition, about 2600 BC , to the 
present time One point seems to have been oveilooked, 
viz the modern origin of the name Morea for the Pelo- 
ponnesus, and its derivation from the mulberry-tree 
The second chapter, “The Silkworm its Form and 
Life-History,” deals with the metamoiphoses, and the 
external stiuctuie and changes of the insect in its various 
stages The mode of denuding the wings to evamine 
the neuration , parthenogenesis, and othe: incidental 
matters, are likewise noticed Mr Butle: objects to the 
term “ nervures ” as applied to the branching tubes which 
traverse the wings of butterflies and moths , but we may 
be permitted to poimt out that such tems, when used in 
a purely technical and conventional mannet1, though fre 
quently incorrect in themselves, rarely mislead anyone 
Chapte: III, “The Silkworm its Internal Structure,” 
tieats, of course, of internal anatomy Detailed dnec- 
tions are given for dissecting silkworms The chapter 
closes with 1emarks on Lyonnet’s great work on the 
anatomy of the larva of the goat-moth, and with a de- 
tailed explanation of the position of Bombyx mort m the 
system of Nature 
Chapter IV , “ The Silkwoim its Rearing and Manage- 
ment,” notices some of the principal races of silkworms, 
the manner of 1ea1ing them, and the mode of prepaiing 
the silk The last paragraph briefly alludes to some 
allied species of true Bombyr 
Chapter: V deals with “The Silkworm its Diseases 
and Imperfections” The three most serous diseases, 
flaqueiie, muscaidine and pebiine, are discussed 1ather 
fully, ‘as well as M Pasteurs method of combating 
pebiine by microscopic exammation of brood females 
In the concluding chapter (VI), the author discusses 
“Wild Silkworms,” many of which he figures His treat- 
ment of this part of the subyect is necessarily somewhat 
buief, but this 1s the less to be regietted, as those who wish 
for further infomation will probably find much’ of what 
they require in Mı Waidle’s “ Hand-book of the Collec- 
tion illustrative of the Wild Silks of India, in the Indian 
Section of the South Kensington Museum” This book 
was published by the Science and Ait Department of the 
Committee of Council on Education ın 1881, and though 
earlier in date, ıt will be found a most useful appendi to 
Mr Butlei’s work 
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Mı Butler himself may fairly be congratulated on his 
success ın compressing so large an amount of useful 
matter as his book contains into the moderate compass 
of just 100 pages W F KIRBY 





OUR BOOK SHELF 


Allgemeine Geologie Voa Dı Karl von Fritsch, Professor 
an der Universitat in Halle (Stuttgart J Engelhorn, 
1888 ) 7 


THIS 1s one of a very useful series of volumes which 1s 
appearing unde: the editorship of Dr Fitediich Ratzel, 
with the title of “Library af Geographical Handbooks ” 
As the subjects of glacieis and of volcanoes and earth- 
quakes have had special volumes of the series devoted to 
then discussion, while many other problems of geological 
interest are treated of in separate monographs, such as 
those which deal with the geography of the ocean, and 
the mo: phology of the earth’s surface, Dı von Fritsch has 
been able to limit the scope of the work now before us to 
certain definite lines of inquny The first division of the 
bookis devoted to“ Geophysiography,’ or a discussion of the, 
features of the earth as a member of the solar system, and 
of the 1elations of the atmosphere and ocean to the htho- 
sphere or solid crust of the globe The second division, 
“Geotektomk,” dea!s with the forms and relations of the 
rock-masses that build up the solid crust, and 1s tieated with 
considerable fullness, the iJlustrations being fo. the most 
part new, and not of the kind which find a place in the 
oidinary text-books of geology In the third part, “ Geo- 
chemistry,” 01 chemical geology, we have a short sketch 
of the present state of petiogiaphy, or the descirption of 
10cks, followed by remarks on petiogeny, or the theory of 
their ongin It would be unfair to e\fPect, in the 175 
pages at the author’s disposal, anything like a complete 
treatment of the numerous and difficult problems piesented: 
by petrological science at the present day, but it 1s certainly 
possible to conceive of a bolder and more masterly treat- 
ment of the whole question than ıs found in the present 
wo1k “Geomechanik,’ or physical geology, treats of the 
questions usually grouped by English wiiters under the 
head of dynamical geology , and the fifth and concluding 
portion of the work 1s devoted to “ Geogenie,” or a general’ 
sketch of historical geology The woik ıs of interest to 
English students and teacheis of geological science, as 
illustrating the general methods of treatment of the subject 
which prevail in Germany Without aiming at the com- 
prehensive character which belongs to the well-known 
treatises of Ciedner and Gumbel, this book forms an 
admirable sketch of the chief facts and theories of 
geological science which are presented always in an 
attractive and sometimes ın a somewhat novel manner 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinrons 
expressed by his correspondents Nerther can he under- 
take to return, or to correspond wrth the wirters of, 
rejected manuscripts wntented for this or any other part 
of NATURE No notice ts taken of anonymous commung- 
cations ] 


Functionless Organs 


IN an interesting letter which appeared in Nature 
{p 341), unde: the above title, the Duke of Aigyll biings 
forwaid a ‘‘doctrine of prophetic geims” as eaplanatory of 
catan iudimentaiy structures He 1efers paiticulaily to the 
electiical oigan of the skate, which he regaids as an example of 
such agum The doctiine 1s that these functionless organe are 
not stiuctuies which have been useful, but are endowed with 
“utilities yet to be ” 

In the lecture which I gae at the Royal Institution, on 
“Electrical Fishes,’ m May 1887, I poimted out, ın discussing 
the particular instance ie‘erred to, that the difficulty suggested 
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by your distinguished correspondent was famılıar to Mr Darwin, 
and that ıt was dealt with by him im the sixth chapter of the 
“Origin,” ın what seemed to me to be the only way which was 
then, or ıs now, possible We should learn to undeistand it, 
he said, by observing “by what giaduated steps” {electrical 
organs] “‘ have been developed in each separate group of fishes s 
By this I understand him to have meant that what we require 
to know 1s, under what conditions the development of electrical 
organs has actually taken place 

On morphological grounds, we hnow that a striped muscular 
fibre taken together with its nerve, and the electrical disk cf the 
organ of the skate taken together with its nerve, are homologous 
structures—that 1s, that they are made up of coriesponding pats, 
and have corresponding places ın the normal order of develop- 
ment , so that they are in collateral, not ın sequential, relation 
to each othe: In other words, both sping from the same 
origin, not one from the other, and the development of one 1s 
quite as zo mal as of the other An electrical organ 1s no more 
an abnoimal muscle, than a muscle a misdeveloped electrical 
organ 

In accordance with Mr Darwin's teaching, external condi- 
tions whether antecedent or collateral, ‘nfluence development 
only ın accordance with morphological laws—that 1s, with the 
normal order of development In the piesent instance we have 
some knowledge of the order, but the conditions are unknown , 
and what we have to do 1s to asceitain what conditions of exist- 
ence have given predominance to one orcer rather than to the 
other, so as, ın certain cases, to determine the development of 
apparatus for producing electrical discharges in place of apprratus 
for domg mechanical work 

This ıs the problem and it will take a long time to ın- 
vestigate ıt We know a gieat deal more now than Mr 
Daiwin did twenty-five yeas ago about the stiuctue, develop- 
ment, and mode of working of the electrical organ, but scarcely 
moie than he did about the ‘why ” of its existence in such 
animals as the skate Nor shall we be able to give any better 
account of 1t until time and oppoitunity have been afforded for 
the examination apd compazison of a much lager numbei of 
instances than are at present accessible to as. 

I reed only add a word as to his Giace’s suggestion that the 
electrical organ of the yhate may be regarded as a “ prophetic 
germ” I would observe that, although ir some species of shate 
the organ 1s imperfect, ıt shows no sign of incompleteness in 
others, and therefore cannot be properly d2s.gnated a germ As 
to the organ being prophetic, I am not swe that I unders‘and 
what the word means If the prophecy 1s such as might en- 
cowage the present race of shates to hove to be provide at 
some futtme penod with more effic ent apparatus, I am afiaid 
that any such expectation on their pait would be illusory 

Oxfoid August 15 J BURDON-SANDERSON 


On the part of, I believe, a very large class of unprofessional 
students of science and theology, I should hre to express the 
profound dissatisfaction, not unmingled with irritation, with 
which we have read the Duke of Argyll’s recent contributions 
to the subject of evolution The complete collapse of the 
grave charges made against the advocates of evolution in the 
article entitled ‘A Great Lesson” in the September (1837) 
number of the Nineteenth Century, 1s too well known to need 
comment 

The letter on ‘‘ Functionless Organs” affords another 1n- 
stance of the illogical and dogmatic style with which we are 
too familar Passing over any notice of the absolute incon- 
ceivability of any cause for the development of ‘‘ prophetic 
structures,” the Duke of Argyll once more 1epeats the ex- 
ploded notion that “the element of fortuty 1s inseparable 
from the idea of natural selection,” whereas, as has been 
proved over and over again, the ideas of fortuity and of evolu- 
tion, of which process natural selection :s so integral a pat 
are absolutely ncompatible But perhaps the climax 1s reached 
in the following quotation ‘‘ Hitherto I have never yet met 
with a case in which an expeit mte:pre s frnctionless organs 
as structures on the way to use” Having at last found a 
solitary case which, it ıs thought, by one expeit, may be ın- 
terpre‘ed against the Daiwintan conception of evolution, he 
immediately jumps to the conclusion that ‘‘ everywhere, in 
ieasoning and observation, it 1 breaking down” 

Apropos of Mi J G Hurst’s pertinent cueries on p 36a of 
your last issue, ıt may be well to iecall tle Duke of Aurgyll’s 
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dictum given in the “Reign of Law,” 2e that ın man’s struc- 

ture “there 1s no aborted member Every part ıs put to ils 

highest use ” SAMUEL F WILSON 
Warsop, August 18 


Lamarckism versus Darwinism 


IT 1s to be regretted tnat Dr Romanes has not written any- 
thing which can be cons.deied as a réply to my letter Although 
Piof Wersmann’s essays, to which I referred, are certainly ‘‘ two 
of the most notorious essays ine the recent literature of Dar- 
wmism,” it 1s neverthe.ess equally certain that a large and 
important pert of then contents 1s devoted to the consideration 
of tne causes of vuiation ‘This bemg the case, I may safely 
leave the evidence in support of the statement ın my fist letter to 
anyone who will take the trouble to read p 841 of the June number 
of the Contemporary Renew As it 1s probable that many people 
have already read the article in question, and that others may 
be induced to do so as a result of this correspondence, I think 
that on this account ıt may be worth while for Dr Romanes to 
notice the criticism, and if possible to show that his remaik 
aboat Piof Weismann 1s intended to bea. some othe: than its 
obvious meaning 

I need hardly make any further 1eference to the second and 
third paragiaphs of Dr Romanes’s letter, for I have already 
explained my position in my first letter I need only reassert 
that I was ım no way influenced by Dr Romanes’s remarks or 
opmions abcut myself, nor am I concerned to allude to the 
peisonal references contained ın his lette:, except to express 
iegret 1f anything ın the form as apart fiom the substance of my 
first lette: should have caused the annoyance which Dr Romanes 
takes no pairs to conceal 

In concluson, it may be worth while to draw attention to the 
curious coincidence which brings into the same number of 
NATURE a letter fiom Piof E Ray Lankestei, containing an 
expression of opmion diametrically opposed to that of Di 
Romanes upon the interesting question of Lamarck ver sus 
Darwin EDWARD B. POULTON 

Oxford, August 17 


WITH ieference to the 1ecent revival ot what may be con- 
sidered as “dure” Lamarchism, 1t appears to me of ımportance 
that those who have followed the couse of biological work and 
thought in this duection should at the present juncture declaie 
their views with respect to the interpretation of such results as 
those obtained by Mr Poulton, and tefened to by Da Romanes 
in his letter of August 9 (p 364) I am glad of the present 
opportunity of discussing tus matter, because Mı Poulton’s work 
1s to a lage extent an expansion and experimental confirmation 
of views to which I gave expression in a paper published in 
1873 (Pioc Zool Soc, p 159) Ihave no desire to enter into 
the personal question as to whethe Di Romanes has or has 
not made himself acquairted with Weismann’s essays, but I must 
expiess my disappomtment that he has not given us a more 
explicit statement concerning the piecise manner 1n which he 
interprets the experiments in the Lamaickian sense For my 
own part I may add that I have had opportunities of witnessing 
Mr Poulton’s eaperiments at intervals during their progress, and 
of discussing then bearings with him, and I must confess that I 
am at present completely at a loss to see how they can by any 
means be interpreted in the manner Dı Romanes suggests 

The conclusions at which I arrived in the paper referred to 
may be veiy briefly summarized We find ın many species of 
insects, &c, a vartability in colour which 1s distinctly of an 
adaptive chavacter, enabling the insect to become adapted to 
avaiable environment, ana thus being obviously advantageous 
to the possessois ofsuch a faculty From this it seemed but a 
natural conclusion that such a power of adaptability should have 
been confeire by the usual operation of the law of the survival 
of the Attest Tins conclusion I ventured to diaw in 1873, after 
carefully tonsidering all the cases which I could col ect But in 
thus grouping what I called at the time “ variable protective 
colouring” among the biological phenomena capable of being 
regarded as the result of the action of natural selection, I was 
careful to port out that the precise mechanism of the process by 
which this adaptability was brought about 1emained to be 
investigated for each case This 1s the work which has been so 
admnably cared out by Mr Poulton for certain Lepidopterous 
larvze, pups, and cocoons, and the results which he has obtained 
go fa to show that this adaptability in colom 1s possessed by a 
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much lager numbé& of species than was formerly suspected, and 
that the modification 1s invauably in the dnection of protection 
The expeiiments piove also that the stimulus prompting the 
colom changes given by the colow of the surroundings, but the 
piecise means by which the stimulusis conveyed to the pigment- 
secreting cells has not yet been made out This part of the 
work 15 no doubt the most difficult to deal with fiom the 
experimental side, but any objection to the Daiwinian explana- 
tion which may be urged from the point of view of our 1gnoiane 
of the nature of this correlation between an external stimulus and 
the powe of secreting a particular colour applies with equal o1 
greate: force to the theory of ‘‘dueci action” upon which so much 
stiess 1s laid by the new Lamarckian school ‘The difficulty ın the 
way of completing the eaplanation of this hind of action 1s 
of precisely the same natwe as that which meets us when we 
attempt to explain the power of colour adaptability in a hog 
o1 fish as depending upon a colour stimulus, which ın these cases 
is known to be conveyed through the eye All that 1s con- 
tended for 1s that the power of adaptation has been conferred by 
natural selection, an agency capable of dealing with complex 
physiological relationships in precisely the same way that it 
deals with all other kinds of variations In these cases of 
variable protective colouring we are concerned with the o7 gti 
of the mitial variations Snly in the same manner that we are 
concerned with their origin in ordinary cases of protective 
resemblance Why the colour variability should always be 
restricted to the limits of protective shades 1s peifectly intell- 
gible from the pwiely Darwinian stand-point, butis, as 1t appears 
to me, absolutely devoid of meaning if we accept the theory of 
‘direct action ” R MEIDOLA 
August 18 





. MODERN VIEWS OF ELECTRICITY} 
PART IV —RADIATION 


IX 


S° fai as we have been able to understand and explain 

electrical phenomena, ıt has been by assuming the 
existence of a medium endowed with certain mechanical 
or guas:-mechanıcal properties, such as mobility, incom- 
pressibility or infinite elasticity of \olume, combined with 
a certain amount of plasticity or finite elasticity of shape 
We also imagined the medium as composed of two 
opposite constituents, which wecalled positive and negative 
electricity respectively, and which were connected n such 
a way that whatever one did the other tended to do the 
precise opposite Further, we were led to endow each of 
these constituents with a certain amount of inertia, and 
we 1ecognized something of the nature of friction betw een 
each constituent and ordinary matter 

Broadly speaking we may say— 

(1) That /rzctzon makes itself conspicuous ın the 
discussion of curtent-electricity or the properties of 
conductors, and that the laws of ıt are summarized ın the 
statement known by the name of Ohm, viz that the 
current through a given conductor is propoitional to the 
force that drives it, 01 that the opposition force exerted 
by a conductor upon a current is simply proportional to 
the strength of that current 

(2) That e/astecety 1s recognized as necessary when 
studying the facts of electrostatics or the properties of 
insulators—electric displacement and recoil, or charge 
and discharge the laws having been studied by Faraday, 
and the relative pliability (or shearability if there were 
such a word) of the medium in different substances being 
meastied and stated ın terms of that of air as thei specific 
inductive capacity, K 

(3) That zvertza ıs brought into prominence by the 
facts of magnetism, studied chiefly perhaps by Thomson, 
who has called the relative density of the medium in 
different substances their magnetic permeability or mag- 
netic inductive capacity, the ratio of its value for any 
substance to its value for common air being called pz 

(4) That the doudleness of constitution of the medium 
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—its being composed of two precisely opposite entities— 
1s suggested by the facts of electrolysis, by the absence of 
mechanical momentum ın currents and magnets, and by 
the difficulty of otherwise concerning a medium endow ed 
with rigidity which yet 1s perfectly, flud to masses of 
matter moving through it 

With the hypothesis of doubleness of constitution 
this difficulty disappears The ether as a whole may be 
perfectly fluid and allow bodies to pass through it with- 
out resistance, while its two components may be 
elastically attached together and may resist any forces 
tending to separate them with any required tigidity It 
1s hike the difference between passmg one’s hand through 
wate1, and chemically decomposing it, it 1s lıke the 
difference between waving a piece of canvas about, and 
tearing ıt into its constituent threads 

To put the matter boldly and baldly we aie familar 
with the conceptions of matter and of ethei, and it 1s 
known that the two things react on each other in some 
way, so that although matter appears to move freely through 
a free portion of the ether, yet another portion appears 
to move with matter as 1f bound to ıt This mode of 
regarding the facts 1s as old as Fresnel We now proceed 
a step furthe:, and analyze the ether into two constituents 
—two equal opposite constituents—each endowed with 
inertia, and each connected to the other by elastic ties 
ties which the presence of gross matter ın general weak- 
ens and in some cases dissolves The two constituents 
are called positive and negative electricity respectively, 
and of these two electricities we imagine the ether to be 
composed The tie between them 1s dissolved in metals, 
it 15 relaxed or made less rigid ın ordinary insulatois 
The specific inductive capacity of a substance means the 
reciprocal of the mgidity of its doubly constituted ether 


Let us call this 1igidity 4, so that $ = A 
< 


The neighbourhood of gross matter seems also to 
render ethe1 more dense lt ıs difficult to suppose that 
1t can really condense an incompressible fluid, but ıt may 
load ıt or otherwise modify ıt so as to pioduce the effect 
of increased density In non this density reaches its 
highest known value, and ın all substances the density or 
inertia per unit volume of then ether may be denoted by 
p, and called their magnetic permeability 

Let it be understood what we aredomg In Pait I we 
discussed effects very analogous to those which would be 
produced by an elastic incompressible medium ‘oughly 
l ke india-rubbei or jelly) In Parts II and III we dıs- 
cussed effects suggesting, and more or less necessitating, 
the idea of a property of the medium very analogous to 
inertia , and we were also led to postulate a doubleness 
of constitution for the medium, so that shearing strains 
may go on init and yetit be perfectly fluid asawhole We 
are now pushing these analogies and ideas into greater 
definiteness and baldness of statement We aheady 
know of a continuous incompressible fluid filing ail 
space, and we call ıt the ethe: Let us suppose that it 1s 
composed of, and by electromotive force analyzable into, 
two constituents , let these constituents cling together 
with a certain tenacity, so that the medium shall have an 
electromotive elasticity, though mechanically quite fluid , 
and let each constituent possess imeitia, or something so 
like imertia as to producesimilar effects Making this hy po- 
thesis, electrical effects are to a certain extent explained 
Not ultimately indeed—few things can be explamed ulti- 
mately—not even as ultimately as could be wished , for the 
nature of the connection between the two constituents of 
the ether and between the ether and gross matte:—the 
nature of the force, that is, and the nature of the inertga— 
remains untouched This ıs a limitation to be clearly 
admitted, but if that were the only one—if all else in the 
hypothesis were true—we sMould do well, and a distinct 
step would have been gained It is hardly to be hoped that 
this 1s so—hardly to be expected that the bald statement 
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above ıs more than a kind of parody of the tiuth , never- 
theless, supposing ıt only a parody, supposing what we call 


Recovery of the Medium fromStratn 
We have now to consider the behaviour of a medium 


electromotive elasticity and inertia ere things capable of | endowed with an elast.c igidity, 4, and a density, p, 


cleate1 conception and more adequaze statement yet, 
inasmuch as they correspond to and iepresent a teal 
ana.ogy, and inasmuch as we find that a medium so con- 
structed would behave in a very electrical manner, and 
might in conjunction with matter be capab'e of giving 11se 
to all known electiical phenomena, we are bound to follow 
out the conception into othe: regions, ard see wnethe any 
othe: abstruse phenomena, not commonly 1ecognized as 
electrical, will not also fall into the deminion of this hy po- 
thetical substance and be equally exp.ained by it This 1s 
what we shall now proceed to do 

Before beginning, howeve1, let me _ ast say what I mean 
by “electromotive elasticity ” It migi:t be called chemical 
elasticity, or moleculai elasticity ‘There is a well-known 
dist nction between electiomotive force and ord nary 
matter-mosing force The one acts upon electricity, 
stia ning 01 moving 01, in general, “displacing” it the 
other acts upon matter, displacing ıt The nature of 
neitne: force can be considered known, but ciudely we 
may say that as electuicity 1s to matter so 1s electromotive 
force to common mechanical force so also 1s electro- 
mot ve elasticity to the common shape-elasticity or 
uigidity of ordinary matte: so perhaps, once more, may 
electrical ineitia be to ordinaiy merta 

Ineitia 1s defined as the ratio of force to acceleration , 
similarly electric metia 1s the ratio of electiomotive orce 
to the acceleration of electiic displacement It 1s quite 
possible that electric inertia and ordinary ineitia aie the 
same thing, just as electric eneigy is the same with 
mechanical energy If this were known to be so, it 
would be a step upwaid towaids a -nechanical explana- 
tion, but itis Sy no means necessarily 01 certainly so, 
and, whether ıt be so o1 not, the analogy undoubtedly 
holds, and may be fiuitfully pursued 

Aad as to “ electromotive elasticity,” one may say that 
pure water o1 gas 1s electiomotively elastic, though 
mechanically limpid , each resists electric forces up to a 
certain limit of tenacity, beyond which it ıs broken, and 
it recoils when they aie withdiawn, Glass acts in the 
same way, but that happens to be mechanically elastic 
too Its mechanical elasticity and tenacity have, 
however, nothing to do with its electric, elasticity and 
tenacity 

One perceives in a geneial way way fluids can be 
electiically, or chemically, o1 molecularly elastic ıt 
1s because then molecules are doubly or multiply com- 
posed, and the constituent atoms cling together, while 
the several molecules are fiee of one another Mechan- 
ical forces deal with the molecule as a whole, and to 
them the substance is fluid , electrical or chemical fcices 
deal with the constituents of the molecule, setting up 
between them a shearing strain and enceavouring to tear 
them asunder To such foices, theiefoie, the fluid is 
elastic and tenacious up to a ceitain hmt Extend this 
view of things to the constitut‘on of the ether, and one has 
at least a definite position whence to furthe: proceed 

It may be convenient and not impeitinent here to say 
that a student might find it a help to re-read Parts I and 
I] in the hght of what has just been sa.d remembering 
that, for the sake of simplicity, only the simple fact of an 
elastic medium was at first contemplated and insistea 
on, no attempt being made to devise a mechanism fc1 its 
elasticity by considering ıt as composed of two con- 
stituents Hence the manifest artificiality of such figuies 
as Fig 6 (NATURE, vol xaavi p 5591, where fixed beams 
aie introduced to serve as the support of the elastic con- 
nections But it 1s petty obvious now, and it has been 
said in Part III, that a close: analogy will be obta ned 
by considering two sets of ẹbeads arranged ın alternate 
parallel rows connected by elastic thieads, and displaced 
simultaneously in opposite directions 
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subject to displacements or strains One obvious fact 1s 
that when the distorting force ıs removed the medium 
will spiing back to ts old position, overshoot it on the 
other side, spring back again, and thus continue oscillating 
till the orginal energy 1s 1ubbed away by viscosity o1 
internal friction If the viscosity 1s very considerable, ıt 
will not be able so to oscillate , it will then merely slide 
back in a dead-beat manner towards its unstiained state, 
taking a theoretically infinite time to get completely back, 
bur practically restoring itself to something very near its 
o1lginal state in what may be quite a short time The 
1ecovery may in fact be either a buiisk recoil or a leak of 
any degiee of slowness, according to the amount of 
viscosity as comparec with the inertia and elasticity 

The matter is one of simple mechanics It ıs a case 
of simple haimomic motion modified by a friction pro- 
portional to the speed The electrical case is simpler 
than any mechanical one, for two reasons first, because 
so long as capacity is constant® (and no variation has 
yet been discovered) Hookes law will bə accurately 
obe\ed—restoring force will be accurately proportional 
to displacement, secondly, because for all conductors 
which obey Ohm’s law (and no true conductor 1s known 
to disobey it) the fiiction force 1s accuiately proportional 
to the first power of velocity £ 

There are two, o1 perhaps one may say three, main 
cases First, where the friction is gieat In that case 
the recovery is of the nature of a slow leak, according to 
a decieasing geometrical progiession or a logarithmic 
cuve , the logarithmic deciement being independent of the 
ineitia, and being equal to the quotient of the elasticity 
and the resistance coefficients 

As the resistance 1s made less, the recovery becomes 
quicke: and quicker until inertia begins to piominently 
assert its efect and to once more lengthen out the time of 
final 1ecovery by cauyıng the recoiling matter beyond its 
matural position, and so prolonging the disturbance by 
oscillations The quickest 1ecovery possible is obtained 
Just before these oscillations begin , and it can be shown 
that this ıs when the 1esistance coefficient 1s equal to 
twice the geometric mean of the elasticity and the ineitia 
One may considei this to be the second main case 

The thnd principal case 1s when the 1esistance 1s quite 
small, and when the recovery 1s therefore distinctly oscilla- 
tory If the viscosity were really ze1o, the motion would 
be simply harmonic for ever, unless some othe: mode of 
dissipating energy were provided , but 1f some such mode 
were provided, or if the viscosity had a finite value, 
then the vibrations would be simply haimonic with a 
dying out amplitude, the extremities of all the swings 
lying on a logarithmic curve In such a case as this, the 
rate of swng is piactically independent of friction, it 
depends orly on elasticity and inertia, and, as ıs well 
known for simple harmonic motion, the time of a complete 
swing 1s 27 times the square root of the tatio of inertia 
and elasticity coefficients x 

Making the statement more electi:cally concrete, we 
may conside: a circuit with a certain amount of stored-up 
potential erergy or electiical strain in it for instance, a 
charged Leyden jar piovided with a nearly complete 
dischaige cucut The main elastic coefficient here 15 
the 1ecyprocal of the capacity of the jar the more 
capacious the jar the move “ pliable” ıt 1s—tne less force 
of 1ecoil for a given displacement,—so that capacity is the 
inverse of rigidity The main imertia coefficient 1s that 
which 1s known electrically as the “ self induction ” of the 
circuit it nvolves the inertia of all the displaced matter 
and ether, cf everything which will be moved or disturbed 
when the jar ıs discharged It ıs not a very simple thing 
to calculate its value in any given case, still ıt can be 
done, and the general idea is plain enough without under- 
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standing the exact function and impoitance of every 
portion of the surrounding space 
Corresponding, then, to the well-known sim ple harmonic 


7 
T=2r oe we have, writing L for the self-induction 


01 inertia of the circuit, and S for its capacity or inverse 
rigidity constant, 


T = 2r JLS, 


This, theretore, is the timeeof a complete swing Dnectly 
the jai 1s discharged, these oscillations begin, and they 
continue like the vibration of a tuning-fork until they are 
damped out of eaistence by viscosity and other modes of 
dissipation of energy 

But now just consider a tuning-fork Suppose its sub- 
stance were absolutely unviscous, would it go on vibiating 
for ever? Ina vacuum it might in air it certainly would 
not And why not? Because it 1s surrounded by a 
medium capable of taking up vibrations and of propagat- 
ing them outwards without lumt The existence of a 
vibrating body in a suitable medium means the carving 
of that medium into agsuccession of waves and the trans- 
mission of these waves away into space or into absorbing 
obstacles It means, therefore, the conveyance away of 
the eneigy of the vibrating body, and tts subsequent 
appearance in some other foom wherever the radiating 
waves are quenched 

The laws of this kind of wave-piopagation aie well 
known, the rate at which waves travel through the 
medium depends not at all on any properties of the 
original vibiating body, the source of the distuibance , ıt 
depends solely on the properties of the medium They 
travel at a rate precisely equal to the square root of the 
ratio of its elasticity to its density 

Although the speed of travel is thus fixed independently 
of the source, the length of the individual waves 1s not so 
mdependent The length of the waves depends both on 
the rate at which they tiavel and on the rate at which 
the source vibrates It 1s well known and immediately 
obvious that the length of each wave is simply equal to 
the product of the speed of travel into the time of one 
vibration 

But not every medium ıs able to convey every kind of 
vibration It may be that the mode of vibration of a 
body is entirely other than that which the medium 
surrounding it can convey ın that case no dissipation 
of energy by wave-propagation can result, no radiation 
will be excited The only kind of 1adiation which 
common fluids are mechanically able to transmit 1s well 
known it 1s that which appeals to our ears as sound 
The elasticity concerned in such disturbance as this 15 
mete volume elasticity or incompressibility But electzical 
experiments (the Cavendish expeiment,! and Faraday’s 
1ce-pail experiment) piove the ether to be enormously 
—perhaps absolutely—incompressible , and ıf so, such 
vibiations as these would travel with infinite speed and 
not carve plope1 waves at all 

Conceivably (I should like to sty probably) gxaitation 
1s transnutted by such longitudinal impulses or thrusts, 
and in that case it ıs nearly or quite mstantaneous, and 
the 1ate at which it travels,if finite, can be determined 
by a still morc accurate iepetition of the Cavendish 
expeiunent than has yet been made , but true 1adiation 
transmitted by the ethe: cannot be of this longitudinal 
characte: The elasticity possessed by the ether :s of 
the nature of rigidity ıt has to do with shears afd distor- 
tions , not mechanical stresses, indeed—to them it 1s quite 
limpid and resistless— but electromotive stresses ıt has an 
electrical ngidity, and it 1s this which must be used ın the 
transmission of wave-motion 

But the oscillatory discharge of a Leyden yar 1s precisely 
competent to apply to the ether these electromotive vibra- 
tions 
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transmit , and accordingly, fiom a discharging circuit, 
waves of electiical distortion, or transverse waves, will 
spread in all directions at a pace depending on the 
properties of the medium 

Thus, then, even with a cucuit of perfect conductivity 
the continuance of the discharge would be limited, the 
energy would be dissipated , not by friction, ındeed— there 
would in such a circuit be no direct production of heat— 
it would be dissipated by 1adiation, dissipated ın the same 
way as a hot body cooling, in the same way as a vibrating 
tuning-fo1k mounted on its resonant bo. The energy of 
the vibrating body would be transferred gradually to the 
medium, and would by this be conveyed out and away, 
its final destination being a separate question, and 
depending on the nature and position of the material 
obstacles ıt meets with 


Vilocity of Electrical Radiation 

The pace at which these radiation-waves travel depends, 
as we have said, solely on the properties of the medium, 
solely on the relation between its elasticity and its density 
The elasticity considered must be of the kind concerned 
in the vibrations, but the vibrations are in this case 
electrical, and so electrical elasticity 1s the pertinent kind 
This kind of elasticity 1s the only one the ether possesses 
of finite value, and its value can be measured by electro- 
static experiments Not absolutely, unfortunately only 
the relative elasticity of the ether as modified by the 
proximity of gross substances has yet been measured 
Its 1eciprocal being called their specific inductive capacity, 
or dielectiic constant, K The absolute value of the quan- 
tity K is at present unknown, and so a convention has 
arisen whereby ın air it 1s called 1 This Convention 1s 
the basis of the artificial electrostatic system of urits 
No one supposes, or at least no one has a tight to sup- 
pose, that its value is really 1 The ofl} rational guess 
at its value 1s one by Su William Thomson,! viz Te 
Whether known or not, the absolute value of the dielectiic 
constant 1s manifestly a legitimate problem which may 
any year be solved 

The othe thing on which the speed of radiation waves 
depends ıs the medium’s density—its electric density, if 
so ıt must be distinguished Here, again, we do not 
know its absolute value Its relative or appaient amount 
inside different substances 1s measured by magnetic 
experiments, and called their specific magnetic capacity, 
or permeability, and 1s denoted by p 

Being unkrown, another: convention has arisen, quite 
incompatible with the othe: convention just mentioned, 
that its value in air shall be called 1 This convention 15 
the basis of the artificial electro-magnetic sy stem of units 
-—\olts, ohms, amperes, farads, and the hke Both of 
these conventions cannot be tiue no one has the least 
right to suppose either true The only rational guess at 
ethereal fiee densi y 1s one by 5u William Thomson, viz 
9 36 X Io“? 

Very well, then , ıt being cleail, understoo1 that these 


I 
two great ethereal constants, ¢ o1 K and p, are neither of 


them at present known, but are both of them quite know- 
able, and may at any time become known, ıt remains to 
express the speed of wave transmission in terms of them 
But it 15 well known that this speed 1s simply the square 
rcot of the ratio of elasticity to density, or 

I 


a (Kp) 
This then is the speed with which waves leave the 
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' discharging Leyden jai cncwt, or any other circuit con- 


it will shake ıt in the mode suitable foi it to , 


veying alternating or varying cuirents, and tiavel out 
into space 
Not knowing either & o@ p, we cannot calculate this 
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speed directly, but we can try to observe it eaperi- 
mentally 

The first and crudest way of making the attempt would 
be to arrange a secondary cucut near our oscillating 
primary circuit, and see how soon the aisturbance reached 
it Io. instance, we might take a nearly closed loop, 
make ıt face a Leyden jar circuit across a measured dis- 
tance, and then look for any mterval of time between the 
spark of the primary discharge and tte induced sparl: of 
the secondary cucut, using a revoly ng mirror o1 what 
we piease But in this way we should hardly be able to 
detect any time at all the propagation 1s too quick 

We might next make use of the principle of the electric 
telegraph, vız the propagation of a disturbance round a 
single circuit from any one point of ongin Consider a 
large closed circuit, either conveying or not conveying a 
curent introduce at any one point a sudden change— 
a sudden E MF , for instance, or a sudden resistance if 
there be a current alieady Out from that point a dis- 
turbance will spread into the ethe1, just as happens in air 
when a blow 1s struck o1 gun-cotton fired A regular suc- 
cession of disturbances would carve the ether into waves 
a single disturbance will merely cause a pulse or shock , 
but the rate of transmission 1s the same in either case, 
and we may watch for the reception of the pulse at a 
distant station If the station has to beyer} distant in 
order to give an appreciable lapse of time, a speak ng- 
tube 1s desirable to prevent spreading out ın ail directions 
—to concentiate the disturbance at the desired spot 
What a speaking-tube 1s to sound, that is the wire of the 
circu t—the telegraph wire—-to ethereal pulses 

Itis a curious function, this of the telegraph wue ıt 
does not convey the pulses, it directs them They are 
conveyed wholly by the ether, at a pace determined by 
the properties of ghe ether, mod.fied as it may be by the 
neighbourhood of gross matter Any disturbance which 
enters the wires 1s rapidly dissipated into heat, and gets 
no futher, ıt 18 the insulating med um round ıt which 
transmits the pulses to the distant station 

All this was mentioned in Pait I‘I, and an attempt 
was made to explain the mechanism o7 the process, and to 
Illustrate in an analogical way what 1s going on 

The point of the matter 1s that currents are not propelled 
by end thrusts, like water in a pipe or an in a speaking- 
tube, but by lateral propulsion, as by a series of rotating 
wheels with their axes ali at right aagles to the wire sur- 
rounding ıt as a central core, and slipping with more o1 
less friction at its surface This 1s characteristic of ether 
modes in general ıt does not convey longitudinal waves 
or end-thrust pulses, like sound, but it conveys transverse 
vibrations or lateral pulses, hke hght 

Without recapitulating further, we can perceive, then, 
that the transmission of the pulse rosad the cncuit to its 
most distant parts depends ma.nly on the medium sui- 
rounding it The process 1s somewhat as follows —Con- 
sider two long stiaight parallel wires, freely suspenced, 
and at some great distance Joined together At the near 
end of each, start equal opposite elertromotive impulses, 
as by suddenly applying to them the poles of a battery , 
or apply a succession of such pulses py means of an 
alternating machine Out spread tne pulses into space, 
staiting in opposite phases fiom the two wires, so that at 
a distance from the wires the opposite aulses interfere with 
each other, and are practically non-existent, just as but 
little sound is audible at a distance from the two prongs 
of a freely suspended tuning-fork But near the wnes, 
and especially between them, the disturbance may be 
considerable To each wue it spreads and ts dissipated, 
and so a fresh supply of energy goes on continually 
arring at the wues, always flowing in from outside, 
to make up the deficiency If the wires are long enough 
hardly any energy may remagn by the time their distant 
ends are reached , but whatever there 1s will still be crowd- 
ing in upon the wires and getting dissipated, unless by 
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some mechanism ıt be diverted and utilized to effect some 
visible or audible or chemical change, and so to give the 
desired signal 

Now the pace at which this transmission of energy 
goes on in the duection of the wnes 1s pretty much 
the same as in free space There are various circum- 
stances which can retaid it, there are none which can 
accelerate ıt The circumstances which can retard it 
are, first, constriction of the medium by too great proximity 
of the two conducting wires ag, for stance, if they con- 
sisted of two flat ribbons close together with a mere film of 
dielectric between, or 1f one weie a small-bore tube and 
the other its central axis 01 core In such cases as this 
the general body of ether takes no part in the process, the 
energy has all to be transmitted by the constiicted portion 
of dielectric, and the free propagation of ethereal pulses 
1s inteiferec with the propagation is no longer a true 
wave-plopagation at all, but approximates more or less 
closely to a mere diffusion creep, rapid ıt may be, and yet 
without definite velocity, like the conduction of heat or the 
diffusion of a salt mto water One well-known effect of 
thisis to merge successive disturbagces into one another, 
sothatthen ndividuality,and consequently the distinctness 
of signalling, 1s lost 

Another circumstance which can modify rate of trans- 
mission of the pulses 1s ethereal inertia in the substance 
of the conducting wires, especally extra great inertia, as, 
foi instance if they are made of iron’ For the dissipa- 
tion of energy does not go on accurately at thar cute 
surface , ıt has usually to penetrate to a certain depth, 
and until it :s dissipated the fresh influ of energy from 
behind does not fully occa Now, so long as the value 
of » for the substance of the wires 1s tne same as that of 
air or free space, no important retardation 1s thus caused, 
unless the wires are very thick , but directly the inertia in 
the substance of the wires is one or two hundred times as 
big as that outside, ıt stands to 1eason that mote time 1s 
requued to get up the needful magnetic spin in its outer 
layers, and so the propagation of pulses 1s more or less 
igtarded At the same time this circumstance does not 
alter the character of the propagation, ıt does not change 
1t from true wave velocity to a diffusion, 17 leaves its 
character unaltered, and so the signals, though longer 
in coming, may arrive quite clear, ndependent, and dıs- 
tinct It is much the same, indeed, as 1f the density of the 
surrounding medium had been slightly increased 

These, then, are the main circumstances which affect 
the rate of transmission of a pulse from one part of a 
closed circu:t to another extra inertia or so-called mag- 
netic susceptibility in the conducting substance, especially 
in its oute: layers , and undue constriction o1 throttling of 
the meditm through which the disturbance really has to 
go Both these circumstances diminish rate of trans- 
mission, and one (the last mentioned) modifies the law 
and tends to obliterate individual features and to destioy 
distinctness 

Of course, besides these, the nature of the insulating 
medium will have an effect on the 1ate of propagation, 
but that .s obvious all along, it 1s precisely the rate at 
which any given medium transmits pulses that we want 
to know, and on which we are thinking of making experi- 
ments If we use gutta-percha (more accurately the ether 
inside gutta-percha) as our transmitting medium in an 
experiment, we are not to go and pretend that we have 
obtained a result for aur 

Tne circumstances we have considered as modifying the 
rate of transmission are both of them adventitious circum- 
stances, independent of the nature of the medium, and 
they are entirely at our own disposal If we hke to 
throttle our medium, or to use thick iron wires, we can do 
so, but there is no compulsion and if we wish to make 
the experiment in the simplest manner, we shall do no 
such thmg We shall use thin copper wires (the thinner 
the better), arranged parallel to one another a fair distance 
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apart, and we shall then observe the tıme which an 
electromotive impulse communicated at one end takes to 
travel to the other Instead of using two wires, we may 
if we like use what comes to much the same thing, viz a 
single wire suspended at a reasonable height above the 
ground, as in a common land telegraph Such a case as 
this 1s much the same as if two wnes were used at a 
distance apart equal to about twice the height above the 
ground 

The experiment, if ıt coukl be accurately made, would 
result in the observation of a speed of propagation equal 
te 3 X 10% centimetres pei second The actual speed in 
practice may be less than this, by reason of the various 
circumstances mentioned, but ıt can never be greater 
This, then, 1s the rate of transmission of transverse ım- 
pulses, and therefore of transverse waves, through ether 
as free as ıt can be easily obtained 

There are many methods known to physicists by which 
an indirect experimental determination of this velocity 
canbe made These methods are more easily practicable 
than the one described they dnectly determine the 
ratio £/u, or, what ıs the same thing, the product Kp, and 
at 1s left to theory to say that this 1s really the velocity of 
electrical pulses in free ether It 1s unnecessary to say 
more about them here OLIVER J LODGE 


(To le continued) 





A‘*HISTORY OF THE AUGUST METEORS 


HE August meteor-shower has been more frequently 
observed than any other with which we are 
acquainted, and the modern history of this remaikable 
system includes many interesting circumstances It has 
not, n recent times, given us displays equal in grandeur 
to periodical swarms like the Leonids of November 13 
and Andromedes of November 27, being decidedly less 
zich in point of numbers But what this stream lacks in 
this respect 1s compensated for by the aval visibility of 
the showe1 and by the intense brilliancy of some of its indi- 
vidual members Every year the August meteors preset 
a conspicuous appearance on the night following St 
Lawrence’s Day, and fire-balls of excessive lustre are now 
and then inteispersed with the smallest perceptible 
shooting-stais of the system The Leonids and Andro- 
miedes, which have 1endered the month of November so 
famous in meteoric annals, can only reappear abundantly 
at intervals of thirty-three and (probably) thirteen years, 
whereas the Perseids of August are unfailing in their 
iegulai apparitions as the epoch comes 1ound each year 
On the night of the roth the most casual observe: will not 
fail to notice the surprising frequency of shooting-stars, 
and must 1emark their occasional brilliancy and the per- 
sistency of the phosphorescent after-glows which they 
generate duning then rapid flights amongst the fixed stais 
The early history of the August meteois is vague and 
meagre in the extreme Ancient writings are significantly 
mute as to the scientific aspect of meteor-showeis 
Doubtless in olden times these phenomena were equally 
as plentiful as at present, but amid the ignorance and 
superstition which prevailed they were little regarded 
The prominent part which meteors play ın the solar 
system was not suspected, hence no importance was 
attached to their appearance They were supposed to be 
mere exhalations uncontrolled by fixed laws, and it is 
entirely due to modein science that their true gharacter 
has been revealed, and that they have been raised to the 
dignity of bodies having a celestial origin, and probably 
also an extensive influence throughout the wide range of 
astronomical physics 
But former records, if void of particulars possessing a 
scientific utility, are yet often useful in supplying dates 
Many old references to meteor-showers, though very ım- 
perfect in description, are, by the accordance of epoch, 
justly assumed to have been early exhibitions of the very 
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same systems as those whıch have furnıshed some of the 
most imposing displays of recent years In the catalogue 
of 315 meteoric showers compiled by Quetelet, a consider- 
able proportion are probably identical with the August 
Perseids, and below we give the dates, up to a century 
ago, of these — 


ear Date { Year Tate 

811 July 25 | 926 July 27-30 
820 ,, 25-30 933 > 25-30 
824 ,, 26-28 ! 1243 Aug 2 

830 ” 26 | 145E ” 7 
833, 27 1709 „ 8 

835 5, 26 1779 s» 9Q9andıo 
84i 4, 25-30 | 1781 » 8 

924 » 27-30 f 1784 ” 6 

925 33 27-30 ‘ 1789 » IO 


The dates in the ninth and tenth centuries are some- 
what different from those in later years, but this does not 
negative the assumed relation, because they are brought 
nearly into agreement when the change of style ın 1752 15 
allowed for This proves the showers to have really 
occurred at a period early in August according to present 
reckoning There may also Lea slight alteration in the 
epoch of the swarm due to a shifting of the node, which, 
ın its cumulative amount after many ages, might reach a 
considerable value For the 1easons assigned, the cele- 
biated shower of Leonids which now takes place on 
Novembet 13 was observed in October 902, and again on 
October 19, 1202, October 22, 1366, &c 

Muschenbroek, .n 1762, announced the general fact 
that he had observed shooting-stars to be more plentiful 
in August than in any other month of the year Further 
towards the close of the century this was in part confirmed 
by the apparition of many meteors on August 8 and g 
In 1806 and 1812, Dr Forster, of Clapton, recorded in 
nis ‘ Calendar” that these phenomena were unusually 
abundant on August Io, and in the latte: year he particu- 
larly noted the extraordinary length and phosphorescent 
aspect of the trains left in their wake Subsequently the 
same epoch was amply corroborated , and in 1835, 
Quetelet definitely mentioned the gth and roth of August 
as the date of maximum annual display 

On August 9, 1837, M Wartman, of Geneva, observed 
82 of these meteors between 9 pm and midmght In the 
following year, on August 10, observations were made at 
Geneva and at Planchettes, a village 62 miles north-east 
of Geneva, with the view of determining the heights and 
velocities of the meteors A discussion of the results 
showed that the average elevation above the ground was 
550 miles, and the velocity 220 miles, but these figures 
are now known to have been enormously in excess of the 
true values 

From 20 meteors observed in August 1863, Prof A S 
Herschel determined the mean height as 816 miles at 
first appearance and 57 7 miles at disappearance, and the 
velocity was found to be 34.4 miles per second From 27 
meteors similaily observed in Italy between August 5 and 
10, 1864, Secchi derived limiting heights of 766 and 497 
mules , and, averaging these with the results obtained by 
Prof Herschel in the preceding year, we get 78 to 54 
mules, which may be adopted as 1epresentative values for 
the normal heights not only of the Peiseids, but of 
shooting-stars gencrally 

Heis, Schmidt, Greg, and Heischel were amongst the 
first to methodically observe the August meteo1-shower 
and determine its radiant point ın the northern region of 
Perseus In 1863, August Io, an unusual display was 
witnessed, for on this occasion the stream seems to have 
attained a degree of intensity not recorded either before 
or subsequently to that year In 1871 there was also 
a very pronounced and abundant appearance of these 
meteors In NALURE, v@ xx p 457 (September 11, 
1879), will be found some details as to the relative number 
of August meteors counted ın different years 
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But the epoch of 1866 ıs perhaps the most eventful and 
interesting of all in the history of this notable group 
Signor Schiaparelhi, of Milan, in the course of some ob- 
servations of the Peiseids, nas led to take up the investi- 
gation of the theory of shooting stars Cautiously sifting 
the available materials, and fo.ming deductions from 
facts indicated by the best authorities on the subject, he 
was induced to the belief that meteors were smali pai- 
ticles composing cosmical clouds These clouds were, 
by the action of gravitation, spread out into streams, and 
their orbits formed, like those of comets, elongated conic 
sections From a method explained by Prof Erman, he 
computed the orbital elements of the August meteors 
and of certain other streams, and, comparing them with 
the orbits of comets, discovered two remarkable coin- 
cidences between the system of Perseids and Comet III 
1862, and the Leon:ds and Comet I 1865 In each case 
the paths of the meteor group and comet were identical, 
and every circumstance favoured the inference that the 
two phenomena were physically identical, the meteors 
forming the dispersed material of the comet The pertod 
of the Leonids (November 13), viz 33+ yeas, agreed 
precisely with that of their supposed parent comet The 
period of the August display, however, remained doubt- 
ful, the ellipse being more elongated, but Schiaparelli 
adopted a cycle of rathe: more than 100 years, as best 
satisfying the obseivations, though the exact pend is 
still doubtful 

Computation showed that the 1adiant point of meteoric 
particles following the track of Comet III 1862 would 
be seen, on August 10, at RA 437, Decl 573° N In 
1863, on August 10, Prof Herschel had observed the 
meteors, and fixed their radiant at RA 44°, Decl 56°N, 
a wonderfully close agreement, considering the difficul- 
ties attached to such observattons This, and other co- 
incidences of orbit, removed all doubts as to the afinity 
of meteors and comets, and later evidence, especially 
that afforded by Biela’s comet and tle splendid meteor- 
showers of November 27, 1872 and 1885, has afforded con- 
vincing proofs as to the validity of the theory enunciated 
by the Italian astronome: 

Some interesting features in connection with the 
August meteors still, however, awaited further investiga- 
tion The visible duration of the shower was unknown 
The radiant was thought to be diffused ove a 1egion 
extending from Perseus to Cassiopaia Mr R P Greg, 
in his “Table of Radiants” (Monthly Notices, 1872, 
P 353), places it ove: the area from R A 50°-25°, Decl 
44° N,to RA 50°-65°, Decl 56? N , and Serprei gave 
RA 50°-30°, Dec] 49-6} Mr J E Clark, in 1874, 
undertook the projection of the tracks of about 2000 
Perseids described in the “Lumimous Meteor Reports” 
of tne British Association, with the object of detecting 
motion in the radiant centre on successive days or hours 
of the night, but without definite success, though the 
observations suggested a progiessive motion on succeed- 
ing nights similar to that noticed by Prof Twimrg in 
1859 In 1877 the shower was watched by the writer at 
Bristol on several nights, and the 1adiant was distinctly 
seen to take up a fresh position with every change of 
date It moved fiom RA 40°, Decl 56°, on August 5, 
toRA 6v, Decl 59°N onAagust16 The fact was first 
announced in NAiURE for August 30,1877 Gol avi p 362), 
and many observations ın subsequent years at the same 
station have fully confirmed the shifting of the 1adsant, 
and indicated the long duration of the shower In the 
following table will be seen the position of the i:adiant at 
mtervals of five days — 


e o o t? c 

July 8 3+ 49] August 2 36 + 55 
13 II + 50 7 42 + 57 
19 19 + 51 12 50 + 57 
23 25 + 52 | I7 60 + 58 
28 31 + 54, 





The whole duration extends, very probably, over the 
forty-five days from July 8 to August 22, and i the 
interval the 1adiant moves fiom 3° + 49° to 77° + 57° 
This cluster 1s evidently one of enormous width, and 
has doubzless undergone distortion by the effect of 
planetary perturbation Some interesting facts in con- 
nection with this and other cometary meteor systems 
witl be found in the Szdereal Messenger for April and 
May 1886 Whuth regard to the August meteor-shower, 
it appeais that a certain chénge in the position of the 
radiant ought theoretically to occur every night, but the 
observed cisplacement does not wel! accord with compu- 
tation On July 26 the Perseid radiant 1s about 4°, and 
on August 19 bout 9°, from the radiant of its derivative 
comet (IIL 1862), and these differences are doubtless to 
be referrec to the disturbances exercised upon the ori- 
giral streem by the attraction of the earth At every 
return of the group a vast number of the particles must 
obviously pass \ery near to us without being dissipated 
by the action of ou: atmosphere, and the paths of these 
will be affected to an extent that must alter the elements 
of their orbits e 
Though the period of the August meteors has not yet 
been precisely asceitained, there 1s no question that the 
shower ealibits fluctuations from yeai to year as regards- 
intensity, and that, lıke the two gieat systems of Novem- 
ber, a certain cycle regulates its most brillant displays 
Future observations will determine the precise form of 
the orbit The return of Comet III 1862, o a iecur- 
rence of the very rich shower of August 1863, will decide 
the matter. but as the orbit 1s one of considerable eccen- 
ticity, several generations may yet elapse before the 
penod is accurately ascertained It is certain that many 
of the supposed variations in the perennial intensity of 
the display are more apparent than real, because the suc- 
cessive returns are witnessed unde: different conditions 
Cloudy o1 misty weather sometimes interrupts observa- 
tion , moonlight offers another impediment , occasionally, 
also, the maximum 1s attained in daylight. and passes. 
enheeded The same observer ıs not always enabled to 
mantan an outlook fiom positions equally favourable, 
and there are other curcumstances which, with those men- 
tioned, prove the difficulty of securing a seues of observa- 
tions fanly compatable with each other Usually about 
40 or 50 meteors per hour may be counted by one 
observer before midnight on August 10, but in the early 
morning hours of August Ir as many as ŝo or 90, 
perhaps more, will be seen, as the 1adiant ıs then 
highe: and better placed for the vistble distiibution of 
its meteors 
“The August meteors,” though a general term capable 
of being applied to any showers observed in the month of 
August, 1s commonly employed in special reference to 
the Peiseids of August 10 There are laige numbers of 
minor displays visible in the same month, the radiant 
points of which aie scattered profusely over the firma- 
ment There are certainly more than 100 showers in 
| contemporaneous action with the Perseids, and many of 
| these are row pretty well known, a mass of obser ations 
| 


having acc imulated for this particular epoch 
In the present year the gieat August shower has not 
been especially brilhant, though many of its meteors 
have appeared under then customary aspect At Buistol, 
on August 2, 42 shooting-stars were counted dunng the 
2} hourg between rch 50m and 13h 21m, and 14 of 
these were Peiseids fiom a centre at 35° + 54% On 
August 5, 31 meteors were seen in a similar interval, 
inc.uding 1r Perseids On August 8, ın 3 hows from 
10h to 13h, 36 meteors were observed, and among these 
were 20 Perseids The radiant, both on the 2nd and 
5th, seemec to be at 42° + 57° The few subsequent nights 
were overcast, but on the 13th a clear sky permitted 
watching, and during the 33 hours from toh to 13h 30m 
: 49 meteors were seen, of which 13 were Peiseids from a 
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radiant at 52°-+ 57° On August 14, between Ioh and 
13h, 25 meteois were noted, but there were only two 
Peiseids amongst them 

On August 8, Mı Booth, at Leeds, watched the eastern 
sky for 44 hours, and saw 45 meteois, including 25 
Perseids The radiant was at about 42° + 574°, and it will 
be observed that the proportion of Perseids to the total 
numbe: of meteors observed was the same as noted at 
Bristol on that date On August 13, Mr Booth recorded 
13 Perseids fiom a nar at 513° + 56°, thus confirming 
the displacement obse1ved at Bristol 

On August 10, Mr G T Davis, of Theale, near 
Reading, reports the sky was clea1 and many meteors 
were visible between 9 30 and 11 pm, the majority being 
Perseids The same observer recorded a number of 
paths on August 5 and 8, and a comparison of his 1esults 
with similar observations at Bristol show that 7 meteors 
were doubly observed at the two stations Their heights, 
&c , were computed by the writer as follows — 


H.8 zeg se, 9. 488 

Date Hour Ma, fre Fle Bas Z ae 

1888 GMT ereg SUG ssa 32 838 
Aug hm Miles Miles Mules b o i 
5 10 19 I-3 69 50 7 50+ 55 27} 
5 1030 3-4 69 48 38 39457 34 
5 10 42 3-4 68 48 24 43+5I1 29 
8 10 6 3-5 70 59 28 66 +56 23 
8 10 10 3-4 65 52 38 319-13 20 

8 10 21 3-3 43 28 26 40+ 60 354 

8 1028 4-4 68 48 24 42+57 33 


The close agieement in the heights of these meteois 
(except ın the case of No 6 in the list, which was 
much nearer the earths surface than usual) will be 
noticed They were, with the exception of No 6, which 
belonged to a radiant in Aquarius, all membeis of the 
August meteor system, though in several cases, notably 
that of No 4, the path, as observed at Reading, was not 
exactly conformable to the 1adiant point of this shower 

The iecent display has furnished us with a splendid 
fire-ball It appeared on August 13 at 11h 33m,and Was 
seen by Mı Booth at Leeds, by Mr Monck at Dublin, by 
the writer at Bristol, and by several observers at Birming- 
ham and other places When near its disappearance the 
fire-ball acquired such brilliancy that it lit up the firmament 
like a vivid flash of lightning, and in the latter portion of 
its path theie remained a comet-like streak which at Leeds 
and Birmingham continued visible for three minutes 
The descriptions of this exceptionally fine meteor are in 
good agreement It traversed a couse above Yorkshire 
at normal heights , its brillant stieak had a mean eleva- 
tion of 53 miles and length of 18 miles No detonation 
ppeais to have been heard W F DENNING 





NOTES 


TT ıs proposed by the Organizing Committee of Section B 
that in the course of the approaching meeting of the Buitish 
Association theire shall be a discussion in that Section upon the 
subject of ‘*‘ Valency ” Prof Aimstrong will open the debate 
and it is hoped that several othe: emiment chemists will take 
part In the immediate neighbourhood of Bath there are no 
industries specially mteresting to chemists, but arrangements 
aie m ptogiess by which it ıs hoped that members will be 
admitted to some of the works in and about Bristol, which ıs 
only ten miles away 


THE autumnal meeting of the hon and Steel Institute was 
opened in the University, Edinburgh, on Tuesday A hearty 
1eception was given to the members in the Senate Hall by the 
Lord Provost (Sir Thomas Clark), Sır Wiliam Mur (Puncipal 
of the Univetsity), Piof Armstrong (the honorary secretary of 
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the Reception Committee), and otner dignitaries and officials of 
the University The members having adjomned to the Examina- 
tion Hall of the Univeisity to begin the business of the meeting, 
the President, Mr Daniel Adamson, announced that Sir James 
Kitson had been nominated by the Council as the President for 
the next two years, and he hoped that that would meet with the 
approval of the members The Institute had intended, he sad, 
to go to Ameca for then next autumnal gathering, but the visit 
had been postponed until 1890, as that was considered a more sut- 
able time, especially as a kind invitation haa been given them to 
visit Pas neat year, when the Exhibition was on They would 
thus have an opportunity of entertaiming their American friends 

Sn Lowthian Bell took the chan while a pape on a lever- 
testing machine, prepaied by the President, was discussed It 
desciibed in detail a horizontal compound levei-testing machine 

Mi Wickslead (Leeds), Mi G C Hemming (Yale and Towne 
Manufactuuing Company, U S ), Mı Biown (of Brown Brothers, 
Leith), M Gautier (Pais), Mr Nursey (London), and Sn 
Lowthian Bell took pait in the discussion A paper on man- 
ganese steel, by Mr R C Iladfield (Sheffield), proved specially 
intelesting, as ıt formed a guide to the exhibits of this metal 

at the Glasgow Exhibition 


Tue thnd International Congress of Inland Navigation was 
opened at Frankfort-on-the-Main on Monday It began with 
a speech fiom the President, Herr ^on Botticher, Minister of 
State, who greeted those present in the name of the German 
Emperor The Congiess 1s divided into three sections The 
first studies the improvement of 1..e1 navigability, the best kind 
of boat for rive: ravigat.on, and the best means of propulsion 
for boats The second section occupies itself with the economic 
advantages of ship canals penetrating into the interior from river 
mouths, then navigability, and Leeping in gooa order The 
third deals with the reform of the statistics of interior navigation, 
and with the 1elations between agiiculture and navigation 


On Monday a piper by Dr Gamaleia, of Odessa, on 
the cue of cholera by inoculation, was 1ead to the Paris 
Academy of Sciences by M Pastem The following informa 
tion on the subject ıs given by the Paris Correspondent of the 
Times It appears that ın 1886 Dr Gamaleia came to Paris 
as delegate of the Odessa doctors, and studied the Pasteur 
method, with which he made himcelf thoroughly acquainted 
On his return to Russia various institutions were founded under 
his caie for the cure of hydrophobia, which have proved very 
valuable Five years ago M Pasteur endeavomed to discover 
a means of cung cholera by inocalation At his request a 
mission was sent by the Fiench Goveinment to Alexandria 
while cholera prevailed there, to study the subject Dı 
Lhuille1, one of the mussion, diel of cholera, and M Pasteur 
did not press the continuance of the vestigations The sub- 
ject, howevei, was taken up by Dr Gamaleia, who has dıs- 
covered a method similar to that of M Pasteur, by which ıt 1s 
believed cholera can be cured by the imoculation of the 
cholera virus As yet experiments have only been made on 
anima's, but no doubt is entertained that ıt will be possible to 
apply in a short tıme the same process to man After reading 
the paper, M Pastew stated that Dı Gamaleia had expressed 
his readiness to repeat the experiments at Paris in presence of a 
committee of the Academy of Sciences, and to try on himself the 
inoffensive and sufficient dose for human vaccination He 1s 
ready to undertake a journey into countries where cholera pre- 
vails to prove the efficacy of his method M Pasteur added 
that he need scarcely say that he accepted with the greatest 
satisfaction the offer made by Dr Gamaleia to conduct the 
experiments in his laboratory The letter was referred to the 
committee, which has a prize of 100,000 francs ın its hands for 
a cure for choleia, and ıt was arranged that the experiments 
should be postponed till November 
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WE have already called attention (p 359) to the address 
delivered by M Janssen on July 23, at the French Academy of 
Sciences, on the late Jules Hemi Debray M Debiay was 
born at Amiens ın 1827, and entered the Normal School in 
1847 There he became the collaborator of the lustious 
Sainte-Claire Deville, with whom his name will always be 
mtimately associated As M Janssen said, it ıs by his re- 
searches on dissociation, in which he developed M Deville’s 
ideas, that M Debray will be chiefly 1enembered Jie svc- 
ceeded M Deville at the Paris Faculty of Sciences, and at the 
Nornal School M Debray was also assayer to the ‘‘Garan- 
tie ” of Paus, Vice-Piesident of the Society for the Encourage- 
ment of National Industry, and a member of the Higher Coancil 
of Public Instruction and of the Consulting Committee of Arts 
and Manufactures He was considered cne of the most ective 
and distinguished members of the Academy of Sciences After 
a short illness he died on July 19 

WE regret to record the death of Mr Wiliam H Baily, 
Acting Palzeontologist of the Geological Survey of Ireland. He 
was born at Bristol in 1819 In 1844, naving held for some 
years an appointment in the Bristol Museum, Mr Baily was 
attached by the late Sir Henry de la Beche to the Geological 
Survey of England He acted first as a draughtsman, and 
afterwards as assistant naturalist under Edward Forbes and 
subsequently under Prof Huxley In 1857, Mr Baily was 
transferred to the Irish branch of the Geological Survey as Palæ- 
ontologist, and this office he held until his death He was also 
Demonstrator in Palaeontology to the Roya College of Science, 
Dublin Mı Baily often contributed to the Proceedings of the 
Royal Tish Academy, of the Linnean and Geological Societies 
of London, of the Royal Geological Soc.ety of Dublin, and of 
various kindred Societies in Europe and the United States His 
most important work was his ‘‘ Characteristic British Fossils,” 
which was incomplete at the time of his death 

Mr SETH GREEN, whose death from paralysis of the biain 
1s announced from New York, made a great reputation in con- 
nection with fish culture ın the United States lIe died at the 
age of seventy one Mı Green was appointed in 1868 ore of 
the Fish Commissioneis of New York, and soon afte:waids was 
made Superintendent of Fisheries ın that State He was 
decorated with two gold medals by the Sociéte d’Acclimatation 
of Paris Mr Geen was the author of ‘‘Tiout Cultme,” 1870, 
and “Fish Hatching and Fish Catching,” 1879 


NEUTRAL chlonde of platinum has been obtained ın fine per- 
manent crystals of the composition PtC], 4H,O by M Engel 
(Bulletin dela Soc Chim) The universally-employed chloride 
of platinum 1s, as is well known, in reality a chloroplatinate, 
PtCl, 2HC1l 6H,O, and the neutral chloide cannot be 
obtained from it by merely raising its temperature, which causes 
it to pat with a portion of its chlorine in add tion to the hydio- 
chlonc ac.d, leaving the lowe chlonde, PtCl, Some time ago, 
however, a neutral salt was prepa ed by Noiton, who assigned 
to it tne formula PtCl, 5H,O Novton’s method of preparation 
consisted ın the addition of silver nitrate to the ordinary com 
mercial chloride of platinum ın the proportion of two molecules 
of the former to one of the latter The composition of the pre- 
cipitate appears never to have been thoroughly cleared up, brt 
the filzered liquid was found to deposit crystals of the neutral 
chlonde As the whole subject appeared involved in a certain 
amount of doubt, Engel has repeated Norton’s work, and finds 
that the neutral chloride zs obtained under these conditions, but 
that the crystals contain only four molecules of water of crystal- 
lization The reaction, moreover, 1s shown to proceed in the 
follofing manner — 


PtCl, 2HCl+ 2AgNO3 = 2AgCl ~ PtCl, + 2HNO, 


‘The best mode of prepanng the®neutral chloride of platinum, 
according to Engel, consists in dissolving in a solution of the 





chloioplatinate the necessary quantity of oxidg of platnum, pie- 
pared by Fremy’s method, in order to neutralize the excess of 
hyciochloric acid The filtered hquid, on evaporation, then 
deposits becutiful crystals of PtCl; 4H,O, permanent in the 
an, and not rat all deliquescent like the chloioplatinate The 
composition of these crystals was determined botn by weighing 
the metallic platinum left on calcination of a known weight, and 
by estimation of the chloe by fusion of the ciystals with car- 
bonate of potash and piecipitation with silver ninate The 
water was, of course, given by difference In spite of the sta- 
bility of the chloroplatinate, it 1s a somewhat curious fact that 
the powdered crystals of the neutral chloride do not take up 
hydrochlonc acid gas at ordinary temperatures At about 50°C , 
however, the chloride partially hquefies under the influence of a 
diy current of the gas, forming the chloroplatinate As might 
be expected from its non-deliquescence, the new chloride 1s very 
much less so uble ın water than ıs the ordinary chloioplatinate 

THE Poituguese Government has given notice that from 
August I meteorological signals will be established at six 
semaphore stations along its coast, between the Rive: Douro 
and Cape St Vincent, and shown to passing vessels requiring 
information as to the state of the weather in the Bay of Biscay, 
at Gibraltar, and at Madeira Each notice will indicate the time 
to which the information refeis, the locality to which it has 
reference, and the direction and force of the wind, together 
with any other particulars wh ch the Lisbon Observatory, may 
conside: ıt expedient to give The signals will usually be made 
by flags, of tne International Code of Signals, o1 by semaphore, 
when colours of flags would not be easily distinguished This 
useful information 1s at present only to be obtained fiom very 
few countries 


In the new number of the Journal of the Anthropological 
Institute there 1s an interesting note, by Mr Basil Hall Chamber- 
lain, on the Japanese “go he,” o1 paper offerings to the Shinto 
gods It has been thought by some European tiavelleis that 
the Japanese prompted by equal frugality and ineveience, offer 
paper to then gods because it ıs the cheapest aiticle at hand 
Mr Chamberlain suggests a more reasonable explanation 
Though paper ıs now usec ın the ceremonies of the Shmto re- 
ligion, this was not so in days preceding the eighth century of 
the Chistian era The offerings then weie made of two kinds 
of c‘oth—a white kind made of the paper-mulberry (7 ousso- 
netia papyi ifzra), and a blue kind made of hemp Such cloth 
was the most precious aiticle 11 the possession of a population to 
whom luxury and art were unknown Late: on, when Chmese 
civil.zation had brought a vaiety of manufactures in its tiain, 
hempen clotk ceased to be regarded as a treasuie worthy of the 
divine acceptance, and, finugality perhaps helping, and partly 
also in accorcance with that law of progress fiom the actual to 
the symbolical which characterizes all regions, paper began to 
be used instecd Mı Chambeilain ıs unable to determine the 
date of the change, Shinto having suffered such an eclipse from 
the eighth to the seventeenth century that little regaiding its 
medieval history has been preserved Duing all that time, 
Buddhism ieigned supieme Speaking of the general character 
of Shinto as a national religion, Mı Chamberlain says that 
even native commentatois, over anxious as they are to magnify 
everything Japanese at the expense of everything foreign, ac- 
knowledge that ıt has no moral system, no body of views of any 
kind save’wership of the gods who were the ancestois of the 
Impenal House For this reason Shinto collapsed utterly at 
the touch of Buddhism, and ıt fails to support itself now, when 
an attempt ıs being made to 1evive it for pohtical purposes It 
has nothing in it that appeals to the religious instincts of the 
people 

MESSRS GEORGE PHILIP AND SON announce that they have 
made arrangements for the publication in December next of 
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British, deposited , a New Zealand Pauakeet (Cyavoihamphus 
notwe-sealanme) fiom New Zealand, puchased , two Chinchillas 
| (Cronchilla lanigert), boin in the Gudens 


‘The Ixduecatgonal Annual,” a handy reference volume of abot 
200 crown octavo pages on educational subjects, which 1s likely 
to piove a convenience to school managers, teachers, and others 
interested in the promotion of national educrtion Tt 1s pro- 
posed to 1ev1ew elementay education, technical education 
agrıcultmal education, industial, iefuimatory, truant, and 
1agged schools, secondary education, and, generally, the purpose 
and work of the Educition Department, the Science and 
Art Department, the trajnmg of teachers, and the teacher» 
organizations 








OUR ASTRONOMICAL COLUMN 


COMET 1888 ¢ (BROOKS) —Di H Kieutz (ast) Nachi , No 
2853) has computed the following elements and ephemeris for 
this comet fiom observations made at Vienna on August 9, 
and at Stiassbuig or August Io and rr The middle place 
was represented closely 


T = 1858 July 16, 1982, Berlin M T 


MESSRS SONNENSCHEIN AND Co will issue shortly a trans- 


lation of Moritz Hauptmann’s ‘‘ Nature of Harmony and Metre ’ w = 34 3690 j 

The work consists of three paits The fist part considers the & = 94 5969, Mean Eq 1888 0 
evolution of harmony from acoustics, taking as basis the l t= 7r 2507 

Hegelian theory of sound In the second part the author dis- OS 7 = 9 92444 a 

cusses metie and rhythm, which are respectively analogous to x = [9751743] 7 sin (v + 229 57 12) 


| 

| 

j 

1 
harmony ard melody The last part of the book 1s concerned ¥ = [9 99943]? sın (v + 148 23 72) 
with the union of metre and harmony—that is, harmony and z = [997573]? sm(v+ 59 24 32) 
melody in concrete combination with metie and rhythm LEphenens for Behn Midnight 

I 


1888 RA Decl Log r Log 3 Bright 
ness 


Aug 23 I2 553 42 140N 00390 02201 O74 
25 121920 41261 


A SPECIMEN of the golden mullet (AZug:? auratus, Risso), 
320 mm ın length, has been caught at Stromstad, on the south- 
west coast of Sweden Only once before has a specimen of this 


x 27 123220. 40334 00568 02254 067 
fish been caught on the Swedish coast 29 124450 39305 
THE authorities of the Mason Science College, Bnmingham, 3r 125649 38 361 00746 02326 060 
have issued the syllabus of day classes to be held during the | Sept 2 13 817 37328 
k 4 131916 36272 00921 02413 053 


session 1888-89 6 132945 35199 


8 133946 34113N  o1094 02514 047 
The brightness on A.gust 9 1s taken as unity 
YALE COLLEGE OBSERVATORY —The Repoits of this Obse- 
vatory for the last two yeais have recently been published That 
for the year 1886-87 notes the 1etirement of Mı Onay T 
Sherman, who had cnarge of the Therffometric Bmeau up to 
the date of his resignation ın November 1886, and the renewal 
of subscriptions foi tie support of the work with the heliometer 
fo. another period of thiee yeais Prof Loomis had borne the 
expense of piintirg and distributing Dr Elkin’s memoir upon 
the Pleiades, and a second grant of 600 dollars had been made 
from the Bache Fuad to enable Mr Asaph Hall, Jun, the 
a\ssistant Astronomer at the Observatory, to carly on his obser- 
vations of Titan for the determination of the mass of Saturn 
Dr Elkin had continued his heliometer measures for the deter- 
mination of the mean parallax of the fist magnitude stais, and 
the Report for 1887-88 recoids the completion of this work, and 
gives the results fom the ten stars obseived These are as 


ACCORDING to the Amer scan Natu alist, the proposed site of 
the National Zoological Park at Washington ıs one of great 
beauty, and even grandeur It 1s in the valley of Rock Creek, 
Just beyond the city limits, and at two points walls of rock 
rise to a height of ove: 80 feet The Rock Creek will afford 
what the American Naturalist describes as ‘unrivalled 
facihties ” for the caie of aquatic mammals and birds of all 
kinds Nearly the whole tract ıs covered by a fine growth of 
forest trees 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macaus sinecus $) from 
India, presented Mr William Norman , a Lesser White nosed 
Monkey (Cercopithecus petartststa &) fiom West Afiica, pie- 
sented by Mr W Blandford Griffith, a Tiger (Zel ngis 8) 
from India, presented by Sr E C Buck, C MZSS , a Bengal 


Cat (Fels bengalensis) from India, presented by Mr W L j| follows — 

Sclater, F ZS , a Blach backed Piping Ciow (Gymnorhina : a u 
Aldebaran + o 116 + 0 02 a Leons + 0093 Æ o 048 

leuconota), two I eadbeateis Cockatoos (Cacatua hadbeate i) Capella 0107 £0 ee ete: seit ok Eo a 

from Australia, a Common Magp'e (Prca rustica), four Common aOuons -— 0009 + 0049 a Lyre + 0034 + 0045 

Herons (Adea cinerea), British, two Himalayan Monauls Procyon -- 0 266 + 0 047 a Aqule + 0199 + 0047 

(Lophophorus impeyanus 8 8) from the Himalayas, two Gold | Pollux + 0068 + 0 047 a Cygni - 0042 + 0 047 


Pheasants (Thaumalea picta & Q), two Silver Pheasants 
(Euplocamus nycthemerius & 9), two Mandarm Ducks (.%+ 
galericulata) from China, a Javan Pea-fowl (Pavo spicifir 3) 


fiom Java, two Common Pea fowls (Pavo cristatus & Q) fiom those obtained by Auwers and Wagner for the first star, and by 
India, a Rose-ciested Cockatoo (Cacatua moluccensis) from W Struve for the second , and that for Aldebaran agiees with 
Moluccas, a Hyacinthine Macaw (Ara hyacinthina a Blue | Prof Asaph Ho'l’s value, the value found by O Struve—viz 
and Yellow Macaw (47a ararauna) from South America, a | + o” 516—would appeai, therefore, to be erroneous. But Di 
Great Lagle Ow] (Budo maximus), European, presented by Mr | Elkin’s paiallax for a Lyi 1s much smaller nen the resulte 
Charles Chfton, FZS , a Bare-eyed Cockatoo (Cacatua which have been Fitherto obtamed by other observers, anı 
which give ın the mzan a parallax quite five times as great as he 
symnopts) from North Australia, presented by Mrs Fishlock , | has found But the most 1emaikable result 1s that obtained for 
an Imperial Eagle (Aguia imperalts) from Morocco, presented | Aicturus, the practically insensible parallax of which seems in 
by Mrs Ernest H Forwood, two American Box Tortoises | such strong cortrast ta its large proper motion Dr Elkin 1s 


| 
(Tess apene carinata), two Alligator Terrapins (Chelydra ser fen- | Well satisfied tha: the parallax of this star 1s extremely small, for 


The probable errors include an estimation of the piobable sys- 
tematic error of the measmes, and aie not as usual confined to 
the mere casual error of observation 

The results for Procyon and a .Aquilze are in close accord with 


tina), a Speckled Teirapin (Clemmys guttata), four Sculptured his’ value depends ‘upon eghty-nme observations and 19a, Ave 
7 pairs of compazison stars, all in reasonable agreement 

Terrapins (Clemmys tnsculpta) from North America, presented The mean of the ten parallaxes gives for the mean patallax of 

by Prof O C Marsh,C M ZS ,a Horned Lizard (Phrynosome | z first magnitude star— 

cornutum) from North America, presented by Master Howard + 0” 089 + o” o15, 

Seaton , six Guinea Pigs (Cavia for cellus, var }, presented by 


a result according well Sith the values deduced by Gyldén 
Mr R F Bennett, a Common Kingfisher (Alcedo ıspıda), | (0 084) and Peteis (0” 102) 
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The heliometer is at present engaged on a tuangulation of 
stais near the Noith Pole fo. Piof Pickering, but the last thiee 
months of the present year ıt ıs to be emp’oyed ın the deter- 
mination of the sola: paiallax dming the exstiemely favourable 
opposition of Iis Measures of the diameters of the sun and of 
Mais, measures of certain double stais, the mvestigation of the 
parallaxes of 6 B Cygni, and of 18115/22 Lalande, are amongst 
the other labouis of the Obseivatory Mr Hall has nea y 
completed the reduction of his measmes of Titan 


GRAVITATION IN THE STELLAR SySTEWUS —Prof Asaph Hall 
supplies an inte1esting paper on ‘‘ The Exters‘on of the Law of 
Gravitation to Stella: Systems,” in Gould s Ast onomical Jou nal, 
No 177, towhichDi Elkin’s new value of the parallax of Arcturus 
mignt afford a most stuking wlustiation Prof Hall shows that 
there 19 a theoretical difficulty in proving the law of Newton for 
double stais which we cannot overcome, though the probability 
of the existence of this law can be incieased as more doub e 
star orbits, and those very differently situated, are determined 
Sull, even then, before the untveisality af the law can ke 
inferred, there remains the difficulty of the so called ‘‘1unaway ” 
stais, like Gioombiidge 1830, stats moving though space with 
the speed of a comet at perihelion, and vet with no visible 
attracting body nem them Of these Piof Hall supphes a lis: 
But if Di Elkin’s value of the parallax of Arcturus be acceptec, 
that sta. would outstip any of those given n this table Tor 
its speed m the duection at ight angles to the line of sight 
would be 373 miles pei second, a speed compared with which 
ats speed in the line of sight, as gaen bv D: Huggins, 55 
miles pet second, becomes small Prof Hal. concludes, there- 
fore, that though Newton’s law 1s one of the greatest generalize- 
tions of science, it 1s better and safer “to await futher 
knowledge before we proceed, as Kant has doae, to constiuct 
the univeise according to this law ” 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 AUGUST 2%6—SEPTEMBER 1 


(FOR the reckoning of time the civil day, commencing at 
Greenwich meag midnight, counting the hours on to 24, 
us here employed ) 
Al Greenwich on August 26 

Sun rises, 5h 5m , souths, 12h Im 28 9s sets, 18h 57m 
right asc on meridian, roh 221m , decl 10° ir N 
Sidereal Time at Sunset 17h 19m 

Moon (at Last Quarter August 29, 14h) rises, 2oh 54m *, 
souths, 3h 22m , sets, roh 2m right asc on meridian, 
th 416m , decl 5°0' N 


Rigit ase and declination 


Planet Rises Souths Sets on meridian 
h m m h m h m A 
Mercuy 5 I4 12 13 19 12 10 338 Io 52 N 
Venus 6 i4 I2 5I 19 28 II IIS 642 N 
Mars 12 27 16 48 2r 9 15 96 19 12S 
Jupiter 13 2 17 23 2I 44 15 45 19 8S 
Saturn 3 6 I0 43 18 20 9 35 17 33N 
Uianus 8 59 14 35 20 II I2 501 5 205 
Neptune 21 56* 5 43 13 30 4 23 18 59 N 
* Indicates that the rising 1s that of the presed ng evening 
Variable Stars 
Star RA Decl 
h m $ ‘ h m 

R Auetis 2 98 24 32N Aug 26, AT 
R Ceti 2 203 0 4tS 939275 AL 
A Tauri 3 545 12 10N » 27, 22 41 m 

+» 31, 21 33 m 
U Monoceiotis 7255 9 335 m 27s m 
R Vuginis 12 3238 736N . , 3G M 
S Bootis 14 IQI 54 19N » 27, M 
ô Libre 14 550 8 45S » 30,22 8 m 
W Scorpu 1 52 IQ5IS s 28, A 
W Ophiuchi 16 154 7265 » 28, AL 
R Diaconis 16324 67 ON > 30, M 
U Ophiuchi 17 109 I 20N » 30, 0 28 m 

s» 30, 20 36 m 
W Sagittaru 17579 2935S » 27, 0 0M 
Z Sagittaru 13148 18555 » 27, I OM 

» 31, 00m 
U Sagıthru 18 253 1912S 1» 26 0 of 
8 Lyre 18 460 33 14N » 26, I Om, 
R Aqui I9 IÐ 8 gN in 29, m 
X Cygni 20 390 35 11N Sept I, 3 om 


Ms gufies maximum , #7 minimum, 7, secondary minimum 


| 
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Occultation of Star by the Moon (visible at Greenwich) 
® Corresponding 
angles from ver- 


Aag Star Mag Disap Reap tex to right for 
inverted image 

h m h m n o 

26 è’ Ceti 4 23 20 o 22t 98 238 


+ Occurs on the following morning 
Meteor-Showers 


RA Decl 
6 II N Swt 
Near 8 Tuanguli 20 35 N 
» 33 Cygm 305 54N Swift, bight Sept 1 
, ô Cephei 336 55N Swift 





GEOGRAPHICAL NOTES 


TuL Times pointed on Tuesday the substance of communica- 
tions received fiom Mı Joseph Thomson, dated from the city of 
Morocco, July 22 Mi Thomson writes in the highest spuits, 
and with evident satisfaction at the results he has so fai attained , 
fo. much of the country thiough which he has had to pass is in 
a state of 1ebellion, and the local authorities have done more to 
hind= than to help him Mr Thomson sgiled from Tangie: to 
Casablanca, and thence travelled overland to Mogador After 
tniee weeks’ preparation there he made his final start, and, as he 
states, soon discoveied that the gieatest danger to his success 
would not be the mountaineers nor even the opposition of the 
Goveinnent offcials, but the half-dozen men who formed the 
personnel of his small party Mı Thomson’s past experience in 
‘Africa enabled tim to deal effectively with this dificuty By ja 
series of stupiises and cleverly-planned excursions he has been 
able to enter the mountain fastnesses of Morocco and do more 
than any pieviots traveller has done From Demmat he made 
two extiemely interesting trips into the lowe: 1anges, visiting 
some remarkable caves and equally 1emaikable ruins, and one of 
the most wonderful natuial bridge-aqueducts in the world Geo- 
logically and geagiaphically these trips are alike impoitant They 
were followed bv a dart aciass the main axis of the Alas to the 
distuict of Tılut which les in the basin of the Diaa Here he 
spent a very delightful ten days, though vutually a pusoner As 
the tubes futher west on the southern slope were in revolt, Mi 
Thomson was compelled to return to the noithern plains 
Staiteng once more, he crossed the mountains by a pass a little 
south of Jebel T zah, ascended by Hooker, and reached Gindafy 
safely He was able to make a trip up a wonderful cafion, 
which he declares 11vals those of America foi depth and grandew, 
and ascended 1 mountain, where he and hus party were confined 
to then tents until it suited them to go bach to their starting- 
point Here, unfortunately, Mr Thomson’s young companion, 
Mr Cuiichton Browne, was sturg by a scorpion, and they were 
compelled to 1etuin, happily by a new route Thovgh laid up 
for a period, fortanately in time Mi Cuichton Browne recovered 
From nis pievicus staitmg-poit Mr Thomson scored another 
gieat triumph He crossed the mountains once more, and 
ascended with no small dange: and difficulty the highest peak of 
the Atlas Range north of Amsiviz, a height of 12,500 feet—the 
highest peak, by 1500 feet, eve: attamed This he describes as 
the most interest ng of all his trips, and he enjoyed 1t thoroughly, 
though he had to sleep on the ground and was glad to make a 
meal on walnuts On his retun, Mr Thomson deemed ıt 
advisable to go into the town of Morocco to recruit and wait the 
airtval of further supplies fiom the coast He intended to 
resume woik in a few days after the date of his letter He 
proposed first to make fo. the Unka Rive: and penetrate the 
mountains up its course He will then work his way round to 
Mogador, which he expects to 1each about the end of August 
There probably lus work of exploration will end, though he may 
make one or two short trips into the intero, and down to Agadir 
The ietuin ioute to Tangier will probably be from Mogador to 
the city of Mgiocco, thence to Mazagan on the coast, and on to 
Casablanca and Rabat Then he will leave the sea again and go 
to Mequinez and Fez, 1eachinz Tangier about the end of the 
year Lhe Zzmes understands that his contiibutions to various 
branches of science, especially to botany, will be of the highest 
value 


A LETTER fiom Cayenne to the Temps states that M 
Coudheau, who has 1ecently explored Guiana, arrived there last 
month afte: having travelled for eleven months ın the western 
ange of the Turmuc-Humac Mountains, between the souce of 
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the Itany and that of the Camopy Stating by the Maoni, 
M Coudreau, afte: having gone up the Itany and explored the 
iegion which it wateis, came down to the coast by Maronimi- 
Cuique, which is a very large tributary of the Maroni River M 
Coudreau is the first Frenchman who has passed a consecutive 
winter and summer in the Tumuc Humac Mountains, and though 
he did not himself suffer very much fiom the effects of the 
expedition, the same cannot be said of his companions, as the 
only Emopean who accompanied him was biought near to deith’s 
door by fever, fiom which most of the natives also suffered M 
Condreau escaped with neghing worse than 1heumatism, and he 
says that the climate of the Westen Tumuc Humac 1s not bad 
The result of 1200 observations tahen by him puts the mean 
temperature at 70°, and the country 1s a magnificent one, but 
the difficulty of reaching ıt 1s very gieat owing to the uncertainty 
of communication with the coast M Coudrew and his com- 
panions, when they had exhausted then provisions, had to go 
and live out in the open with the Indians, leading the same kind 
of existence, and depending foi food upon the game, fish, and 
fitut that they could shoot, fish, and gather For eight months 
M Condreau lived the regular native hfe, and he had become 
su accustomed to it that he was very popula: with the Rucuy- 
ennes, whose language he had learned to speak, and he induced 
the pamenchz (captaig) of the tube and four of his lieutenants to 
accompany him to Cayenne, where their aval created a great 
sensation, as the people of the town did not beheve in then 
existence M Geiville Réache the Goveinor of the colony, 
received them with great hospitality, and made them several 
presents + The most important fact brought out by M Coulreau 
1s the existence in Upper Guiana, which 1s acknowledged Fienca 
territory, of sixteen new Indian tubes, forming a group of at least 
20,090 persons , and these Indians are not, as wis supposed, 
mere nomads, living upon the produce of thair guns and fishing- 
nets, but are sedentary in their habits, and have attained a certain 
degiee of civihzation’ M Coudieau ts about to start on a fresh 
expedition to the Appiaague and the Oyapach, and does not 
expect to get bach before next spring 





THE GASES OF THE BLOOD" 
I 


“THE next step was the discovery of the important pait psi- 

formed ın respiration by the coloming matte: of the redeblood 
corpuscles Chemically, these corpuscles consist'of about 30 01 
40 per cent of solid matter These solids contain only about 1 
per cent of inorganic salts, chiefly those of potash , whilst the 
remainder aie almost entirely organic Analysis has shown that 
100 paits of dry oiganic matter contain of hemoglobin, the 
colouiing matter, no less than go 54 pe: cent of proteid sub- 
stances, 8 67 , of lecithin, O 54, and of cholesterine, o 25 The 
colowing matter, hemoglobin, was fist obtained im a crystalline 
state by Funke in 1853, and subsequently by Lehmann It has 
been analyzed by Hoppe-Seyler and Cail Schmidt, with the 
result of showing that it has a perfectly constant composition 
Hoppe-Seyler’s analysis fiist appeared in 1868 Ic 1» now well 
known to be the most complicated of oiganic substances, having 
a formula, as deduced, fiom the analyses I have just referred to, 
by Preyer (1871), of 

Coop Hoco N 154FeS39179 


In 1862, Hoppe-Seyle: noticed the 1ematkable spectrum pro- 
duced by the absorption of ight by a very dilute solution of 
blood Immediately thereafter, the subject was investigated by 
Prof Stokes, of Cambiidge, and communicated to the Royal 
Society ın 1864 If white light be tiansmitted through a thin 
stiatum of blood, two distinct absorption bands will be seen 
One of these bands next D ıs narıower than the othe:, has more 
shaiply defined edges, and 1s undoubtedly blacker ‘‘Its centie,” 
as described by Dr Gamgee (‘Physiological Chemistry,” 
p 97), ‘‘corresponds with wave-length 579,° and it may 
conveniently be distinguished as the absorptiofi band, «æ, ın 
the spectrum of oxyhzemoglobin Tne second of the absorption 
bands—that 1s, the one next to E—which we shall designate 
B, 1s broader, has less sharply defined edges, and is not so 


I Address to the British Medical Association at its anual meeting at 
Glasgow Delivered on August 10 ın the Natural Pailosophy class room, 
Unversity of Glasgow, by John Gray McKendnick, MD ,LLD,F RSSL 
andE,F RCP E, Professor ofthe Institutes of Medicinein the University 
of Glasgow Continued fromp 382 

2 Dr Gamgee gives the measurement» of the wave lengths in millionths, 
not in ten-millionths of a millimetre 


ı same amount of hzmoglobin 
\ absorbs 1 56 cubic centimetre of oxygen at o° C and 760 milli- 


daik as a Its centre conesponds approximately to wave- 
length 5538 On diluting very lagely with water, nealy 
the whole of the spectrum appeais beautifully clea, except 
where the two absorption bands are situated If dilution be 
pmsued fa. enough, even these disappear , before they disappear 
they look hke faint shadows obscuiing the limited pat of the 
spectium which they occupy The last to disappear 1s the band 
a The two absorption bands are seen most distinctly when a 
stratum of r cm thick of a solution containing I pait of heemo- 
globin in 1000 1s examined , they are still perceptible when the 
solution contains only 1 part of hæmoglobin ın 10,000 of water ” 

Suppose, on the other hand, we begin with a solution of blood 
in ten times its volume of water, we then find that such a solu- 
tion cuts off the more 1efiangible pait of the spectrum, leaving 
nothing except the 1ed, ‘‘o1, 1athe:, those 1ays having a wave- 
length greater than about 600 millionths of a millimetie” On 
diluting further, the effects, as well described by Prof Gamgee, 
me as follows —‘‘If now the blood solution be rendered muck 
moie dilute, so as to contain 8 per cent of hemoglobin, on 
examining a spectium I centimetre wide the spectium becomes 
distinct up to Fiaunhofer’s line D (wave length 589)—that 1s, the 
1ed, orange, and yellow ate seen, and in addition also a portion of 
the green, between dand F Immediately beyond D, and between 
it and 4, however (between wave-lengths 595 and 518), the 
absorption 1s intense ” 

These facts were observed by Hoppe-Seyler Piof Stokes 
made the very important contribution of observing that the spec- 
tium was altered by the action of reducing agents ~Hoppe-Seyler 
had observed that the coloming matter, so fm as the spectium 
was concerned, was unaffected by alkaline carbonates, and caustic 
ammonia, but was almost immediately decomp >sed by acid-, and 
also slowly by caustic fixed alkalies, the coloured product of 
decomposition being hematin, the spectrum of which was known 
Piof Stokes was led to mvestigate the subject from its physio- 
logical interest, as may be observed on quoting his own words 
in the classical 1esearch already refered to ‘‘ But it seemed to 
me to be a point of special interest to inqune whether we could 
mutate the change of colour of arterial into that of venous blood, 
on the supposition that it arses from redtiction ’ 

He found that— 

“If to a solution of proto sulphate of non enough tartaric 
acid be added to prevent precipitation by alkahes, and a small 
quantity of the solution, previously rendered alkaline by either 
ammonia o1 carbonate of soda, be added to a solution of blood, 
the colour 1s almost instantly changed to a much more puple- 
ied as seen in small thicknesses, and a much darker red than 
before as seen ingieaer thickness The change of colou: which 
recalls the difference between arterial and venous bloot ıs striking 
enough, but the change in the absorption spectium 13 far more 
decisive The two highly characteristic dark bands seen before 
aie now 1eplaced by a single band, somewhat bioade1 and less 
sharply defined at its edges than either of the formei, and occupy- 
ing neaily the position of the bright band separating the dark 
bands of the o1ginal solution The fluid is more transparent 
for the blue and less so for the green than ıt was before If the 
thickness be increased till the whole of the spectrum more 1€- 
frangible than the 1ec be on the point of disappearing, the last 
part to 1emain 1s gieen, a little beyon2 the fixed line 4, in the case 
of the o1gmal solution, and blue some way beyond F, in the case 
of the modified fmd ’ 

From these observations, Prof Stokes wa» led to the impo. tant 
conclusion that— 

“ The colowing matte! of blood, like indigo, 1s capvble of 
eusting m two states of oxidation, distinguishable by a differ - 
ence of colow and a fundamental difference in the action on the 
spectium It may be made to pass from the moie to the less 
oxidized by the action of suitable reducing agents, and 1ecovers 
its o\ygen by absorption fiom the an ” 

To the coloming matte: of the blood Piof Stokes gave the 
name of civtorine, and descitbed it ın its two states of oxidation 
as scailet auone and pmple ciuoiine The name hzemoglobin, 
given to it by Hoppe-Seylei, 1s generally employed When 
united with oxygen it ıs called o\yhzemoglobin, and when m 


the reduced state it 1s termed reduced hemoglobin, 01 simply 


heemoglobin 

The spectioscopic evidence 15, therefore, complete „ Hoppe- 
Seyler, Hufne:, and Preyer have shown also that pure crystallized 
hemoglobin absorbs and retains ın combination a quantity of 
oxygen equal to that contained in a volume of blood holding the 
Thus, I gramme of hamoglobin 
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meties pressure , and, as the average amount of hemoglobin in 
blood 1s about 14 pei cent, it follows that 156 > 14 = 21 8 
cubic centimetres of oxygen would be retained by roo cubic 
centimetres of blood This agrees closely with the fact that 
about 20 volumes of oxygen can be obtamed from Ico 
volumes of blood According to Pfluger, aitenal blood is satu- 
1ated with oxygen to the extent of nine-tenths, while Hufner 
gives the figue at fouteen-fifteenths By shaking blood with 
aur, 1ts oxygen contents can be increased to the extent of from 
I to 2 volumes per cent 

These important 1esearches, the results of which have been 
amply corroborated, have given an explanation of the function 
of the red blood corpuscles as regards respiration The hemo- 
globin of the venous blood in the pulmonary artery absorbs 
oxygen, becoming oxyhzemoglobin This ıs carried to the 
tissues, where the oxygen ıs given up, the hemoglobin being 
1educed Thus, the colouring matter of the red blood corpuscles 
1s constantly engaged in conveying oxygen from tne lungs to the 
tissues Probably the union of hæmoglobin witn oxygen, and 
its separation fiom ıt, are examples of dissociation—that 1s, of a 
chemical decomposition or synthesis, effected entnely by physical 
conditions , but data regarding this important question are still 
wanting If the umon of oxygen with the colourmg matter 1s 
an examp:e of oxidation, ıt must be attended with the evolution 
of heat, but, so far as I know, this has not been measured In 
co-operation with my friend, Mi J T Bottomley, I have recently 
been able to detect, by means of a thermo-electric arrangement, 
a rise of temperature on the formation of oxyhzmoglobin 
We mean ta prosecute our 1esearches in this direction If 
heat were produced in considerable amount, the arterial blood 
retuined from the lungs to the left auricle would be hotter than 
the blood brought to the right auricle by the vens This, how- 
ever, 1s not the case, as the blood on the right side of the heat 
1s decidedly warmer than the blood on the left—a fact usually 
accounted for by the large mflua of waim blood coming fiom the 
hver ‘The heat-eachanges in the lungs ae of a very complicated 
kind Thus, heat will be set fiee by the formation of oxyhæmo- 
globin, but, on the othe: hand, it will be absorbed by the 
escape of carbonic acid, And by the formation of aqueous vapour, 
and a portion will be used in heating the air of .espiration 
The fact that the blood in the left auricle ıs colder than that of 
the nght auricle 1s, therefore, the result of a complicated series 
of heat-exchanges, not easy to follow 

Our knowledge as to the state of the carbonic acid in the 
blood 1s not so reliable In the first place, ıt 1s certain that 
almost the whole of the carbonic acid which may be obtained 
exists in tne plasma Defibuinated blood gives up only a httle 
more carbonic acid than the same amount of ser m of the same 
blood Blood serum gives up to the vacuum abort 30 volumes 
per cent of carbonic acid, but a small part—accoiding to 
Pfluger, about 6 volumes pei cent —ıs given up only after 
adding an organic or mineral acid This smallei part 1s che- 
mically bound, just as carbonic acid 1s united to carbonates, 
from which it can be expelled only by a stronger oiganic or 
mineral acid The ash of serum yields about one-seventh of its 
weight of sodium , this 1s chiefly united to carbonic acid to form 
carbonates, and a part of the carbonic acid of the blood 1s united 
to those salts, ` It has been ascertained, however, that defibrin- 
ated blood, or even seum containing a large number of blood 
corpuscles, will yield a large amount of cubomic acid, even 
without the addition of an acid Thus, defibiinated blood will 
will yield 40 volumes pei cent of carbonic acid—that 1s, 34 
volumes which would be also given up by the serum of the same 
blood (without an acid), and 6 volumes which would be yielded 
after the addition of an acid Something, therefore, exists in 
defibrinated blood which acts lihe an acid in the sense of setting 
free the 6 volumes of carbonic acid Possibly the vacuum may 
cause a partial decomposition of a portion of the hemoglobin, 
and, as suggested by Hoppe-Seyle1, acid supstances may thus 
be formed 

But what ıs the condition of the 1emaining 30 volumes per 
cent of carbonic acid which are obtained by the vacuum alone ? 
A portion of this 1s probably simply absorbed by the serum, this 
part escapes ın proportion to the decrease of pressure, and ıt may 
be considered to be phystcally absorbed A second part of this 
carbonic agid must exist ın chemical combination, as 1s indicated 
by the fact that blood serum takes up fai more carbonic acid 
than 1s absorbed by pure water On the other hand, this chemica: 
combination 1s only a loose one, becauee it 1s reacily dissolved by 
the vatuum There can be no doubt that a part of this carbonic 
acid 1s loosely bound to carbonate of soda, NayCO, in the serum, 
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probably to acid carbonate of soda, NaEICO, This compound 
exists only at a certain pressue On a fall of pressure, ıt de- 
composes into sodium carbonate and carbonic acid, the latte: 
becoming free A thud part cf this carbonic acid 1s probably 
loosely bound chemically to disodium phosphate, Na,HPO,, a 
salt which also occurs in the blood serum Fernet has shown 
that ıt binds two molecules of carbonic acid to one molecule of 
phosphoric acid This salt occus in considerable quantity only 
in the blood of Caimvora and Omnivora, while in that of 
Heibivora, such as in the ox and calf, only traces exist It 
cannot be supposed in the latter instanges to hold much carbonic 
acid in chemical combination There must exist, therefore, 
other chemical sabstances fo. the attachment of the carbonic 
acid of the blood, and it has been suggested that a part may 
be connected with the albumin of the plasma 

According to Zuntz, the blood corpuscles themselves retain a 
pait of the carbonic acid, as the total blood 1s able to take up far 
more carbonic acid out of a gaseous mixt ire rich in carbonic acid, 
or consisting of pure carbonic acid, than can be absorbed by the 
serum of the same quantity of blood Nocompound, however, of 
caibonic acid with the blood corpuscles is known 

The nitrogen which ıs contained ın the blood to the amount of 
from 1 8 to 2 volumes per cent , 1s probably simply absorbed, for 
even water 1s able to absozb to 2 volumes pg cent of this gas 

If we then iegaid the blood as a respnatory medium having 
gases ın solution, we have neat to consider what ıs known of the 
breathing of the tissues themselves Spallanzani was undoubtedly 
the first to observe that animals of a comparatively simple type 
used oxygen and gave up carbonic acid But he went futher, 
and showed that various tissues and animal fluids, such as the 
blood, the skin, and portions of othe: organs, acted in a similar, 
way These obseivations were made before the beginning of the 
present century, but they appear to have attracted little or no 
attention until the researches of Georg Liebig on the 1espiration 
of muscle, published in 1850 He showed that fresh muscular 
tssue consumed oxygen and gave up caibonicacid In 1856, 
Matteucci made an important advance, by observing that mus- 
cular contraction was attended by an increased consumption of 
oxygen, and an increased elimination of carbonic acid Since 
then, Claude Be:nard and Paul Bert, more especially the latter, 
have made numerous observations 1egarding this matter Paul 
Beit found that muscula: tussue has the greatest absorptive 
powe: Thus we arrive at the giand conclusion that the living 
body 16 an aggregate of living paiticles, each of which breathes 
in the respiratory medium passing from the blood 

As the blood, containing oxygen united with the colouring 
matte: (hemoglobin), passes slowly through the capullaiies, fluid 
matter transudes through the walls of the vessels, and bathes the 
suirounding tissues ‘The pressure or tension of tne oxygen in 
this fluid being greater than the tension of the oxygen in the 
tissues themselves, ın consequence of the oaygen becoming at 
once a part of the hving protoplasmic substance, oxygen ıs set 
fiee fiom the hzemoglobm, and 1s appiopnated by the living 
tissues, becoming part of their protoplasm Whilst alive, or at 
all events whilst actively discharging their functions, as in the 
contraction ofa muscle, or in those changes we term secretion ın 
a cell, tre living protoplasm undergoes 1apid decompositions, 
leading to the formation of compaiatively simple substances 
Amongst these ıs carbonic acid As 1t has been ascerta.ned that 
the tension of the carbonic acid in the lymph ıs less than its 
tension ın venous blood, ıt 1s difficult at first sight to account for 
the absouption of caibonic acid by venous blood , but its tension 
1s higher than that of carbonic acid ın arterial blood, and ıt must 
be remembered that the lymph has had the opportunity, both in 
the connective tissue and ın the lymphatic vessels, of modifying 
Its tensicn by close contact with arterial blood  Strassbug 
fixes the tension cf the carbonic acid intthe tissues as equal to 
45 mm of mercary, while that of the venous blood is only 
41mm We may assume that as the carbonic acid 1s set free, 1t 
1s absorbed by the blood, uniting Loosely with the carbonates and 
phosphates of that fluid, thus converting it from the arterial into 
the venous condition ‘This constitutes respiration of tissue 

In connection with the respiration of tissue, as determmed by 
the analysis of the blood gases and of the gases of respiration, 
there anses the interesting question of the ratio between the 
amount of oxygen absorbed and the amount of carbonic acid pro- 
duced, and very striking contrasts among animals have thus been 
determined Thus in Herbivora the ratio of the oxygen absorbed 
to the carbonic acid produced, or the 1espiratory quotient, as it 


1s termed by Pfluger, = 2 





amounts to fromo toto, while in 
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Cainivoia it 1s from o 75 to O 8 Omnivora, of which man may 


2 


be taken as the example, come between =o = 087 Thequo- 
trent 1s greater in proportion to the amount of carbohydrate in the 
diet, whethe: the animals are Carnivora, Herbivora, or Omnivoia 

The respiratory quotient becomes the same, about o 75, 1n starv- 
ing animals, a pioof that the oxidations are kept up at the cost of 
the body itself, o1, ın other words, the starving animal is car- 
mivorous The intensity of iespiration in different animals 1s 
well shown ın the following table, ın which the amount of 
oxygen used 1s given per lalogramme of body-weight per hour 
(Dr Immanuel Munk, ‘‘ Physiologie des Menschen und der 
Sangethiere,” 1888, p 82) 


Respiratory 

Animal O in grammes Quenents 
Cat I 007 o 
Dog 1 183 o y 
Rabbit 0918 o 92 
Hen I 300 093 
Small singing buds II 360 078 
Frog o 084 0 63 
Cochchafer I O19 o 81 
Man ° O 417 o 78 
House o 563 097 
Ox © 552 0 98 
Sheep O 490 o 98 


Smaller animals therefore have, as a 1ule, a greater intensity of 
iespiration than large: ones In small singing bids the intensity 
1s very remarkable, and it will be seen that they requne ten times 
as much oxygen asa hen On the other hand, the intensity 1s 
low in cold-blooded animals Thus a frog requires 135 times 
less oxygen than a small singing bird The need of oxygen 1s 
therefore very different ın different animals Thus a guinea-pig 
soon dies with convulsions yn a space containing a small amount 
of oxygen, while a fiog will 1emain alive fo. many hours in a space 
quite free of oxygen It 1s well known that fishes and aquatic 
animals generally requre only a small amount of oxygen, and 
this ıs ın consonance with the fact that sea-water contams only 
small quantities of this gas Thus, according to the elaborate 
researches of my fiiend, Prof Dittmar, on the gases of the sea- 
water biought home by the Challenger Expedition, collectgd in 
many parts of the gieat oceans, and fiom varying depths —‘‘ The 
ocean can contain nowhere more than 15 6 cc of nitrogen, o1 
more than § 18 cc oxygen per litre , and the nitrogen will neve: 
fall below 855 cc We cannot make a similar assertion in re- 
gard to the oxygen, because its theoretical minimum of 4 30 c c 
pei litte ıs lable to futher diminution by processes of lfe and 
putrefaction and processes of oxidation” (Dittmai, Proceedings 
of Phil Soc of Glasgow, vol xvi p 61) Asa matter of fact. 
asample of wate: fiom a depth of 2875 fathoms gave only 
o6cc per litre of oxygen, while one from a depth of 1500 
fathoms gave 204cc per litre Taking I 5°C as an average 
temperatwie, one litie of sea-wate1 would contain only 5 31. cc 
of dissolved oxygen—that ıs, abouto 5 cc inz00cc Contrast 
this with maternal blood, which contams 20 cc of oxygen in 
too cc of blood, or there are about forty times as much oxygen 
in arterial blood as in sea-wate. At great depths the quantity 
of oxygen 1s very much less, and yet many forms of life exist at 
these great depths Fishes have been dredged from a depth of 
2750 fathoms, where the amount of oxygen was probably not 
so much as 0 06 cc pei 100 cc, 01 300 times less than that 
of arterial blood Making allowance foi the smalle: quantity of 
oxygen in the blood ofa fish than that of a mammal, it will still 
be evident that the blood of the fish must contazn much more 
oxygen than exists in the same volume of sea wate. No doubt 
we must 1emember that the water 1s constantly renewed, and that 
the oxygen in ıt 1s in the state of solution, or, in other words, 
inaliquidstate But the question remains, where do these deep- 
sea -cieatutes obtain the oxygen? Probably by*a method of 
storage Biot has found in the swimmuing-bladder of such fishes 
70 volumes per cent of pure ovygen, a gas in which a glowing 
splinte: of wood 1s ret This oxygen probably oxygenates the 
blood of the fish when ıt plunges into the dark and almost auless 
depths of the ocean 

Aquatic breatheis, however, if they live in a medium contain- 
ing little oxygen, have the advantage that they are not troubled 
with free carbonicacid One of the most striking facts discovered 
by the Challenger chemists 1s that sea-water contains no free 


carbonic acid, except 11 some situations where the gas 1s given 
off by volcanic action from the ciust of the earth forming the 
seabed In ordinary sea-watei there 1s no free carbonic acid, 
because any carbonic acid formed 1s at once absorbed by the 
excess of alkaline base present nus the fish breathes on the 
principle of Fleuss’s diving apparatus, in which the carbonic acid 
formed 1s absoibea by an alkaline solution Thee is nothing 
new unde: the sun The fish obtains the oxygen from the sea- 
water, no doubt, by the chemical affinity of its hemoglobin, 
which snatches every molecule of oxygen ıt may meet with, 
while ıt gets rid of its carbonic acid easily, because there 1s not 
only no tension of carbonic acid in the sea-water to prevent its 
escape, but there ıs always enough of base in the sea-water to 
seize hold of the carbonic acid the moment it 1s formed If we 
could get rid of the carbonic acid of the air of eapiration as 
easily, we could live ın an atmosphere contamıng a much smaller 
percentage of oxygen 

T have now placed before you the generally accepted doctrines 
regarding the chemical and physical problems of respiration 
But one has only to examine them closely to find that there are 
still many difficulties in the way of a satisfactory explanation of 
the function For example, ıs the umon of hemoglobin with 
oxygen a chemical or a physical process? If oxyhzemoglobin 1s 
a chemical substance, how can the oaygen be so readily removed 
by means of the an-pump? On the other hand, if it is a 
physical combination, why 1s the oxygen not absorbed according 
to the law of pressure? It 1s important to note that, as a matter 
of fact, hemoglobin absorbs a quantity of oxygen neaily constant 
for ordinary temperatures, whatever may be the amount of oxy- 
gen piesent in the mixture of gases to which it 1s exposed This 
15 tite so long as the amount of oxygen does not fall below 2 
certain minimum, and ıt cleaily points to the union of the heemo- 
globin with the oaygen being a chemical union Suppose we 
dimimsh the amount of oxygen in the an breathed, the partial 
pressure of the gas 1s of course also diminished, but it 1s evident 
that we might diminish the total pressure instead of diminishing 
the amount of oxygen To avoid difficulties in respiration, when 
one 1s obliged to breathe an an deficient in oxygen, we ought to 
inciease the pressure at which the air 1s gueathed , and, on the 
othe: hand, to avoid danger in breathing air unde a low 
pressure, we ought theoretically to inciease the richness of the 
an in oxygen _Lhus, with a pressme of 760 mm the air should 
contain, as ıt normally does, 21 pe cent of oxygen, while with 
a piessure of 340 mm it should contain 46 per cent , and with 
a presse of 250 mm ıt should contain as much as 63 per cent 
On this basis a pressure of 5 atmospheres should be associated 
with an atmosphere contaming about 3 pei cent ofoxygen By 
incieasing the pressure, we increase the quantity of oxygen by 
weight in a given volume 

The explanation 1s that ın all of these cases the partial pressure 
of the oxygen 1s nearly the same—that 1s, not far fiom 157 mm 
of meicuiy, and the general law is that for all kinds of breathing 
the pressure of the oxygen should be nearly that of the oxygen 
in ordina.y atmospheric au Whilst the absorption of oaygen 
by the hemoglobin has nothing duectly to do with the pressure, 
it 1s stuuking that any atmosphere contains enough oxygen by 
weight for the hemoglobin in the blood, when the partial 
pressuie of the oxygen ıs near 157 mm On each side of this 
median line life can be supported with consideiable differences 
of pressure ‘Lhus the pressure may be gradually reduced until 
the point of the dissociation of oayhzmoglobin ıs reached—that 
1s to say, down *o about ṣẹ of an atmosphere On the other 
hand, animals n.ay bieathe an atmosphere contuming two or 
three times the normal amount of oxygen without appearing to 
be affected This was fist noticed by Regnault and Reiset, and 
the observation has been much extended by Paul Beit The 
latter distinguished physiologist found that an increase even up 
to 8 or 10 atmospheres did not produce any apparent effect, 
but on 1eaching the enormous ptessure of 20 atmospheres, death, 
with severe tetanic convulsions, was the result He also showed 
that the additional increment of oaygen absorbed by the blood 
under the influence of each atmosphere of added pressure was 
veiy small Thus, with a pressure of I atmosphere the amount 
of oxygen absorbed by the blood was about 20 pe: cent by 
volume, a pressure of 2 atmospheres caused an increase of 
only 0g pei cent, of 3 atmospheres 0 7 pet cent,, of 4 atmo- 
spheres 06 per cent, of 5 atmospheres o 5 per cert, of 6 
atmospheres © 2 per cent , of 7 atmospheres o 2 per cent , of 8 
atmospheres O 1 per cent „9f 9 atmospheres 0 r per cent , and 
of ro atmospheres o I percent Thus from 1 atmosphere to I0 
atmospheres the increase was only to the extent of 3 4 per cent , 
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‘so that the blood now contained 23 4 pei cent by volume instead 
of 20 per cent ‘hese facts indicate that when all the hemo- 
globin has been satished with oxygen it becomes indifferent, 
within limits, to any additional oxygen tl at may be forced into 
the blood under piessme, and thus the blood of animals bieathing 
an atmosphere richer in oxygen than orainary an 1s not more 
highly oxygenated than normal blood The practical result a so 
follows that ıt ıs of no use in the tieatment of disease to cause 
patients to breathe an atmosphere richer ın o> ygen than oidinary 
an, because, at ordinary atmospheric pressure, no more oxygen 
can thus be caused to enter the blood, and .f it be desirable to 
hypeioxygenate the blood, this can only be done by breathirg 
oxygen, under a pressure of three or fom atmospheres, in a 
chamber in which the body of the patient 1s subjected to the 
same pressure 

In this connection ıt 1s important to notice the enoi mous ab 
soiptive suface for oxygen presented by the red blood corpu~cies 
of man. There are about 5,000,000 1ed corpuscles in each 
cubic millimetre Each corpuscle has a superficial area of 
© 000128 square millimetre Taking the blood in the body of 
a man of average size at 4 5 litres, that 19 4,500,000 cubic milli- 
metres, the numbet of coipuscles ıs about 22,500,000,000,000, 
and this would give a superficial area of 2,880,000,090 squaie 
millimeties, or 2880 square meties, 01 about 3151 square yards 
—that 1s to say, the absorptive area of the blood corpuscles is 
equal to that of a square having each side about 56 yaids Tre 
hemoglobin ın a red blood corpuscle amounts to about 12 of .ts 
weight The blood of a man of average size may be taken at 
4530 giammres, or about Io pounds — such blood contains about 
13 083 per cent of haemoglobin, and 4536 giammes will con- 
fain about 593 grammes of hemoglobin, or tbout 14 pound 
As 1egaids tne iron, which 1s supposed to be an essential consti- 
tuent of hemoglobin, 100 giammes of blood contan o 0546 
gramme It follows that the total amount, 4536 giammes, 
contain about 2 48 giammes, o1 nearly 39 grains Twenty-five 
minims of the tinctura ferrı peichloiidi contain about 1 gian 
of pure iron, so ıt will be seen that not many doses are required 
to introduce into the body an amount of non as large as exists 
in the whole of the bleod 

The absorption of oxygen, therefore, probably takes place as 
follows the inspired arr 1s separated in the alveoli of the lung 
by delicate epithelial cells and the endothelial wall of tke 
pulmonary capillaries from the blood whick circulates in the 
latter ‘Lhe exchange of gas takes place -hiough these thin 
porous membranes, so that the velocity of the tiansit must te 
practically instantaneous As the oxygen ıs bound loosely to 
the hzemoglobin of the corpuscles, the laws of diffusion can have 
only a secondary influence on its passage, enc only so far as t 
has to pass into the plasma so as to reach the blood-corpuscles 
The plasma will absorb, at 35°C , aboat 2 voh mes pei cent , if 
we tahe the coefficient absoiption of the plasma as equal to that 
of distilled water Many of the blood con pusc.es of the pulmon- 
ary blood have just returned fiom the tissues with their hemo- 
globin in the reduced state, and the latter at once withdraws 
oxygen from the plasma In an instant more oxygen passes out 
of the pulmonary air into the plasma, from which the oxygen 15 
again quickly withdiawn by the hæmoglobin of the corpuscles, 
and soon Itis interesting to note that, if the oxygen did not 
exist ın loose chemical combination, ıt would only be absorbed, 
and 1ts amount would depend on the barometiical presswe at 
the moment, and would follow each fluctuation of pressure 
through a 1ange, say, of one fowteenth of the total pressure 
Such an anangement could not fail in affecting health If, on 
ascending a high mountain say 15,000 to 20,000 feet above the 
level of the sea, the pressme sank to neatly one-half, the blood 
would then contain only half its norwal quantity of o\ygen and 
disturbances ın the functions of the body wold be inevitable 
fligh-flying birds, soaring in regions of the air where the 
pressue falls below half an atmosphere, would suffer fiom want 
of oxygen, but in deep mines and on high rrowtatns men anc 
animals l.ve in a state of bealth, and tne quick-bieathing bua 
has a sufficient amount of oxygen for :ts maivellous expenditure 
of eneigy, because the amount of oxygen in the blood ıs inde- 
pendent of the factor which exercises an immediate influence on 
the gas contents of the fluid—namely, the paitial presse 
Kempneg has also proved that so soon as the amount of ox ygen 
in the respnatory an sinks only a few pei cent below the 
normal, the consumption of oxygen by the tissues and the forma- 
tion of carbonic acid also fall in consequence of the processes of 
oxidation in the body becoming less active 

Itisa remaikable fact that, in ceitain circumstances, tissues + 
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and even organs may continue their functions with httle or no 
oxygen Thus, as quoted, Max Marckwald, in Ris work on the 
“ Innervation of Respnation in the Rabbit” (translated by 
T A Haig, with introductron by Di McKendnck , Blackie 
and Son, 1883) ‘‘ Kioneche: and MacGune found that the 
heart of the fieg pulsates just as powerfully with blood deprived 
of its gases as with that containing oxygen, while the blood of 
asphyxia, o1 blood containing 1educed hemoglobin, soon stops 
its action ” 

Fuithe:, Kionecker has found that dogs bear the substitution 
of two-thuds to even three-fouths of then blood by 06 pei 
cent solution of common salt, and Von Ott withdrew 14/15 
of the blood of a dog, and 1eplaced the same with serum fiom 
the horse, fiee from coipuscles For the fist day or two after 
the tiansfusion the dog had only 1/55 part of the normal 
rumbe1 of 1ed blood corpuscles, so that it had only 1/55 part 
of its normal amount of oxygen But this dog showed no 
symptoms except weakness and somnolency, nor did it suffer 
from austiess of bieathing, a remaihable fact when we consider 
that the blood of an asphyxiated dog still contains 3 pei cent of 
oxygen, and that ıt may show gieat distiess of bieathing when 
there is still one-sixth part of the normal amount of oxygen in 
its blood 

The conditioas regulating the exchange of carbon c acid are 
quite aifferent We have seen that the @arbonic acid 1s almost 
exclusively contained ın the blood plasma, the smaller pait being 
simply absoibec, and thegreate: part chemically bound, a portion 
existing in a fa rly fim combination with a sodic carbonate of 
the plasma, anc another porion in a loose, eastly decomposable 
conbination wi h the acid sodium carbonate, and a thud portion 
with the sodium phosphate Carbonic acid 1» contamed in air 
only in traces, and its tension in the air 19 almost nothing The 
air contained ın the lungs 1s not wholly expelled by each respira- 
tion, but a part of the au of expiration, rich in carbonic acid, 
always remains .nthelung Itis evident, then, that by the miaing 
of the air of inspnation with the an in the alveoli, the latte: will 
become richer ın o,ygen anc poorer incabonic acid The air 
in the alveoli, howevei, will always contain more carbonic acid 
than atmospheric an Pfluger and Wolffbeig have found the 
amount of carbonic acid in alveolai air to be about 3 5 volumes 
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per cent , therefore its tension will be ° ix 790 = 27 mm of 


mercury The -ension of the cubon.c acid in the blood of the 
righ ventricle (which may ve taken as representing venous 
pulmonary blood) amounts, according to Stiassbuig, to 5 4 per 
cent = 41 mm of mercury, and 1s 14 mm higher than that in 
the alveoli Carbonic acid will, therefore, pass by diffusion 
from the blood into the alveolai an until the tension of the 
carbonic acid has become the same in the blood and in alveola: 
ar Before the state of equilibrium is reached, expnation begins 
and removes a part of the air out of the alveoli, so that the 
tension of the carbonic acid again becomes less than that in the 
blood Dunng the evpnation and the following pause, the 
elimination of carbonic acid continues ‘This physical arrange- 
ment has the advantage for diffusion, that by e,pnation the whole 
an 1s not duven out of the lungs, foi, 1f expnation had emptied 
the lungs of air, the diffusion would have ceased altogether 
duung expnation and the following pause, and diffusion have 
been possible on y during inspiration There would thus have 
been an incomplete separation of the carbonic acid fiom the 
pulmonary blood But as an remains in the lungs, the stream 
of diffusion between pulmonary blood and pulmonary an goes on 
steadily, and fluctuations occur only in 1egaid to its velocity 
(Munk) 

Any account o” the gaseous constituents of the blood would be 
incomplete without a 1eference to the ingenious theory 1ecently 
advanced by Prof Einst F.eischl von Maixow, of Vienna, 
and exp‘ained and illustrated in his work ‘* Die Bedeutung des 
Herzschlages fur die Athmung, Eine Neue Theoute des Respira- 
tion,’ a work dis-inguished 1 ike by the power of applying a pio- 
found knowledge of physics to physiological problems, and by a 
heen and subtle d alectic The author staits with the antagonistic 
sta‘ements that af all animal substances, haemoglobin ıs the one 
which possesses the greatest affinity foi oxygen, o that sub- 
stances exist in tre animal body which, at least occasionally, have 
a greater chemical affinity fo. oaygen than hæmoglobin possesses 
If the tissues have a greater afinity for oxygen than haemoglobin 
has, how ıs it that in the blood of animals that have died of 
asphyxia thee 1s still a considerable quantity, in some cases as 
much as 5 volumes per 100 volumes, of oxygen? It1s well known 
that the blood of such animals invariably shows the spectrum of 
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oayhemoglobin The tissues, then, do not use up all the oxygen 
of the o.yhembglobin, and they cannot, therefore, have a suonger 
affinity for the oxygen than hemoglobin has On the other hand, ~ 
as the tissues undoubtedly seize hold of the oaygen, and 10b the 
hæmoglobin of it, ıt would appear as if they 1eally had a stionger 
affimty for the oxygen ‘There 1s thus a contradiction according 
to Fleisch] von Maixow, and ıt shows that ow theories as to the 
ultimate chemical changes of 1espnation ae not valid | 

It might be objected at this point that the death of an anımal 
fiom asphyxia, while oxygen still 1emains ın its blood, 1s no proof | 
that the tissues have lost then power of removing oxygen fiom 
oxyhemoglobin It only indicates that certain tissues, probably 
those of the neous centies, 1equne mote oaygen than is supplied 
to them , and, theiefoie, this part of the bodily mechanism 1s 
aniested, with the result of somatic death Other tissues still live, 
and use up oxygen so long as then vitality lasts At the same 
time, I am willing to admit that it 1s a stitking cicumstance that 
the nervous tissues stop woiking before they have exhausted every 
atom of oaygen ın the blood 

But 1f tissues have, as all admit, aa affinity for oxygen, and if, 
at the same time we giant, fo. the sake of argument, that this 
affimty 1s not strong enough to dissociate the oxygen fiom the 
oxyhzemoglobin, can we perceive any physical action which 
would, in the fitst place, perform the woik of dissociation, and 
then present the oxygen to the tissues ın a form in which they 
would readily take 1t up? Einst Fleischl von Marxow holds that 
he has discovered such an action o1 agency ın the stioke of the 
heait He founds his theory on some 1emathable experiments, 
which may be 1eadily 1epeated with an ordinary tight-fitting 
hypodermic synge (1) Immerse the synge wholly in water, 
so as to exclude an Place one finge: over the nozzle, diaw up 
the piston for about half the length of the sy1inge, and then 
suddenly 1emove the finge1 fiom the nozzle The wate: williush 
in, and gas will be given off in considerable amount, the 
wate: being quite fiothy for a short ume This 1s what one 
would expect (2) Then carefully empty the syringe of an and 
gently draw it half full of water, then place the fingei on the 
nozzle and diaw the piston up a little, so as to leave a vacuum 
above the wate: In these cucumstances a few laige bubbles of 
gas will come off, but the wate: will not fioth (3) Empty the 
syringe thoroughly, fill ıt half full of water, raise ıt obliquely so 
that the hnob at the end of the handle of the piston 1s above the 
water, stike the knob sharply with a piece of wood, using the 
latte. as a mallet, then diaw the piston up a little, sq as to 
leave a vacuum above the fluid You will now observe that so 
laige an amount of gas 1s given off as to cause the fluid to froth 
In this experiment, the percussion stioke has evidently altered 
the mode in which the gas escapes when a vacuum has Leen 
formed above it These experiments may also be done by using 
along barometer tube, with a stop-cock at one end, anc an 
india 1ubbe: tube communicating with a movable mercury 
cistein (a bulb) at the othe: By loweing and depiessing the 
bulb, a Toiticellian vacuum may be formed, and wate: may be 
admitted, as with the syiinge Of the effects of peicussion, in 
these cncumscances, there can be no doubt, and the experiments 
aie extiemely interesting from the physical point of view 
Fleischl von Maisow holds that when gases are dissolved in fluids 
the condiuon 1s analogous to the solution of ciystalloids If a 
fluid containing gas 1s shaken, more especially by a sudden sharp 
stroke, the close connection between the molecules of the fluid 
and of the gas is 1ent asundei, and the gas molecules lie outside 
and between the molecules of fwd A shock, therefore, con- 
verts a real solution into a solution in which the fluid and | 
gaseous molecules we in juxtaposition, and, if a vacuum 1s 
formed soon after the stroke, small bubbles of gas make then 
appearance moie readily than if a stroke had not been given 

He then apples this theory to the phenomena of the cr culation 
and of 1espuation Stating with the query why the stioke of 
the heait should be so sudden and violent, when a much slower 
and moire piolonged ihythmic movement would have been 
sufficrent to heep up the tension in the arterial system on which 
the movement of the fluid depends, he boldly advances the 
opinion that it serves for the separation of the gases The blood 
1 hept in motion by a series of quick, sudden strokes, because, 
for the taking up of the oxygen by the tissues, and the elimination 
of carbonic acid by the lungs, it ıs not sufficient that the blood 
1uns steaaily through the systemic and pulmonary circulations , 
and, therefore, a shot, hard stroke 1s given to ıt immediately 
Lefoie ıt enters the lungs and immediately after it has left the 
lungs These stiohes liberate the gases fiom a state of solution, 
and they become mixed with the fluid ina state of fine d'spersion 
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This condition of fne dispersion 1s favoutable for the elimination 
of the caibonic acid by the lungs, and foi the using up of oxygen 
by the tissues ' 

Fleischl von Marxow then pioceeds to state that loose chemical 
combinations may also be dissolved by shocks, the gas passing 
into a condition o^ fine molecular dispeision, and that a queh 
repetition of the socks prevents a 1ecombination As examples 
of such loose combinations, he cites oxyhzemoglobin and the 
con:pounds of carbonic acid with the salts of the plasma It 1s 
here, m my opimon, that the theory fails, fiom want of expeti- 
mental evidence There ıs no proof that shocks, such as those 
of the contraction of the ught and left ventiicles, can liberate 
gases fiom loose chemical combinations such as those with which 
we have to deal, and .t ıs somewhat stiaimed to point to the 
explosion of ceitaim compounds excited by strong mechanical 
shocks o1 by vibictory impulses 

Some of the applications of the theory aie velystuking For 
example, Fleisch’ von Maixow suggests that asphywia occurs 
before, the oxygen has disappeaied from the blood, because ıt 1s 
held by the hæmoglobin so fımly that the tissues cannot obtain 
ıt Thus suppose no oaygen 1s admitted by 1espnation It 1s 
well known that all the blood in the body passes thiough the 
heait and lungs in the time of one complete cuculation—that 1s, 
in about twenty seconds , and we have it on the authouty of 
Pfluge: that in this tıme one third of the oxygen ıs used up by the 
tissues According to the percussion theory, the stroke of the 
left ventricle aite1ializes the blood—thrt 1s, liberates the oxygen 
fiom the hamoglobin—and this aiteralized blood 1s carued to the 
tissues The hemoglobin does not get sufficient time to 1ecom- 
bine with the oxygen because of the successive stiokes of the 
heat and the vibrating thrill kept up in the arteital 1amıfications 
The fice oxygen *s used up by the tissues in the capillary cucula- 
tion, to the exten. of one-thud After leaving the capillanres, the 
two-thnds of oxygen again recombine with the hemoglobin, and 
im this condition retuin to the heart, along with one-thnd of 
hzemoglobin that has lost its oxygen In ordinary circumstances 
this one third would again obtain oxygen fiom the alveol of the 
lungs , but if all the oxygen theie has been used up, of cowse it 
cannot obtain anv oxygen The blood lows fiom the lungs to 
the left ventricle, when it ıs again aiteitalized, and again sent out 
thiough the arteries , but as there 1s now a laige amount of fiee 
heemoglobin present in the capillary circulation, it will seize hold 
of a pait of the oxygen, and the tissues will obtain less than the 
usual supply Waith each successive circulation, the amount of 
oxygen available for the tissues will become less and less, until 
the tussues 1eceive none, because all the oaygen set fiee by each 
beat of the left ventricle 1s seizea hold of ın the capillary cucula- 
tion by theieduced hemoglobin The tissues die from want of 
oaygen, because there 1s too much 1educed hæmoglobin present, 
a substance having a greate: affinity for oxygen than the tissues 
possess, a 1esult that would probably occu, as in drowning, in 
the time of si, o~ eight complete circulations—that 1s, ın three or 
four minutes 

Time will not allow me to 1efer further to this mgenious 
theory, which sull 1eqmres the proof that such shocks as those 
of the heait can liberate gases from the compounds that exist in 
the blood In my opinion, Fleischel von Marxow exaggerates 
the importance of the shock, while he under-estimates the 
evidence of the spectroscope, which always shows the spectrum 
of o\vhemoglobin even in atteiial blood drawn from the neigh- 
bourhood of the heart, and hept from contact with the ar Nor 
can I accept his statement that the foice of the stioke of the 
heart ıs practically the same in all classes of warm-blooded 
animals, and one can hardly imagine the feeble stroke of the 
left ventiicle of a mouse would be sufficient to liberate the 
oxygen fiom the oayhzemoglobin of its blood = Further, ıt may 
be uiged that the conditions of the experiments with the syunge 
aie very unlike those of the cnculation, more especially in the 
fact that the walls of the syiinge are rigid, while those of the 
heait and vessels aie yielding and elastic Agam, when an 
ogan 1s supplied with a solution of oayheemoglobin from a 
piessme bottle, by a process of transfusion, the tissues will 
reduce the oxyhzemoglobin, and take up the oxygen without any 
kind of percussion action being brought into play 

Physiologists, howevei, cannot but tieat with the gieatest 
respect the expetiments and reasoning of a physicist so able as 
Fleischel von Ma:xow 1s known to be, and the thedry will be 
thoroughly tested in every detail I may be allowed to contri- 
bute an expression of deep interest ın this brillant speculation, 
and to say that I enurely agree with its author ın accepting the 
suggestions of teleology in the investigations of such problems 
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While the rigid investigation of facts 1s no doubt one of the great 
methods of science, we must not forget that by asking questions as 
to the use on value of a particular physiological arrangement, we 
may obtain light as to the 10ad along which imvest:gations are 
tobe pmsued This is the guiding star of Fleischl von Maixow’s 
speculation, and it has led him and other physiologists to 
sciutinize anew the theories of respiration now in vogue 
In this address we have had abundant evidence of the fact that 
physiology, in the solution of some of ner problems, depends en- 
tirely upon the methods of chemistry and physics The air-pump, 
the special advantages of the mercurial air-pump, the methods 
devised fo. collecting and analyzing the gases of the blood the 
spectroscope, have all contributed rmportant facts to om know- 
ledge of respiration The narrative placed before you also 1llus- 
trates in a striking manner the relation of modein physiology to 
the physiology of our forefathers The latter were engaged m 
, observing and explaming the more obvious phenomena, whilst 
the modern physiologists are pushing their researches further, and 
are endeavouring to study the hidden phenomena, which, like a 
second order, lie behind these I need scarcely add that even the 
results of modern research are not to be regarded as final 
Although we see a little further and more clearly than those who 
went before, there 1s still uncertamty as to fact and obscuity as 
to explanation in most departments of physiological science, ard 
not least as regards the function of respiration Enough has 
been said to show that in the study of respiratory mechanisms we 
meet with numerous examples of the same wonderful adaptation 
of organic structure to physical conditions as may be traced .n 
the mechanism of the eye and of the ear The structure of a 
lung or of a gill 1s just as much adapted for the play of the 
- physical laws regulating gases as the retina is tuned to the 
vibrations of the ether, or as the organ of Coit: responds 
sympathetically to the waves of musical tone 


Lust of Experiments on illustration of the Lecture 

1 Appearance of blood afte: having been shaken with carbomc 
acid 

2 Appearance of blood after having been shaken with 
hydiogen 

3 Appearance of 
nitiogen 

4 Appearance of blood after having been shahen with oxygen 

5 az-sumile model of Leeuwenhoeh’s syringe, by which gases 
were first demonstrated in the blood 

6 Absorption of ammonia by water 

7 Gases escaping from water in Torricellan vacuum 

8 Gases escaping from blood ın Torricellian vacuum 

9 Spectrum of oxyhzemoglobin shown by electric hgh" 

10 Spectium of 1educed hæmoglobin , the reduction effected 
by ammonium sulphide 

Ir Spectium of oxy hzemoglobin changing into that of 1educed 
hæmoglobin by heating blood z7 vacuo 

12 Demonstration of a new gas-pump for the physiological 
lecture table (Figs 1, 2, and 3) 

13 Demonstration of the use of Pfluger’s gas-pump 

14 Collection of blood-gases and demonstiation of the 
existence of carbonic acid and of oxygen 

15 Carbonic acid collected fiom a solution of carbonate cf 
soda 27 zacuo 

16 Method, by use of thermo-electnc piles with galano- 
meter, of observing theimal changes attending formation of 
oxyhzemoglobin 

17 Demonstration of Fleischl son Marxow’s experiments, not 
with a syringe, but with the flud in a Torucelhan vacavm so 
arranged as to receive a shoch 

Dr McKendnick asks us to direct the attention of our 1eadeis 
to a statement in his address which he wishes to correct He 
stated ‘‘If the union of oxygen with the colouring matter 1s an 
example of oxidation, it must be attended with the evolution of 
heat, but, so far as I know, this has not been measured ” He 
then refered to a method by which Mr J T Bottomley and he 
had been able to observe the heat produced Dr McKenduck 
was not then aware of an important research on this subject 
conducted in 1871 by his friend Dr Arthur Gamgee, and con- 
tamed in a Report to the British Association for the Advance- 
ment of@Science in 1871 Dr Gamgee, both by the use of 
thermometers ard by thermo-electric arrangements, demonstrate 
the important fact that an evolution of heat accompanies the 
union of oxygen with heemoglobin, and ın the Report referred to 
there is ample evidence that the research was conducted with 


blood after having been shaken with 
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great skill and with an appreciation of the difficulties to be 
surmounted He anved at the conclusion “ that the mean use 
of temperatme dwing the absorption of oxygen amounted to 
0° 0976 C Tne maximum heating found was o° Irr C, and 
the minimum 0° 083 C ” . 


MOLECULAR PHYSICS AN ATTEMPT AT A 
COMPREHENSIVE DYNAMICAL TREAT- 
MENT OF PHYSICAL AND CHEMICAL 
FORCES} e 

I 


HE author states that his attention was diawn to the 
subject in the first place by personal intercomse with 

Sir Wilham Thomson, and by nis opening address to the Mathe- 
matical and Pkvsical Section of the British Association at the 
Montreal meeting in 1884, followed by the study of the hitho- 
graphed 1epoit ot his lectures on ‘* Molecular Dynamics” at the 
Johns Hopkins University 

The opening paragraph of the paper contains a restatement of 
the portions of [homson’s theory applicable to the explanation 
of optical phencmena Thomson did not succeed in anıvıng at 
a satisfactory explanation of the fact tnat metallic 1eflection and 
double refracticn are accompanted by litle o1 no dispersion 
The author believes that he has overcome this difficulty by a 
more complete discussion of the fo.mule by expansion in series 
He then proceeds to apply the theory to the eaplanation of 
chemical phenomena on a purely dynamical basis, and arrives 
at a method of ‘letermining the spectrum of a compound from 
the spectra of its constituents 

The second portion of the paper ıs quite independent of the 
first, and also of Thomson’s theories, except that it gives a com- 
plete explanation of the manne in which the ether vibrations 
can be taken up by the molecules of a body 

The autho: endeavouis to explain electrical phenomena by 
transverse vibiations of the ether, which ue very small com- 
pared to the diameter of a molecule or of an atom, and one of 
the most 1emaikabie and interesting iesults of his investigation 
1s that the theo-y leads to Weber's law expressing the mutual 
action of two electric cuents, subject to a 1estiiction which 
excludes exactly those cases the consideration of which led 
Helmholtz to tne conclusion that the law was untenable A 
further confirmazion of the theory 1s given by its explanation of 
a nuifber of othe: phenomem, such as fluorescence, magnetism, 
and diamagnetism, and the electro-magnetic rotation of the 
plane o? polarization 





Part I —Livut, HEAT, AND CHEMICAL AFFINITY 
$ 1 —The Internal Sti ucture of Molecules * 


The ether ıs assumed to fill the whole of space, and to be 
everywhere of ecual elasticity anddensity It 1s fu ther assumed 
that, with 1espect to vibiations of periods comparable with those 
of hight-waves, the ether behaves hke a perfectly elastic solid , 
while with 1espect to slower vibrations, such as those due to the 
motion of gaseous molecules, ıt behaves like 1 perfect fluid, so 
that the molecules can tiaveise it freely 

A molecule is supposed, on Thomson’s? theory, to consist of 
a solid core inclcsed within a seues of spherical shells Between 
the core and the mneimost shell there ıs supposed to be an 
elastic action of a natvre which might be represented by a senes 
of symmetuically disposed elastic springs 

A similar elastic action 1s supposed to take place between 
every pair of adjacent shells, and also between the outermost 
shell and the external ether 

Let 7 be the numbei of shells ina molecule, and let their 
masses, beginning with the outermost one, be 

Mo M M, 

4? 4x qrt 
The centies of the core and shells may be supposed to lie ın a 
straight line ane to be capable of oscillations along this line 
The elastic foice between each pair of shells 1s assumed to be po- 
portional to the relative displacement of their centies , and that 
between the outermost shell and the external ether, proportional 


* A Paper read before the Phys co Economic Society of 
Prof F Lindemann on April 5, 1888 

2 The author generally uses the term molecule to denote either an atom 
or a molecule except when he is considering chemical compounds —G W T 

3 * Lec ures on Molecular Dynamics and the Wave Theory of Light,” by 
Si Willan Thomson (Baltimore, 1884 ) 


Kongsberg, by 
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to the displacement of the centre relatively to the external ether 
Let x, Xo ,, be the absolute displacement of the 7 shells, 
and é the displacement of the ether , and let c4, ¢», ĉn be 
the magnitudes of the elastic forces We then have the following 


equations — 
M, @x 
os Ft = al -= r) - ot — t), 
(1) 
My d'r, = e(t - t) ehta — x3) 
ae ae AF] 3 3h 
mE 
Let the point ¢ have a periodic motion given by 
2nt 
= acos T {2) 


Then this motion will gradually be communicated to the centres 
of he shelly in a manner which has been fully worked out by 
Thomson The value of T will vary, and after a certain 
interval a steady condition will be arrived at ın which all the 
points will have periodic motions, so that 


X, = a, COS = aie e. (3) 
where T is now aibitrery 
Writing a, = M/T? ~ ¢, —¢, 4-1, equations (1) give 
y cë = a = lor 
r a, Ù 
a gee 
e Ya 
PES AA 
C 
Bat `- l , 
% 
which may be written in the fo.m— 
T?f K?PR KR x,? 
- tees ty Rt @ 
aè m K-T K.-T? K? -T 


The constant R, represents the 1at10 of the eneigy of the 
shell wz, to the total energy of the system The quantity K, 1s 
determined by the condition that when T = K, the ethe: 
lemains at rest, 0 € = O, and ıt may be called a ciitical period 
of the molecule, which will accoidingly have 7 critical pemods 
and the molecule may undergo \1biations corresponding to any 
o1 all of them simultaneously without affecting the external 
ether 

Instead of this somewhat artificial stiucture, the molecule 
may be 1egaided as consisting of a sphere filled with continuous 
matte. of density varying with the 1adius, the density having 
different values fo. each of 7 assigned values of the radius, but 
though this would be a simpler physical 1epresentation, ıt woula 
lead to gieat difficulties in the mathematical treatment, though 
the results would necessarily be of a similar nature to those 
obtained for the discrete molecule, and it is therefore preferable 
to 1etain this representation 

To apply the theory to transparent media let M,/4a? represent 
the thickness instead of the mass of a shell, and let p/4m? and 
?/4m° be the density and elasticity respectively of the ether 

The vibrations of the ether will then be given by the 
equation dt ae 

P dt? dx? (5) 


And the vibrations of the outermost shell will, ın virtue of the 


assumptions which have been made, be connected with those of 
the neighbouring ether particle by an equation of the form 
at 6 
Pat" dx (6) 

in which ¢, only diffeis from its former value by an unimportant 
factor The aus of xis here supposed to be perpendicular to 
the line of centies, or diameter, of the molecule 

Suppose a light wave in a duction peipendiculai to this axis, 
and given by the equation 


g=asnar (=~) 
x oF 


to stuhe the molecule, then on the assumption that within a 
definite interval only one wave stuikes the molecule, or that the 
tlameter of the molecule 1s small ın companson with the wave- 


+ (ay — 4m? we 


(7) 





length, where u 1s the index of refraction of the medium, and 
v the velocity of the wave ın it, equation (6) gives the equation 


-. oF T? Fi 2 £) i) 
f= =i = - qT? (27-3)! 
v? PCE 4 PaA ( a) 
I š 1° KR 
SS - oT? Se ee 
Z pP~ 4 [ TA S K? = a 8) 


e\piessing the index of refraction as a function of the period of 
vibration of the1ay For waves of period equal to one of the 
cutıcal periods of the molecule, u becomes infinite, so that the 
medium ıs opaque for such waves, which are entirely absorbed 
In incieasing the energy of the internal vibiations of the mole- 
cules The critical periods of the molecule aie therefore the 
vibration-periods of the dark lines of its absorption spectrum 


§ 2—The Index of Refraction as a Function of the 
Wave-Length 


As a preliminary to the more general investigation, ıt will be 
advisable to trace the dependence of the index of refraction upon 
the period of vibration in the simple cases 7 = 1 and 7 = 2 


Forz = 1 the molecule will consist of a core and a single 
shell, and equation (8) will reduce to 
rae 47? aN KR 
ESTO TO m ens ye e O 
Writing 
PKR 5 
, =0> a= B, - VDT Sa w= y, 
1 
this may be written ın the form 
g(K? - x) = (a + Bx) (K? ~ x) tya? {10) 
the equatıon of a hyperbola havıng the asymptotes 
x= K’, y = (8 - yx +a- yK. (11) 


The forme: 1epıesents “he single critical period, and the latter 
piactically determines by its dnection whether the mdex of 
1efiaction increases or diminishes as T, the period of vibration, 
increases, and this the more exactly the more neaily the cuve 
coincides with its asymptotes—that 1s, the more nearly the value 
of its determimant, which 1educes to — yK2/4 approaches the 
value zero 

There will therefore be thiee cases to conside: — 

(a) B — y >o, u incieases as T increases 

(4) B -y O, papprommately constant 

(c) B — y < o, u diminishes as T increases 

There will be two expansions for uè ın powers of T, viz 
For T < K, 


2 2 
eo = 8x yy { * ae iq \ 
e a + 8x Ke I+ gett S) 
=P -aT - ea et eae D } í 
ae | ln, eee ye 
For T > K, 
2 4 
Moats fret + 84 bo} 
= Py a KIR Laf pE ase) T? 
Z im l My, 
a KR f I K & } 12 
im T j T? oy f (12a) 


The coefficient of T? must be very small ın order that the 
formulæ may be ın accordance wıth experımental results 

Both the equaticns (12) and (124) give, as a first approxi- 
mation to the relation between wave-length and period of 
vibiation in the medium considered— 


I 
lity (13) 
But A 1s approximately proportional to T, so that 


a Cat 
w= A+B + py 
Al — Ay 


whee Ags the wave-length corresponding to the period T = K 
This agrees with the 1esults of Helmholtz’s theory, and with 
experiment 1 

For values of T not in tife neighbourhood of K, the hyperbola 


1 Wullner’s * Experimental-Physik,” vol 1 p 161, fourth edition 
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may be replaced by its non-vertical asymptote, and then ıt follows 
from (11) that 
( I- ) T? 


the uight-hand eapression consisting of the first two terms of 


e2K?R 
my 


(134) 


(12a) When 7 = 2, oi the molecule consists of a core and two 
shells, equation (8) becomes 
pE eps e°T4 KYR. , KR ) ‘y 
ea T im, RO TIR i) 4 
or 
yoathe+ A 4 
KŻ- r KY -xr 


where x, y, a, B, y, have the same meanings as before, ard 
ò = ~ ¢?R,/lm, The curves therefore of tae third order with 
two veit:cal asymptotes, x = K,, and 1 = K, anda thnd given 
by the equation 


¢ yaa yKre - èK? + By - |r. (15) 
If the curve neaily coincides with its asymptotes, x? will be 


given approximately in terms of T? by (I5), except nea tre 
ciitical periods, and as before there will be tlree cases, viz — 


(a) B - y — ò > 0, pincieases as T increcses 
(2) 8B — y — 8 = 0, wapprosimaccly constant 
(e) B - y - 8 < o, u diminishes as T incieases 


Near the critical penods g? will always diminish as T 
inci eases 

When the condition (a) 1s fulfilled and the curve does not 
appioxmate:y coincide with its asympczotes, p may continue to 
decrease as T mcieases thioughout the whole bianch of the 
curve between the two vertical asymptotes, the curve 1unming 
from the upper left-hand to the lower right-hand side 

The eapansions in powers of T will ve different for the three 
bianches, viz — 

For T < K, 
BN + he 16) 
Ky ‘ 


2 of Y è Cc e Gane 
wi=a+ Bete (2: teg )+a es 
For T > K,, 


waa - 7K - 8K + (6-7 - ada - Z (yK,! - 8K,4) 


- 5 (YKE + Kft &e (16a) 
Fo K, < T< kK, 
? = a = yK? + (8 - y) x- ee + ae - m 
Oe IK 2 ge . (166) 


kK," 3 

The first terms of (164) are identical with the right-hand side 
of (15), and therefore if the curve nearly coincides with its 
asymptotes, 1t will closely approximate to the curve (14), excep: 
near the critical periods Ths explains why Cauchy’s expansion 
of pin descending powers of T, or of A, gives approximately 
correct results In this expansion the coefficient of T? vanishes 
if the asymptote ıs parallel to the axis of r, vz if 8 =y + 8, 
oaf 

m, = (KR, + KYR,) (17) 

If ò = 0 it 1educes to the preceding case, tae curve bieaking 
up into the asymptote x -- Ky’, andahypeioola Ify = oit 
bieaks up into the asymptote x = K,? and a hyperbola 

In general, with a gieate: number of critical periods, if the 
curve 1s of the order 7, 1t will have xz — 1 vert cal, and one other 
asymptote To the left of the first vertical asymptote and to the 
ught of the last there will be a hyperbolic branch, and between 
every two of them will be a branch of the cw ve proceeding fiom 
the upper left-hand to the lowe: nght-nand side, either falling 
continuously or reaching a minimum, then 11sıng to a maximum, 
and agair falling and approaching tne next asymptote There 
will be z distinct expansion» for p? in powers of TŻ, one for each 
branch of the curve In many cases the curve, except near the 
critical periods, will approx.mately comerde with .ts non-vertical 
asymptofe, and there will then be the three cases, (a), (A), (c), 
to consider, as in the previous examples 


§ 3 —Dispersion ang Reflection 
Itis well known that the spectium of hight of a given hind 
depends on the function of T? serving to exp~ess u? The 


dispersion in a refracting medi ım will be destgngted as normal 
when, except near the ciitical petiods, w? dimimishes without 
limit as T? increases, and anomalous when u? incieases without 
jimit, or passes through a series of maxima and minima In 
the first case the colour» of the spectrum will appear im then 
“ natural ” order, the smalle: values of T? conesponding to the 
blue, and the laige: values to the red end of the spectrum In 
the examples considered in § 2 the dispeision will accordingly 
be normal ın case (c), and aromalous incase (d), wh le 1m case 
(4) the spectium will be compressed into a line 

When the dispersion 1s anomaloys thoughoul, the colours 
will appear in the inverse of the natmal orde , but it will be 
otherwise when it 1s alternately normal and anomalous 

Corsider, fo. example, the non-vertical asymptote in case (6 
Then if there are only two cuitical periods there will be to the 
left of the asymptote + = Kj’, a hyperbolic bianch, along 
which ,? will deciease continuously, g.ving normal dispersion at 
the blue end of the spectium above the axis of « Below this 
av» gw? will be negative, and therefore u will be imaginaty, so 
that light of the conesponding penod will be entnely reflected 
by the medium From the point of intersection of the branch 
of the cuve with the axis of a to the point a = Ky- there will 
therefore bé a duk space o1 absorption band To the ight of 
this punt w? will again decrease fiom positive infinity to a 
minimum 

Suppose this to be at a position for which w = / above the 
axis of y, the curve will then 11se to a maximum, say for x = g 
For p < T? < q the light will taen be moire strongly 1efracted 
than for T? < A, and theievore the conesponding coloms will 
be displaced, and may overlap the coloms for which T? < pA 
There will therefore be a dais band at the put of the spectium 
which should ke occupied by them, but this 19 not now an 
absorption band, and may be made to disappear by fuither 
dispersion Fo- T? < g the dispeision will be normal up to 
the intersection of the bianch with the avis of r, fiom which a 
dak bind will extend to the point r = K», afte: which the 
dispersion will again become normal 

Phenomena cf this hind have been obseived by Kundt and 
others, and the fact that they follow from the formule was 
considered by Taomson to afford important confirmation of the 
theory In fact, taking T proportional to A, the preceding 
equations do not differ essentially from those obtained fiom 
quite different phenomena by Sellmayei, von Helmholtz, 
Lommel, and Kettele1, and which have been shown to be in 
complete accordance with experiment 2 

Sn Willam Thomson, in his Baltrmore lectwes, came to the 
conclus.on that according to his theory metallic 1eflection would 
necessarily cause dispeision This would be the case if there 
were only a single expansion for u°, but in the case of most of 
the me als there are so many lines, distributed over the whole 
spectium, that there 1s no 1eason for selectmg ary one in 
preference to the otheis The fact that all the colours me 
reflected to practically the same extent, which means that u? 
must be a negazive constant, may be completely explained by 
the assumptions that the coresponding curve of the wth order 
approximates very closely to its 7 asymptotes, and that the 
single non-vertical asymptote 1s very nearly parallel to the axis 
=o Theessential portion of the curve may then be replaced 
by its houizonta. asymptote, as ın the cases previously con- 
sidered, in which 8 — y and B ~ y — ò iespectively were 
assumed to be nearly zeo The non-existence of dispersion 
does not therefore afford an objection to the theory 

It 1s easy to see that by a suitable choice of the disposable 
constants, the curve may be made to practically comeide with 
its asymptotes, fur conside: the curve of the thud order given 
by (14) This may be written ın the fom 


(Ky? — 4) (Ky? ~ x) (y-a- Bx) = yK r-a) + be K-24), 
or 

(Ky? - +) (K2 - x) (y-a- Bx byK{24+8K24+- yr 482) 

=a Y kd- KrK) — x (yK èK’) 

AKEKE (KEHKA, 

and it 1» eviden: that when K,” and K,? are given, ‘he nght- 
hand membe: may be made to vanish by taking yand 8 small 
enough, and the required condition will then be fulfilled, since 


the left-hand membe: equated to zero 1epresents the three 
2s} mpto‘es 


* See Wuilner, “ Experimental Physth,” sol 1 pp 105 and 169, fourth 
editia1 An outline of the various theories of reflection and refraction 
will fornd in the Bettish Asso.iatio1 R_ports for 1825 and 1977 
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§ g — Sectia of Luminous Gases 


Tt was first shown by Kuchhoff that glowing gases emit hght 
of the same wave length, and therefore also of the same period, 
as that which they absorb 

In the modein theory of gases it 1s assumed that the molecules 
of a luminous gis move over a certain distance, the length of 
the ‘‘fiee path,” ın straight lines, until they collide with other 
molecules, or with the sides of the contaiming vessel, when they 
move off rectilineuly in another direction 

At every collision the molecule ıs subjected to an elastic 
unpulse m a duection paging though ity centre, causing 
internal elastic vibrations The periods of these vibiations 
could, on the analogy of a corresponding problem ın the theory 
of elasticity, be calculated from a transcendental equation, if the 
interior of the molecule were uniformly filled with matter, 
according to Thomsons theory of molecular structure they are 
determined a f72072, being the ciitical periods of the molecule 
In fact, during the collisions the external shells only aie in 
contact, but the surrounding ether i1emains unaffected, and 
therefore the external vibrations must be of such a natwe that 
&=0(§ 1), which ıs the condition detexmining the critical 
periods But according to § I these peiods determine the 
wave-length of the light absorbed Thus Kuchhoffs law is a 
consequence of the theary 

It has hitheito been assumed that the vibiations ina molecule, 
ausing from the collisions, take place along a fixed diameter, 
and therefore that the vibiations due to one encounter ate not 
disturbed by a later one in another duection If the tempera- 
ture or the density of the gas is so great that the encounters 
follow one another very rapidly, the investigation of § I ıs no 
longer applicable, and light-waves of othe: than the cuitical 
periods will be emitted If a second encounte1 takes place only 
afte: the vibration due to the first has nearly subsided, the 
penod of the emitted light will only differ shghtly fiom a cri‘ical 
period As the density and tempeiatme increase, the bight 
lines will therefore giadually inciease in width? Ifa molecule 
1ecelves impulses in different directions ın 1apıd succession, very 
few of the vibrations will have the ctitical periods, and therefore 
the daik spaces between the bright lines will ultimately dıs- 
appear, and the spectrum become continuous, as 1s well known 
to be expenmentally tive 


§ 5 —Applicateons to the Theory of Hat 


It will be of interest to see what explanation Thomson’s mble- 
cular hypothesis can give of the manne: ın which the velocity of 
gaseous molecules can be increased by the action of heat, as has 
been assumed in what precedes 

The energy due to the internal molecula: vibrations cannot 
possibly exceed a definite maximum value, fo. the amplitudes 
and therefore the velocities of the centies of the shells must have 
fixed upper limits, since the shells must 1emain one within the 
othe: This maximum may be attained either for vibrations of 
a single ciitical period, or of all the critical periods Suppose 
this maximum value to have been neaily 1eached, then any 
furthe: disturbance of the internal equilibiium, tending to 
increase the amplitude of motion of one of the centres beyond 
the maximum value possible while the centie of gravity remains 
fixed, will necessarily displace the cente of gravity, whether 
the disturbance be due to a wave of light oi to a mechanical 
impulse 

This leads to the general and fundamental proposition that 
<A molecule will beyın to move as soon as the energy of its 
internal vibrations has attained its maximum value, supposing 
the exteinal influences to which the attainment of the maumum 
1s due continue to act ? 

The internal equlibiium of a molecule may be disturbed 
either by light or heat, the distwbance ın the case of hght being 
due to its action on the critical peiods of the molecule A 
medium will therefore be heated when tiaveised by light-1ays, 
the 1ays of the ciitical periods set the molecular shells in vibia- 
tion, and when the internal energy has 1eached xs mammum 
value, the centies of giavity of the molecules will begin to move, 
and this motion will be perceived as heat 


1 This result may be expressed by say.ng that the charicteristic constant 
c, of the molecule is a function of the temperature It 1s preferible to regard 
the ideal specnum, whether due t> emission or absorption as something 
defintely fired external circumstances merely asosting or hindering its 
formation 

2 Sir W Thomson also points out (“ Lectures,” p 280) that a considerable 

ncrease ın the internal vibrations of a molecule must setıt ın motion, and 
there‘cre car se 2 produc ton of heat 
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‘The energy of internal motions therefore accounts for a portion 
of the internal wok of the mechanical theory of heat } 

The exteinal wok 1» effected by the motion of the centres of 
giavity of the atoms, and this takes place in different and known 
ways ın solid, liquid, and gaseous bodies Heat may act on a 
medium eithe1 by rad.vtion or conduction Radiant heat differs 
fiom light only ın its action on our senses, so that what has been 
said about light will apply also to 1adiant heat In the case of con- 
duction of heat the process ıs exactly the reverse The external 
work of the medium emitting the heat wil] be transmitted 
dnectly to the medium receiving 1t by contact—that 1s, by collisions 
of molecules ? 

The disturbance of the inte:nal equilibrium of the molecules 1s 
heie merely a secondary effect, but in this case also the inteinal 
energy will gradually increase to the maximum value 3 

The emission of light by a sufficiently heated solid is explained 
as 1n the case of gases, but the spectrum in the case of the solid 
ly continuous 

Just as the action of heat may produce such violent molecular 
motion as to cause the emission of all possible kinds of light, so 
the action of light may produce a molecular motion giving use 
to a special kind ot light This will only happen, however, 
when the molecule (owing to specially favourable values of the 
constants ¢, and #,) 1s specially susceptible to some among its 
citical periods In this way the phenomenon of fluorescence 
may be explained G W DE LUNZELMANN 


(Zo be continued ) 


SOCIETIES AND ACADEMIES. 
i LONDON 


Royal Society, June 21 —“' On the Determination of the 
Photometric Intensity of the Coronal Light duung the Solar 
Eclipse of August 28-29, 1886 Pielimimary Notice” By 
Captan W de W Abney, CB, RE, FRS, and T F. 
Thope, PhD,FRS 

Attempts to measure the biightness of the corona weie made 
by Pıcheung in 1870, and by Langley and Snnth, independently, 
in 1878, with the result of showing that the amount of emitted 
light as obseived at various eclipses, may vary within compara- 
tively wide limits These observations have been discussed by 
Harkness (‘ Washington Observations for 1876,” Appendis III ) 
and they are agam discussed in tre piesent paper Combining 
the observations, 1f appears that the total light of the corona in 
1878 was 0 072 of that of a stanJard candle at r foot distance, 
o1 3 8 times that of the full moon, or o 0000069 of that of the sun 
It futher appears fiom the photographs that the coronal light 
vared inveisely as the square of the distance from the sun’s limb 
Piobably the biightest part of tne corona was about 15 times 
biughte: than the sm face of the fill moon, o1 37,003 times fainter 
than the smface of the sun 

The instruments employed by the authors ın the measurement 
of the coronal light on the occasion of the sola eclipse of August 
28-29, 1886, weie tuee in number The first was constiucted 
to measure the com uative biigatress of the corona at different 
distances fiom the moon’s limb The second was designed to 
measue the total brightness of the corona, excluding as far as 
possible the shy eflect The third was intended to measure the 
biughtness of the shy in the duection of the eclipsed sun In 
all thiee methods the principle of the Bunsen photometiic method 
was adopted, and in each the comparison-light was a small glow- 





1 The discrepinc es occurring in the determination of the atomic weights 
of gases may therefore be explained by assuming that internal work 1s done 
by the motions of the atoms, instead of assuming, as would otherwise be 
necessary, that the internal work ıs only done by the motions of the 
molecules and a decrease in the attractive force between them For 
© motion of the atoms” we should have to substitute ‘‘motion of the inner 
spherical shells ” 

2 For the method of deduc ng the differential equatio: of heat conduction 
from these considerations, see F Neun ann, ‘‘ Vorlesungen uber die 1 heorte 
der Elasticıtat,” § 59 

3 Dulong’s law of atomic heat gives some information respecting the 
relative value of ths muimum Iħs law states that the quantity of 
internal work due to heatin,z is appt: \imately the same, at any rate when in 
the gaseous state, for e'ementary bod e» which are ordinarily solid o1 liquid, 
a given namber of atoms always req unng the same quantity of heat to 
produce a given use of temperature It follows, then, that for these 
elements the musimum 1iterna! energy 1s very nearly the same Carbon, 
silicon sulphur, and phosphorus behave exceptionally in this, 1s @ many 
other respects, and the law 1s n t generally true for the elements which are 
ordinar ly gaseous Since the ma\tmam value of the internal energy de- 
pends on the diameter of the molgule, as well as on the constants e, and 72,, 


it may perhaps be concluded that tne diameter of the molecules of these 
elements are approxrmately equal 
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lamp previously standardized by a metnod already described by 
one of the authors in conjunction with General Testing In the 
first two methods the photometei-screen was fixed, the mtensit) 
of the comparison-light being adjusted by one of Varley’s carbon 
resistances , in the thnd the glow-lamp was maintained at 2 con- 
stant brightness, the position of the screen being adjasted along 
a giaduated photometer bar, as in the ora'nary Bunsen method 
Full details of the constiuction of the several pieces of apparatus 
are given in the ouginal paper 

The obseivations during the eclipse were made t Hog Island, 
asmall islet at the south end of Grenada in lat 12°0 N and 
long 61° 43’ 45” W , with the assistance of Captun Aichei and 
Lieutenants Douglas and Baunsfather of H MS Fantôme 
The duration of totality at the place of observation was about « 
230 seconds, but measurements weie poss:vle only during 160 ' 
seconds, at the expiration of which time the corona was clouded ' 
over A careful discussion of the three set» of meisurements 
renders ıt almost certan that the corona was paitially obscured 
by haze during the last 100 seconds that it was actually visible 
Selecting tne observations made dung the first mmute, which 
are perfectly concordant, the authors obtain six measurements of 
the photometric intensity of the coronal light at varying distances | 
from the sun’s limb, fiom which they are able to deduce a first | 
approximation to the law which connects the intensity of the | 
light with the distance from the limb 

The observations with the integrating apparatis made nde 
pendently by Lieutenants Douglas and Bannsfathe:, agree very 
closely It appears from their measurements that the total light 
of the corona in the 1886 eclipse was— 





Douglas . o 0123 standard candle 
Bairnsfather o 0125 R 
Mean . O 0124 5 


at a distance of 1 foot 

In compaming these observations with those made during the 
1878 eclipse, 1t must be remembered that the conditions of ob- 
seivation on the two occasions were widely different The | 
observations :n the West Indies were made az the sea’s level, in ! 
a perfectly humid atmosphere and with the sun at no gieater 
altitude than 19° Prof Langley, in 1878, observed from the 
summit of Pike’s Peak in the Rocky Mountains at an altitude 
of 14,000 feet, ın a relatively dry atmosphere and with the sun 
at an altitude of 39° 

Fiom observations on the transmission of sunlight through 
the earth’s atmosphere (Abney, Phil Trans, A, clxxvint (1887), 
251) one of the authors has developed the saw of the extinction 
of light, and, by applying the necessary factors, 1t 1s found that 
the intensity of the hight during the 1886 eclipse, as observed at 
Grenada, ıs almost exactly half of that cf which would ave 
been transmitted from a corona of the same intrinsic brightness 
when observed at Pike’s Peak Hence tomake the observations 
of Prof Langley comparable with those of the authors, the 
numbers denoting the photometric intensity of the corona in 2878 , 
must pe halved The result appears, therefore, that whereas in ' 
1878 the brightness of the corona was o 0305 of a standard | 
candle at a distance of I foot, in 1886 ıt was only 0 0124 of a 
candle at the same distance Several of the observers of the 
West Indian eclipse (including one of the authors) weie also 
present at the eclipse of 1878, and they concur in the opinion 
that the darkness during the 1886 eclipse was very much greater 
than in that of 1878 The graduations on instruments, chrono- 
meter faces, &c , which were easily read in 1878, were barely 
visible ın 1886 In explanation of this difference in lummous 
intensity 1t must not be forgotten that the 1878 eclipse was net 


very far removed from a period of maximum disturbance, whereas 
in 1886 we were approaching a period of mmimum disturbance 


PARIS 


Academy of Sciences, August 6.—M Janssen, Presi- 
dent, ın the char —Fresh expermments on the fixatior of 
nitrogen by certain vegetable soils and plants, by M Berthelot. 
These researches, made with thee dinerent kinds of argıl- 
laceous soil and with plants of the legum.nous family, fully 
confign the results of previous studies The fundamental 
fact that both plants and soil absoro nitrogen under the 
most diverse conditions 1s now placed beyend all reasonable 
doubt So certain does the author consider this conclus.on, 
that he declines all further discussion on the subject of certam 
recent negative experiments carried out under defective coadi- 


tions —On a recent change ın the views of meteorologists regard- 
ing gyiatory movements, by M H kaye ‘The author claims 
that the new school of meteorologists, represented by Messrs 
Loomis, Meldrum, and Douglas Archibald (see NATURE, 
June 14, p 149), shows a tendency to accept his conclusions on 
certain poin:s at issue These authorities already admit that the 
cyclonic movements ouginate, not on the surface of the earth 
as had long been contended, but in the higher atmospheric 
regions, a position ineconcilable with then hypothesis of an 
ascending, but im full acconlance with M Faye’s view of a 
descending motion —Summary of, the solar observations made 
at the Royal Observatory of the Collegio Romano dwing the 
second quarter of 1888, by M P Tacchin1 These observations 
show an increase of the solar spots in May and June, and of the 
pro‘uberances ın April The general inference 1s that the rela- 
tion between these two orders of phenomena 1s less intimate 
than might be supposed from previous observatiors —On 1 new 
apparatus fcr studying the friction of fluids, by M M Couette. 
This method, «afiermg from those of Coulomb and Poneuille 
Iutherto employed, 15 based on the pumerple indicated by Dr 
Margules in 1881 (rena Berient., 2nd senes, vol xxxn p 
588) It hes the edvantege of contiolling Navier’s theory for 
yery thin tut es and slow discharge, and of operating on guses at 
constant pressure —On levulose, by MM E Jungfleisch and 
L Gnmbert —On the malonates of p8tassa and soda, by M 
G Massol —On the hydirtes of methane and ethylene, by M 
Villaid —On experimental tetanus, by M Ruetsch —M A de 
Schulten descitbes a process by which he has succeeded ın pro- 
ducing the crystallized anhydrous sulphates of cadmium and zinc 
(artificial zincosite), and M A Poincare shows how are pro- 
duced the berometiic movements correspoading to the displace- 
ment of the moon ın declination —Ihe piesent number contains 
the ‘ext of the address delivered by the President, M Janssen, at 
the inveiling of the monument raised by the city of Tours to 
the memory of General Meusnier on July 29, 1888 





BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Nature and tae Bible J Davs, 2nd edition (Houlston) —Earth Know- 
ledge, Part2 W J Harrson and H R Wakefield (Blackie) —The Ele- 
mentary Geometry of Conic) C_ Taylor, 5th edition (Bell) —The Bacon- 
Shakspcre Question C Stopes (Johnson) —Curve Pictures of London A 
B MacDowall Low) —Great Circle Sailing R A Proctor (I ongmans) — 
Fifty Years of Economic Botany W Ells —Journal of the Royal 
Meroscopical Society, August (Williams and Norgate) —Preceedings of the 
Liverpool Geological Society vol v Part 4 (Liverpool) —Brain, Part 42 
(Macmillan) —Bulletin de 1 Academie Royale des Sciences de Belgique, 
1888, No 7 (russel) —Quarterly Journal of the Geological Society, 
August (Longmans) — Meteorologische Beobachtungen in Deutschland, 1886 
(Hamburg) 





CONTENTS. PAGE 
British Petrography By Prof John W Judd, 
FRS z 385 
Sılkworms, By W F Kirby . . 386 
Our Book Shelf — 
Von Fritsch ‘‘ Allgemeine Geologie ” è 387 
Letters to tne Editor — 
Functiorless Organs —Prof J Burdon-Sanderson, 
FRS , Samuel F Wilson 387 
Lamarckism zess Darwinism —Edward B Poul- 
ton, Prof R. Meldola, F R S . 388 
Modern Views of Electricity IX By Prof Oliver J 
Lodge, F.R S 389 
A History of the August Meteors By W F 
Denning 393 
Notes . io w 395 
Our Astronomical Column — 
Comet 1388 ¢ (Brooks) P i 397 
Yale College Observatory 397 
Gravitation m the Stellar Systems 398 
Astronomical Phenomena for the Week 1888 
August 26—September 1 A i 398 
Geographıcal Notes 398 
The Gases of the Blood. II By Prof John Gray 
McKendrick, F R S e: + 399 
Molecular Physics an Attempt at a Comprehensive 
Dynamical Treatment of Physical and Chemical 
Forces I By Prof F Lindemann .... . 404 
Societies and Academies ......2. 2 ee 407 
Books, Pamphlets, and Serials Received .... * 408 


NATURE 


409 





THURSDAY, AUGUST 30, 1888 





THEORETICAL GEOLOGY 


Theoretische Geologie Von Dr E Reyer, A O Prof 
der Geologie an der Universitat Wien (Stuttgart, 
E Schweitzerbart’sche Yerlagshandlung, 1888 ) 

P would be most unfair to compare the work before us 

with any of the numerous treatises on geological 
science which have dung recent years made their 
appearance in England, Geimany, and France The 
author’s aim, as defined ın his preface, has been not so 
much to give a well-propoitioned summary of the ascer- 
tained facts of the science, as to prepare an historical and 
critical review of the ideas that have been put forward 
concerning the fundamental principles of geology To 
find a parallel to the present essay, indeed, we should 
have to go back to the “Philosophie der Geologie” 
of Vogelsang, or even to the works of Lyell and Von 

Hoff 
Those who are familiar with Dr Reyers earlier works 

—“ Die Euganeen Bau und Geschichte eines Vulcanes, ’ 

and “ Beitrag zur Fysik der Eruptionen und der Eruptiv- 

Gesteine ”—will be prepared to find the problems of 

geology treated by the authoi, not only with great fullness 

of knowledge but with a remarkable freedom from the 
influence of traditional modes of thought , and they will 
not be disappointed by the perusal of the present volume 

Since the period when his earlie: works appeared, Dr 

Reyer has travelled very extensively, and has had the 

fortunate oppoitunity of studying those splendid manı- 

festations of terestrial forces which are found in the 

Western Territories of the United States Everywhere 

the reader of this volume ıs enabled to profit by these 

widened experiences of its author 

In his preface, Dı Reyer expresses a regret that there 
does not exist in Germany the same class of pavate 
students of science as 1s found in this country , for to the 
labours of men who have been alike free from the con- 
seivative pedantry of the professor and fiom the shallow 

pretensions of the mere d/etfante, he justly ascribes a 

very great pait of the credit of advancing geological 

science in England The author instances the names of 

Hopkins and Herschel, but no one acquainted with the 

history of geology will fail to add those of Hutton, Sir 

James Hall, Wilham Smith, Sciope, De la Beche, 

Conybeare, Lyell, Darwin, Godwin-Austen, Sorby, and a 

host of others Regret has sometimes, and not un- 

justifiably, been expressed that the moulding of geological 
thought has, during recent years, fallen more completely 
into the hands of those who may be called professional 
geologists—a result which 1s perhaps a necessary con- 
sequence of the more specialized nature of the study at 
the present day , but we trust that the day ‘is very far 
distant when the advance of geological knowledge in 

England will be wholly, or indeed mainly, dependent 

on the labours of those engaged ın teaching or in making 

geological maps 
Dr Reyer seems to hold that it is almost impossible 
that physical geology and palzontology should be cul- 


advocates the practical divorce of these two branches 
of science It would not be difficult to point out objec- 
tions to this course and setlous difficulties in the way 
of its adoption , such difficulties must aise ın the case 
of rocks which are wholly or ın part made up of the 
remains of oigenisms, and in connection with questions 
conceining the physical conditions under which certain 
rock-masses have been accumulated, when these can only 
be adequately discussed afte: the nature of the organic 
remains inclosed in them has been taken into account, 
Nevertheless, no one will contest the author’s right to 
limit the scope of lus own discussions to purely phy sical 
problems, and, indeed, Dr Reyer has found himself 
compelled to confine the present volume to the questions 
more or less duectly connected with igneous activity 
upon the globe, leaving the problems more especially 
connected with the waters of the globe and those of 
cosmical geology for future sections of the work 

Commencing with an account of the explosive action of 
volcanoes and of the circumstances connected with the 
outflow of lava fiom them, the author, enlarging the scope 
of the inquiry pursued ın his forme: works, proceeds to 
discuss the physical problems ınv olv ed ın these 1emarkable 
phenomena Obseivations made in recent years upon the 
absorption of gases by molten metals and othe: sub- 
stances, and the phenomena attending the escape of the 
gases from such magmas, aie fully described , and the 
bearing of these facts upon the problems of yulcanology 
are clearly pointed out English readers will be pleased 
to find a German tieatise in which “levation-craters” 
have finally disappeaied, and scarcely less gratified to 
1ead our authoi’s conviction, very clearly expressed, that 
the modified chatacters of the olde1 lavas, as well as the 
apparent deficiency of volcanic pioducts among the older 
geological formations, are due to secondary changes, and 
that there ıs no 1e21 ground for the supposed absence of 
granitic rocks among the igneous products of the )ounge1 
geological periods We are glad, too, to notice that Dr 
Reyer recognizes the value and importance of the obser- 
vations of Scope and Darwin upon the banded structure 
produced in viscid lavas, though we think he fails to 
appreciate the full bearing of these facts when he after- 
wards proceeds to discuss the important question of the 
origin of foliation 

In the discussion of the problems connected with the 
folding and faulting of 10ck-masses, during mountain- 
making, Dr Reyer eshibits the fullest knowledge and 
impartiality To the labours of Henry Rogers and other 
American geologists, who neatly fifty years ago worked 
out the structure of the Appalachians with such 1emark- 
cble skill and geological insight, he renders full justice, 
and not less to the observations of their able successors 
who have in recen: years shown what singular variitions 
from the normal structuie of mountain masses exist in 
the Western Territories of their country It ıs a fortunate 
circumstance that the eastern and western portions of the 
United States should present such perfect examples of 
the diverse stiuctures found in mountain ranges, and that 
the geologists of that country have proved themselyes so 
capable of dealing with the grand but difficult problems 
presented for ther study But at the same time our 
author has fully set foith the value of the researches of 


tivated and taught by the same individual, and he | Lory, Baltzer, Heim, and others, who have shown that 
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the structures found ın the Appalachians are equally 
characteristic of the Alps, and the more denuded 
mountain chains of Central and Northern Europe In 
explainmg the causes of regional or mechan‘cal meta- 
morphism, Dr Reyer fully appreciates the importance of 
the experimental researches of Tresca, Daubiée, and 
Spring, while he fails not to pomt out the important 
additions and confirmation of the theory of “mechanical 
metamorphism,” which are furnished by the microscopical 
investigations of Lossen, Lehmann, and other 1ecent 
authors on the subject 

Seismology, the study of earthquake phenomena, 1s 
usually treated by the writers of text-books as a branch of 
vulcanological science , but we agree w.th the author in 
regaiding it rather as connected wth the great move- 
ments of earth-masses_ It finds an appropriate place in 
this work between the chapters dealing with dislocations 
of the earth’s crust, and those devoted to the great secular 
movements of the earth’s surface 

In a work like the present, devotec to a ‘discussion of 
pioblems of the greatest difficulty, many of which are fa 
from ripe for solution, some of the views of the author 
will be sure to challenge criticism anc others to provoke 
dissent Every unpreyudiced 1eader will admit, however, 
that Dr Reyer’s presentation of his views upon these 
problems 1s characterized not only by much originality of 
thought, but by a studious fanness of manne: The 
citation of original authorities 1n every case ıs a most 
praiseworthy feature of the work, and those writers from 
whom the author differs have no cause to complain, as 1s 
too often the case, that he has not ever: tried to undeistand 
their arguments Nowhere does there exist such a 11ch 
storehouse of facts and observations bearing upon the great 
questions of geology as in the volume before us, and we 
cannot doubt that the completion of Dr Reyer’s 1mpoitant 
work will mark an epoch in the historv of the science, and 
at the same time constitute an important starting-point 
fo. further advances JWJ 





A GUIDE TO THE LICK OBSERVATORY 
Hand-book of the Lick Observatory Gf the University af 
California By Edward S Holten, LLD (San 

Francisco The Bancroft Company 1888 ) 

HERE are two classes of readers to whom this | ttle 
book ought to be especially welcome—-namely, 
those who propose to visit Califormia, and those who do 
not so propose Travellers will miss from it no useful 
item of information They are told where to lodge, 
what to wear, how to get themselves conveyed to 
their destination, what to look at and admire They 
are put, moreover, in the proper frame of mind for 
approaching an astronomical sanctuary The coldest 
and dullest can haidly under such guidance remain 
utterly apathetic and unintelligent The general in- 
terest of the work, on the other hand, is sufficiently 
attested by a glance at the table of contents It 
includes a “Sketch of the Life of James Lick,” the 
founder of the Observatory, a history of the institut.on, 
descriptions of the buildings and instruments, with sec- 
tions on “ The Work of an Ofservatory,” “Telescopes,” 
“ Astronomical Photography,” “Clocks and Time-keep- 
ing,’ and “The Principal Observatones of the Wold” 
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On none of these subjects are there many, on some there 
1s no one entitled to speak with greater authority than 
Prof Holden Nor is there a second astronomer in the 
world whose utterances—so far as they are an index to 
his intentions—are at present of higher moment to 
science ‘The future course of observation laigely de- 
pends upor his use of the vast opportunities placed in his 
hands A colossal experiment,is being tried at Mount 
Hamilton , 1ts upshot will lay down the lines of astro- 
nomical effort for many a decade to come For results 
govern the star-gazing, no less than every other section 
of mankind 

Prof Holden vainly, we fear, seeks to disabuse the 
public of its fixed idea that “an astronomei’s business 15 
to watch the heavens go by and to ‘make discoveries’ 
Exactly what these discoveries are,” he goes on to say, 
“1s usually not stated, but unless a sufficient number are 
forthcoming the astronomer 1s held to be blameworthy ” 
The Lick Observers, however, pos8ess a unique advan- 
tage in the value of their negative results “What we 
cannot see with our telescope, the most powerful of all, 
in our elevated situation, the best in the world, need not 
be looked Zor with inferior telescopes in less favoured 
situations ” 

Celestial photography ıs evidently designed to” be 
vigorously prosecuted on Mount Hamilton, ‘ One of the 
principal objects of the Observatory,” we are told, “ will 
be to make a photographic map of the heavens, by means 
of the laige telescope and its photogiaphic objective” If 
carried out on the scale which appears to be indicated, 
this will indeed be a gigantic undertaking Its plan is 
doubtless not yet definitely laid down, but exposures of 
three hours are spoken of. On Mount Hamilton, two 
hundred nights in the year—just double the low-level 
allowance—can be counted on as fit for such work , yet 
even so, twenty-five years should elapse before the whole 
sky could be once covered by plates each embracing four 
square degrees, and exposed during thee hours And 
the 1esulting priceless record would lose, unless obtained 
in duplicate, great part of the value properly belonging 
to it 

The time-service of the Lick Observato1y has been for 
some time completely organized Every ratlway-clock in 
the Southern Pacific States is now 1egulated from Mount 
Hamilton Any watch in San Francisco can be set by 
the beats of the Lick standard clock, rendered audible by 
telephone at a distance of siaty miles The time distii- 
buted is the “Pacific standard,” whick 1s 6m 343s 
faster than the Mount Hamulton local time Numerous 
plans and illustrations enhance the usefulness of the 
“ Guide to tne Lick Observatory ” AMC 
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Curve Pictures of London for the Social Reformer By 
Alex B* Macdowall, MA (London Sampson Low, 
1888 ) $ 


THIS httle volume ought to be of great service to all who 
interest themselves practically in questions relating to 
social reform in London It presents by means of 
diagiams a !aige amount of trustworthy information about 
population , density of population , birth, marriage, and 
death rates early marriages , death by disease , suicides , 
drunkenness , licensed houses, apprehensions , felonies ; 
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pauperism , education, ilhteracy, prices of commodities ; 
and prices of wheat Students who may wish to know 
the recent history of London with regard to any one 
of these subjects will at once find what they want by 
turning to the diagiam or diagrams refering to the 
matter Opposite each diagram are short notes indi 
cating clearly and concisely what the curves appear to 
teach, and directing the 1eader to the o1ginal sources 
from which the facts are taken It 1s impossible to turn 
over these pages without feeling, as the author does, that 
1f some improvement of the social condition of London 1s 
discernible ıt 1s, after all, but meagre Probably, too, 
most people who make themselves familiar with the results 
he has so carefully classified, and rendered so easily ın- 
telligible, will agree with him that in dealing with the 
social problem we as a people are apt to thmk too much 
about cure, and too httle about prevention “Year by 
year,” says Mi Macdowall in his interesting preface, “we 
reap, somewhat sadly, our weedy crop, but we leave the 
weed-roots in the ground To use another figure, we 
contend in a vigorous way with the waters of a domestic 
deluge, but omit to jun off the tap fiom which they 
come ’” 


A System for the Construction of Crystal Models 
John Gorham, MRCS Eng, &c 
York E and F N Spon, 1888) 


THE author of this book expounds an Ingenious method 
of ntaking models in paper by plaiting together three or 
four strips cut into the form of a succession of the crystal 
faces The book consists mainly of figures, which show 
how these plaits are to be drawn, and the order in which 
they are to be interwoven for some of the plimitiyve forms 
in the different systems 

it does not appear that the models are inore easily or 
neatly made by this than by the more familiar methods, 
but they have one real advantage in their portability, 
since they may at an) time be unfolded into a flat sheet 
The method would, however, be somewhat awkward 
when applied to complicated combinations ° 

Some of the simple forms are omitted in the desciip- 
tions, e g the icositetrahedion, pentagonal dodecahedron, 
&c,andit is hardly nec essary to remark that the four- 
faced cube 1s not a form assumed by some varieties of 
quartz (p 8, We hesitate to bel.eve the author serious 
im his suggestion that a natural cube may actually grow 
by plaiting itself from three zones of molecular lamng, 
“each endowed with a force compelling it to bend at a 
right angle at given intervals ’ 


By 
‘London and New 


LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible Sor opinions 
expressed by his correspondents Neither can he under 
take to return, or to correspond with the writers of, 
rejected manuscripts tatended for this or any other part 
of NATURE No notice ıs taken of anonymous communi 
cations ] 


Functionless Organs 


I HAVE only just seen NATURE for Augast 16 and 23 (pp 364 
and 387) In both these there are letters which attribu.e to me 
personally the assertion that the electric organs m “the skate” 
are functionless, an lare ‘ton the way to use ’—not aborted or 
degenerated from former use I made no such assertion My 
letter on the subject refined to a verdict given on this question 
in 1espect to one particular species (Xara radiata) by Prof 
Ewurin NATURE of July 26(p 310) T refer Prof Ray Lankester 
to the paper of Prof Lweit, commun ited to the Royal Socicty 
through Prof J Birdon Sanderson As the result of an elabo- 
rate argument, founded on anatomical details, the author con- 
cludes that the ‘cups of Raza radiata me m piocess of being 
elaborated into more complex structuics”, and again, ‘‘ that 
the electric organ of Rara radiata, notw tthstanding its apparent 
uselessness and its extiemely small size, 15 1n a sta'e of Plogressive 
development ” 
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This is not my conclusion, but the conclusion of an expert, 
who gives his reasons, and differs fiom Piof Ray I ankeste: in 
having, apparently, no preconceived theory to support 

Jf the doctiine of evolution be tiue—that 1s to say, if all 
oigamic cieatures have been developed by ordinary generation 
fion parents—then it follows of necessity that the primeval 
germs must have contamed potentially the whole succeeding 
series Moueover, if that series has been developed giadually 
and very slowly, it follows also, as a mattei of necessity, that 
every modification of structuie must have been functionless at 
first, when it began to appear On this theory it seems to me 
to be not a matter of argument, but a matter of ceitainty, that 
ul o game natme must have been full of structures ‘ on the 
rise,” as well as of others on the decline 

Why 15 this not recognized? Because organs ‘‘on the rise ' 
cannot be due to utility as a physical cau e, but must be due to 
utut} as an end yet to be attuned lhis is what I mean by a 
“prophetic germ” We now know that Darwin icsisted and 
revected this idea, at least at one time of his lfe, as fatal to his 
asn theory of nitiral selection And so itis, if natural selec 
ton .s mide to account for stiuctures before they aie presented 
for selection to act upon Bat this i obv.ously nonsense Things 
cannot be sclected uotil they hue been first produced Nor 
can iy structure be “selected by u ality in the struggle for 
existence ’ untal it has not only been produced, but has been so 
tu perficted as to be actually used 

If Prof Ray I ankester will explain how ‘natural selection”? 
can act upon ‘congenital yauations” which he calls ‘non- 
significant '"—7 « which are not yet of any actual use—-and if he 
wul explun how this action can afford ‘ the single and sufficient 
theory of the origin ” of (as yet) uscless vations, he will have 
accomplished a great triumph in logic and philosophy 

Meantime, I adhere to that view of all organs which 1s 
indelibly 1 npressed o1 oar very forms of sycech, and 19 notably 
expressed in Prof Burdon-Sandetson s letter m NAIURE of 
August 23 [Te speass of electric organs ay ‘an apparatus for 
producing electe dischuges ° Imis is evictly conect = hev 
ale “apparatuses for a special purpose owfunction, and Lke 
ail other appwatuscs, they hive to be prepued through embryonic 
stages in which they 1 e not capible ofuse I have been long 
looking for some acunl case in which capers should iccognize 
an organ ‘ton thers.” Piof Lwart’s is the first I have seen 
I am not responsible for his facts, or for his easoning But the 
mere fact of such a view being taken by an eminent man in a 
responsible position 1x 7 circumstance highly sigmficant 

The recogniuon of even one case will be the recognition of anew 
idca—new, at least, 10 its application, and new m its wide signi- 
fieance of interpretition it will be the coanterpait in actual 
observation of thu strategie movemen in abstract 1casonng 
which has recently led Mr Herbert Spencer to expose the fal- 
hac involved m the phiase ‘natural selection,’ and m his 
own neater and a livi er form of it, ‘‘ suiviv ul of the fittest ” 

ARGAIT 
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I HAYE read with much interest the repo ti NALURI of Jnly 
26 ‘p 310) of Piot F wart’svery remukable paperon the elec ric 
ogan of the skate ard the Duke of Argylls Ictter on the sime 
sibjectin NALUAI of August 9 (p 341) Ihe Duke 1s manifes ly 
rght, that a single proved instance, such as Prof Ewart here en- 
deavoils to make out, of an organ which has been evolved orn, 
In process of evolution, while not in a state of functional activity 
would be sutficen’ to d sprove Darwinism as a comple'e theo'y , 
for if ali perfectiomment us due to the two causes of evcicise 
through hibit and natural selection unong vailations, it 1s 
obvious thit no improvement can be effected whah is not 
immediately usefil 

I p-heve thu the atrimal kingdom, and in all probabihty the 
vegetable kingdom aso, are fall of orans which cannot have 
been evolved by anything like a Darwinian process, because 
shen immature states cannot have been in functional activity 
In my work on “ Hant und Intclhgence ” (2nd edition, Mac 
nuhn, 1879), chapters xvi, xvn, ind an , I have enu nerated 
some ofthese ‘Ine strongest part of the ag ment is, L think, 
that derned fiom the brun of man Ht has been pointed out by 
Wallece, the natu: uist who was neal anuerpating Darwin n&he 
theory of natural selec.ion as applied to the iest of the organic 
cation, that the biain of savage man has attained a develop- 
ment which 1s out of all proportfon larger than can conespond to 
the mental development which 1s united with 1t—in other words, 
the brain of savage man 1s nearly equal to that of civilized man, 
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while his mental development ıs very far inferior ,—so that, as 
Wallace 1emarks, ‘the idea is suggested of a surplusage of 
power , of an instiument beyond the wants of its possessor ” 
And if it 1s true, as I beleve it 1s, that the brain of savage man 
finds its special activity ın the formation and use of langage, 
this does not solve but only transforms the difficulty , for 
language itself must in prehistoric times have attained a develop- 
ment fai in advance of the intellectual wants of those who formed 
it, becatse the same languages, with compauatively few add tions 
to the vocabulary and no further g:ammatical development, still 
suffice for the wants of then civilized descendants , whereas, on 
Darwinian principles, language could not be evolved beyond the 
intellectual needs of those speaking ıt 

There are also many cases ın the lower creation where struc- 
ture appeais to have been developed, not as the result of 
function but in anticipation of function , just as a ship 1s built on 
the land for the purpose of afterwards ‘loating on the water 
I cannot occupy your space wita details of these, but will 
enumerate those of which the evidence seems tolerably distinct 

All the Hydiozoa are probably descended from a form re- 
sembling the Hydra, between which and the Medusæ there 1s a 
gradation, though not quite unbroken Once the Medusa 1s 
produced and swims away fiom the plant- ike sten that bcre 1t, 
its poweis of wandering, and dispersing its eggs widely, will give 
its species a great advantage in the stiuggle for existence But 
how can any natural selection effect the evolution of the Medusa 
while it 1s still impeifect, and sheds its eggs without leaving the 
parent stem ? 

Muller, in his “ Facts fo. Darwin,” says of the transition from 
the Zoea to the Mysis form in the metamorphoses of a species of 
Peneus, o1 prawn, that ‘‘the long abdomen, which just before 
was laboriously diagged along as a useless burden, now, w:th its 
powerful muscles, jerks the anımal through the water ın a series 
of lively jumps.” The Nauphus, which 1s the form in which 
this Peneus leaves the egg, has no abdomen, this 1s acquired 
when tne Nauphus develops into a Zota, and consists of 
segments which appeai between the body and the tail of the 
Nauplius Miuller*s account seems to show that this abdomen 1s 
developed before it 1s useful to the anima, and for the purpose 
of becoming useful futher on in its development It 1s to be 
observed that in this case, as in that of the Medusa, the 
entire evolution goes on amid thesame surroundings unlxc the 
case of Batrachia and most insects, there ıs no change of the 
conditions of life to accompany the transformation and to help 
to account forit The same remark applies to the development 
of the star-fish out of the Bipinnaria, and of the sea urchin out of 
the Pluteus—two of the most wonderful metamorphoses known 

The development of the lungs ot the Batrachian out of the 
swim-bladdei of the fish 1s an adaptive modification, and presents 
no special difficulty But in the cellulu and spongy textare of 
the swim-bladde: of many Ganoid fishes, there appears to be a 
preparation for future transformation into lungs This, howevei, 
is a pomt on which it would not be right to lay much stress 
But it is different with the development of the fin of the fish into 
the leg of the Batiachian The mtermec ate state appears to be 
preserved in the fin-iays—we caa scaicely call them fins—of 
Lepidosiren The single fin-ray of Ceiatodus has in Lepidosnen 
lost its membiane, and consequently become incfficient as a fin, 
without being in any degiee efficient as a lez, or acquiring any 
vestige of a foot, such a change cannot be beneficial to an 
animal which 1s still a fish and lives a fsh’s life, it can be mter- 
preted, so fai as I see, only as a preperation for the ultimate 
development of feet and legs Ths development, however, does 
not appear to have been actually attaine. by any descendant of 
Lepidosiren , foi its scaly covermg, and the peculiarity of its 
nostrils, go far to forbid the supposition that the Batiach a can 
be its descendants 

Anothei instance of the same lind 1s that of thse Asudian 
larvæ which are the piobable orpin of the Vertebrata Of 
what use can the cloisal groove and the notochord be to those 
minute and lowly organized animas themselves? ‘They appear 
capable of interpretation only as tae preparation fo. a veitebral 
column and a spmal coid to be afteiwards evolved But the 
strongest instance of the kind which I now of, except tart of 
thegbiain of man, 1s the existence of pne matic bones (tha: is to 
say, bones hollowed out for lightness, lihe those of flying birds) 
among [)inosauriins (see Piof Cope’s paper on Alegadactylus 
probyselus as 1cpoited in NATRI, vol 1 p 347) ‘The 1e- 
sewblances of the sheleton appear to prove that birds must 
be descended fiom Dinosau. ans No Dinosamian had the 
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power of flight, yet here ıs a character useful only to flying 
animals, and inteipretable only as a preparation for a power of 
flight to be afte: wards evolved 

Weie a competent anatomist and morphologist to seaich for 
them, the entire organic world would probably be found to be 
fall of such instances of what L call structure in anticipation of 
function JOSEPH JOHN MURPHY 

Belfast, August 22 


I1 1s evident fiom the lette: of phe Duke of Aigyll under this 
heading in vour issue of August 9 (p 341) that he has alto- 
gether misconstrued some of the main biological puinciples 
which Darwin promulgated , and it also appears as if the entire 
neglect of ceitain important items whuch 1eceived due consider- 
ation in the ‘* Ongin of Species’ 1s enhe: done with purpose, 
or else 1s simply an effect of obscuration In ether case, the 
fallacious irteipietation may be due to the polemical style in 
which his Grace 1s usually wont to distinguish himself, and the 
strong bias imported into the treatment has rendered a true 
representation of the conclusions he assails altogether impossible 

Exception must be taken to the very setting forth of the pre- 
muses of the Duke’s aigument ‘‘ Sometimes,” he says, the 
organs ‘‘ae called ‘aborted,’ sometimes ‘degenerated,’” &c 
This certainly is so for no less a reaton than that sometimes 
they aveahcrted, while at othe: times they are ‘‘ representative,” 
or sometimes, again, they me incipient organs So vauiously, 
ceed, me the organs affected, that Darwin found it m some 
cases extremely difficult to pronounce respecting them? The 
unmitiated im the subject would naturally infer, from the letter 
im question, that Darwin had never devoted any of his pages to 
the discussion of those organs which he generally spoke *of as 
“nascent ”—a term which the Duke, for the purposes of his 
aigument, ignoies There 1s, moreover, nothing in any way 
new suggested by him in his communication 

The special case referred to, for instance, 1s simply one of the 
difficult proslems which Darwin set himself, in the ‘‘ Origin of 
Species,” to solve, and respecting which he concluded, from his 
knowledge of all the facts then available that ‘fas we know 
nothing abcut the habits and structure of the progenitors of the 
existing electric fishes [of the various non-related types dealt 
with], it weuld be extremely bold to maintain that no service- 
able transit ons aie possible by which these organs might have 
been giadually developed” (‘Origin,” sixth edition, p 150) 
W'ulst ın he “Descent” a long section ıs devoted to the 
citation of instances of homologous 1udimentary structures in 
man and finctionless organs generally are amply treated upon 
elsewhere—compare the various references in ‘* Vauation,” and. 
also ‘‘Ongm” (pp 108-12) In some instances they are detei- 
muned to be vestigial, though for the most part they can only 
be so recognized in then ancestral relation 

Although Prof Ray Lankester, ın his interesting chapter on 
“Degenera 10n ” (‘‘ Nate Series °), aptly remarked, “ We have 
as possibilities either Jalance, or elaboration, or degeneration,” I 
am inclined to thnk—in agreement, probably, with the Duhe— 
that in that paper perhaps too much weight was attached to the 
last named process Perhaps it wa» due to the expressed desire 
of calling attention to Dr Dohin’s treatise on the subject , but, 
after all, ıt 19 simply a view that as taken respecting certain 
important facts, and whether an oigan in a transitional state 1s 
ploguessing or 1etrogressing 1s 1 matte: which 1e'ates chiefly to 
ume, and does not invalidate the fact of the change that 1s in 
process of evolution It has not, however, been satisfactorily 
proved, so ‘ar as I can find, that the limited digitution in Bepes 
and Seps 1s the result of atrophy, as decidedly stated by Prof 
Lankeste: , but as I am uninformed 1especting the ontogeny— 
upon which everything depends—of these reptilian forms, I 
may be wicng in questioning this point 

Instances of transitional and incipient organs, 1a1e though they 
may be, ave, therefore, been fully considered by Darwin in his 
volumes , but we may, speaking more generally, tiuly say that 
the entife development hypothesis ıs a recognition of the 
structural deformation of nascent organs, which are ever being 
1econstituted, mainly ın a progressive direction The difficulty 
of actually observing an organ in piocess of development 
was acknowledged by Darwin to be considerable, partly on 
account of the slow rate of progression, and paitly because 


I ¢ Tris often difficult to distinguish between rud mentary and rascent 
organs for we can judge only by analogy whether 2 part 1, capable of 
further develapment, in which case v'one it deserns to be called nascent” 

‘ Origin,” sixth edition, p 398) 
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“nascent organs yıll rarely have been handed down, for being» 
with any impoitant organ but litle developed will generally 
have been supplanted by their descendants with the organ weil 
developed” (“ Life and Letteis,” vol u p 214) If, however, 
the Duke of Argyll 1s piepared to furnish a chapter upon the 
evidences of ‘‘ prophetic germs,” with which he appears to be 
extensively acquainted, he will confe. a favour upon the waiting 
scientific world by publishing it 

With regard to the utility of 1udimentary organs, the Duke 
has perveited entuely the doctrine given by Daiwin, who 
certainly did wot a-cribe ‘‘a% organic stiuctures to utility as a 
physical cause,” while even if that were the case, the doctine 
of prophetic germs 1s ın no way opposed to ıt In his lengthy 
letter to Lyell, which probably the Duke has in his mind, 
Darwin 1emarks —‘‘ A nascent organ, though little developed, 
as ıt has to be developed, must be useful in every stage of 
development As we cannot prophesy, we cannot tell what 
organs are now nascent” (‘‘Tafe,” 1n p 213) lhis observa- 
tion, before ıt can be propeily understood, however, 1equires to 
be amplified by reference to the full text from which it was 
abstracted, in which the following remarks also occu —‘‘In 
many cases we are far too ignorant to be enabled to assert that 
a part or organ 1» so unimportant for the welfaie of a species 
that modifications in Ug structure could not have been slowly 
accumulated by means of natmal selection In many other 
cases modifications are probably the direct result of the laws of 
variation, or of growth, zdependent of any good having thus 
been gained” (‘Origin,” pp 165-66) Yet natural selection 
“will never produce in a being any stuctwe more 1njunous 
than beneficial to that being” (p 162), and Daiwin fully held 
that,it does not necessarily lead to ‘‘ absolute perfection,” which, 
indeed, would almost amount toa denial of the necessity of 
variation Furthermore, ‘‘useful oigans, however little they 
may be developed, unless we have reason to suppose that they 
were formerly mure highly developed, ought not to be con- 
sidered as iudimentary Ihey may be in a nascent condition, 
and in a progress towards further development Rudimentary 
organs, on the other hand, aie either quite useless or 
almost useless , they cannot have been produced through 
variation and natural selection, which act solely by the pieseiva- 
tion of useful modifications They have been paitially retained 
by the .power of inheritance, and 1elate to a foimer state of 
thing,” (et seg , ‘Origin,” p 398) 

The above references I have quoted somewhat fully, becawse 
they appeai to me to present a complete disavowal of the two 
assertions made hy the Duke of Argyll, namely (1) that the 
physical cau e of all organic structuies is ascribed to utility , 
and (2) that functionless organs ‘‘aie never interpreted as 
utilities which are yet to be ” WILLIAM WHITE 

August 18 


Lamarctism vei sus Darwinism 


Mr POULION says ıt 1s to be regretted that I have not written 
anything which can be considered as a ieply to his previous 
letter But this 1s exactly what I did In that letter he merel 
made the bald statement that I had not acquainted myself with 
the views of Piof Weismann, which I had ‘ piofesseu to 
express” This statement I denied, and what futher ‘“‘1eply ” 
it admits of I must leave Mı Poulton to explain 

Regarding his present suggestion, that ıt would be well fo: me 
to justify a remark in the ( oxtemporary Rivew, which he chal- 
denged, I can only 1epeat that I have no desire to continue a 
correspondence which was opened in the manner alluded to 
And, 1m repeating this plain statement, I am as far as ever from 
experiencing any of the “annoyance” which he says I have 
taken no pains to conceal Unless by annoyance he means sur- 
prise, I am at a loss to undeistand why he should suppose that 
I entertan any feeling of the hind 

Piof E Kay Lankester’s views ‘upon the interesting question 
of Lamarck vsus Darwin” are, of couise, well known to all 
biologists , but I think ıt 1s somewhat too strong a statement to 
say that they are “ diametiically opposed ” tomine No doubt 
he has been more influenced by Piof Weismann’s 1ecent 
theories , but I feel sure he would agiee with me that the time 
has not yet come for the formation of any matured ‘‘ opinion” 
upon this subject 

Prof Meldola ıs hind enough to express disappointment that I 
have not given a move explicit statement of my views on 
the theoretical bearings of Mi Poulton’s expe:ments The tone 


. 


of this invitation induces me to comply with his request But 
1n orde: to do so it will be necessary to go at considerable length 
into the whole question of ‘‘Lamarckism versus Darwinism ” 
As this has now become a very extensive and somewhat involved 
question, I cannot feel tnat the correspondence columns of 
NATURE afford a suitable place for its discussion But I will 
beai the matter in mird, and, as soon as othe: work shall have 
been cleared off, will publish an essay upon the whole subject 
Mr Poulton, too, will then find that 1t 19 easy enough to “notice 
the criticism,” without requiring ‘‘to show that his [my] 1emark 
about Prof Weismann is intended to bear some othe: than its 
obvious meaning ” A 

Meanwhile, I should hhe to represent how undesnable it 15 to 
employ phraseology which associates the name of Darwin with 
the post Darwinian theories which are in question Heie, for 
instance, we have a correspondence headed ‘* Lamarchism 7 e; sus 
Darwinism” where tne t le ought to be “Darwinism versus 
Weismannism” , anè wh.Je on the one hand Prof Meldola 
speaks of ‘‘the recen. 1evivai of ‘pure’ Lamaickism,” on the 
othe: he alludes to Prof Weismann’s inteipietations as those 
which belong to ‘‘the purely Darwinian stand-point” ‘The 
consequence of this hind of writing 1s that anyone who, like my- 
self, still retains unmodified the Darwimsm of Darwin himself, 
is ticketed as a follower of Lamarck Therefore, if only as a 
matter of historical accuracy, and in order to avoid confusion in 
non biological circles, ıt seems to me that such terms ought to be 
avoided Most people wil! always understand trat ‘ Daiwin- 
ism ’ 1s intended to mean the theory of evolution as held by 
Darwin, yet this is jest the very thing that it 1s not intended to 
mean by your other coriespondents the more “pute” their 
“Darwinism,” the further does it depait fiom the doctrine 
of evolution as presented in the ‘‘Orgin of Species” As a 
matte: of fact, there has been no “recent ievival of ‘pure’ 
Lamaickism ’ there has merely been a question iaised as to 
whether: the amount of Lamaickism which was sanctioned by 
Daiwin may not be dispensed with Now, not only 1s this 
question, as already remarted, post-Daiwinian in its ongim, but 
the speculations which have given 1ise to it ae wltia- Darwinian 
in then object they aim at establishing fo natural selection a 
sole and universal sovere gnty which was never claimed for it 
by Darwin himself Far 3e ıt fiom me to pie-judge a question 
wh ch must assuredly invo ve a laige amount of future 1eseaich , 
but however this question may eventually be decided, there 1s 
no need to confuse the :ssues by the us2 of nistoncally 1n- 
accuiate terms The school of Weinmann may ynoperly be 
called Neo Daiwintan pue Darwinian ıt ceitainly 1s not 

GEORGE J ROMANES 
Geanies, Ross-shne, N B , August 26 


A Substitute for Carbon Disulphide in Prisms, &c 


IT may be worth men icning that the highly 1efiactive liquid, 
phenyl-thiocai bimide (molecular formula, Cgtf;NCS), to which 
I diew attention some little time ago at a meeting of the Physical 
Society (see NATURF, vol xxxv p 165), can now be obtained 
as an oidinary article of c »mmerce from Schuchaidt, of Gorlitz, 
and Kahlbaum, of Berlin 
' I have 1ecently again deteimined its refiactive indices fo. dif 
| ferent rays, but the values (when allowance 1s made foi temper- 
,; atme) do not appreciably differ from my forme: results, or fiom 
| those given by Nasini (.1f2 R a1 der Lyncer, June 20, 1886) for 
the substance which he calls ‘‘ 1so-solfucianato-fenilico,” as Dr 
Glndstone has kindly men.1oned to me since the meeting Thus, 
tahing rays nea: the ends of the visible spectrum, I find (at a 
temperature of 10° C }— 








Fraunhofer 'ine Index of re‘raction 
B* I 639 


G I 707 


The coefficient of dispeision, calculated fiom the above values, 
1s 0 068, 1athe: higher than even that of carbon disulphide for 
the same rays, which 1s 0 062 

Phenyl-thiocai bimide seems, ın fact, to have about the highest 
1efiactive and dispersive power of any fairly permanent coou less 
liquid known at present Carbon disulphide, though colouiless 
when pure, 1s apt to turn yellow with age and exposure togight, 
and monobiomonapitthalene has an incmably yellow colour (as 
also has mercury barium iodide), which of couse implies an 
absorptive action on the moré@ refrangible pait of the spectrum 


* Not A, as pri tedia NaurRE (loc cet) The index for Ais 1 6312, 
r 
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Dense glass shows the same defect, besides its great lability to 
become tarnished 

Another advantage possessed by phenyl thiocwrbimide 1s its 
veiy high boiling-point, viz 222° C It ıs practically non- 
volatile at ordinary temperatures, and a lighted matca may be 
put into it without setting ıt on fire It has, of comse, the 
pungent smell characteristic of all the mustard-oils (to which 
class ıt belongs), but this, from the slight volatility of the 
substance, gives no ptactical inconvenience 

It dissolves iodine freely, but, from the complexity of its 
molecule, we cannot expect it to be so diathernuc as carbon 
disulphide It also readily dissolves metac nnamene (une of the 
most nighly-refractive 1esmous substances that I hive been able 
to meet with, up = I 6, nearly), and the viscous solution 1s use- 
ful ın determining 1efiactrve indices by Wollaston’s total 1eflexion 
method, or Bertrand’s modificat.on of ıt 

It can be safely used ın the oidinary hollow prisms, as 1. has 
no action on the miatwe of isinglass and sugar with which these 
piisms are cemented H G MADAN 

Eton College, August 28 


Michell’s Problem 


© I HAVE read with considerable interest the shoit lette” m 
Nature of August 9 (p 342), 1m which Mi Joseph Kle ber 
iefers to a paper of his own on the controversy between Mivnell 
and Forbes, and notices what he believes to be a mistake in my 
paper of July 19!p 272) Mi Kleiber shows that the experiments 
of Forbes on 1andom distribution by scattering 11ce ove! a chess- 
boaid, and also some additional experiments of bis own on 
numbers taken successively fiom a table cf logarithms, are in 
accordance with the ordinary foimvla for finding the piobzble 
Dumber of squares containing 7 gia ns, where 1» the number 
of squares and z the total number of grains — 


mp, =m jn (tlm)(1 — iim)!’ p pe) 


He concludes that “the theory of probabilities does not affirm 
that ‘a perfectly uniform and symmetuical disposition of stars 
over the sky would (if possible) be that which coulu alone afford 
no evidence of causation or any interference with the laws of 
random 7” 

Forbes, throughout his paper, 1s not att-mptinz to controvert 
ethe: the theory of piobabilities, of which ne himself makes 
frequent use, or the result aruved at by Michell ant Stiuve, but 
only Michell’s method of applying the theory of probabil: tes 
to prove his pomt Hence it seems to me that Mr Kleiber’s 
paper 1s not so convincing as he takes ıt ta be, one may agiee 
with his experiments, mathematics, and conclusion, withoat 
admitting the truth of Michell’s argument 

Mr Kletber’s second objection 1s, I thah, founded on a mis- 
conception due possibly to too great regard on my pait for the 
exigencies of yow space As an eaamp.e of distribution, I 
suggest a number of stais shot at random fom the centre upon 
the intei101 surface of a sphere The idea may be roughly repie- 
sented by the explosion of a small unifoim shell of shot in the 
centre of a globe Iined with clay I then attempt to prove that 
the chance of exactly uniform distitbution 1s zd, and pioceec 
“Michell, however, seems to assume this vrobability to be 1, 
o certainty” Mr Kletbe: stiongly repudiates any such assump 
tion on the part of Michell It is always, I admit, a litle 
doubtful to attribute to anyone an opimion which ıs not dıs- 
tinctly stated, but to Forhes, as well as to myself, the assump- 
tion seems to be clear. For if the distitbution 1s not uniform, 
and any groups of stars are formed, Michell’s argument app tes 
in its entirety, and he would prove, of course with greater on 
less probability, a posteszor2 that the arrangement is due to a 
caus*, while a #rz072 fiom the datum of s~osting out at 1andom, 
the distribution 1s due to chance SYDE) Lupron 





Remarkable Rainbows 


On Saturday, at 3 15 pm, there wasa very brilliant primary 
rainbow, and a faint secondary bow above Inside the pimay, 
at first to the right of the centie, afterwards over the entne 
centie, were two other very faint bows, their colours in ‘he 
same rde: as those of the primary, but with no distinguishable 
red, the violet of the upper bow seeming to touch the orange of 
the bow below in each case Gueeg was the most striking colom 
in the two inner bows, whose breadth appeared equal to each 
other, but considerably less than that of the primary, part of 





this effect beng due to the loss of the red, probably all the 
remade: to -rradiation ‘The perfect primary arch lasted fifteen 
minutes, an arc of the eastein side half an hour The sun 
being comparatively high, the centre of the arch was low, and 
the bow looLed flat There was no wind, and many of the 
rain drops were large, others mere dots 

At 55, during a thundei-shower, there was a fairly bright 
primary with perfect arch, and two faint aics of a secondary 
bow, but I saw notrace of inner bows This primary differed in 
height and trightness fiom the other, and the 1ain was a 
dewnpow of heavy diop- e 

Judging by relauve brightness, the inne: bows should seldom 
be seen JH 

Rock Feny, Argust 27 


I HAVE becn unable to send sooner the following, which you 
may perhaps -hink worth inserting in NA1URE 

On the 18h of July, at 730 pm, I saw a most 1emark- 
ableiainbow A sudden light fell on the book I was reading, 
so powerful that I thought it must be some neighbouring house 
on fie It was a rainbow coming auioss the mountains opposite 
(Savoie), and ending ın the lake just at the ‘Bec de Pelz,” 
which some of yom readers will know It was only a section 
of the rainbow, and was not continued i any other part of the 
shy, and it was so small a section that it scarcely appeared bent, 
but looked like a fiery column coloured as a 1ainbow, but having 
the pecuhanity of zot showing the mountan through it cut it 
shee: off, and yet the mountain was looking unusually dark, 
and indeed the brilliancy of the sunset was such that all came 
out ın stiong relief The sky was covered with stormy c'ouds 
with breaks o° bughtness, and above this column they hung in 
golden radiarce such as only painting could faintly convey an 
idea of Ceitamly I neve saw so beautiful or cur ous a sight 
It lasted abou: six minutes MC 

La Tom de Peilz, August 17 


Sun Columns 


I HAVE never before seen the phenomenon of sun columns in 
such splendou- as on the 11th inst lhe day wa» very hot, the 
wind a pretty stiff westerly one, and the sky perfectiy cloudless 
Afte: sunset, which (according to the calendar) took place at 
7h 27m pm, seveial sun columns became visible They were 
seen to giow m length, and at 7h 40m they extended over the 
whole sky The columns were fixe in number, and pretty 
regulaily dist: buted, so that one passed thiough the zenith, two 
on the north, and two on the south of it at equal distances A 
very small cloud was visible at that time in the west-noith-west 
The colom of the shades was dak blue, and their width in 
the zenith fiom 2° to 4° The lighted puts of the shy had a 
pale violet colour The 1ays extended over the whole sky like 
medians on a globe, and all five columns were seen to meet in 
one point in che east-south-east, about 5° above the horizon 
‘lhe phenomenon could be seen well in all its extension, as I 
watched it from a lull 688 metres above the sea-level The 
intensity of tle colom of the columns was at its highest at 
7h 45m (Prague local time), and it disappeared at 7h 50m 

I hope, Su, that you will be able to mention this not very 
common phenomenon in the columns of NATURE 

St Benigna Bohemia, August 14 B BRAUNER 





Meteor 


THE most biilliant meteo: I have ever seen flashed across the’ 
sky h 1e from zast to west, about 7 ropm on the 3othult I 
was riding along a dark road, looking downwards, when 
suddenly the road was so brightly ht up that I thought the 
lamp-lighter had lit another lamp Seeing neither lamp nor 
lamp hghtei, I looked up, just in time to catch a glimpse of the 
meteor It, was of an intense white colom, with a train or track 
of white behind ıt When about 45° above the honizon, it 
appeared to burst like a shy-rocket, but not so violently It 
lasted about two seconds H W L Hive 

Coonooi, Madras, August I 


P S —Angust 2 Since wiiting my letter of yesterday I am 
informed by Leut M de Montmorency, Hampshire Regiment, 
that the meteor I mentioned burst wth a loud noise Ican only 
suppose that tae noise of my horse’s hoofs prevented me fiom 
hearing ıt —HL W L H 
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Fire-ball of August 13—August Meteors 


e 

A COMPARISON of several good observations of this brillant 
visitor shows that the point of its first appearance was over a 
place nea: Masham, in Yorkshire, at a height of 79 miles The 
disappearance occurred over Gisburn, in the same county, after 
the meteor had traversed a course of about 48 miles, and when 
it had descended to within 47 miles of the earth’s surface It 
was directed to a point covered by the River Mersey a few miles 
west of Liverpool 

By a clerical e1roi the figuies 1epresenting the real paths of 
thiee of the seven doublyeobserved meteors seen on August 5 
and 8 last (NATURE, August 23, p 395) were incorrectly stated 
The lengths of Nos 1, 3, and 7 ın the lst should be 41, 41, 
and 36 miles respectively 

Including the fire-ball mentioned above, the mean length of 
path of eight meteois seen during the present month was 37 
miles Seven of these bodies weie Perseids, with an avetage 
radiant at 46° + 57°, which neaily corresponds with the best 
dete1minations for the emanating centie of this shower 

W F DENNING 
Bristol, August 25 


Sonorogs Sand ın Dorsetshire 


Ir may be interesting to know that I have discovered the 
existence of musical” sand on the sea-beach at a spot between 
Studland Bay and Poole Haıbou 

This sand, though not emitting sounds quite sə loud as those 
produced in the Eigg sand, answers all the usual tests, and gives 
out a distinct note when walked upon or when agitated by the 
hand or a stick 

Buefly, I may state that I have been investigating the pheno- 
menon for the last two years, and that an examination of this 
Doisetshne sand gives fresh evidence in suppoit of my theory 
(shoitly to be published) as to the cause of the sounds ` I may 
add that I had reasons foi thinking that the sand on this par- 
ticular beach oght to be sonorous unde: certain favomable 
conditions, but that I had visited ıt before without success 

It is now oven thuty yeais since Hugh Miller discovered this 
sand at Figg, and up to the present instance I am not aware that 
it has again been found in any other part of Ewope 

CECIL CARUS-WILSON 


Bournemouth, August 18 . 





A Column of Dust 


Tue following account of a somewhat unusual phenome >on 
may not be uninteresting to some of yow readers As Mi Em.l 
Trechmann, lecturer at Bangor University, and myself were 
walking in the yicimity of Stockton on-Tees on Sunday last, 
about half-past one o’cloc!-, we observed a small column of dust 
to nse suddenly on the 1oad about 40 or 50 yards in front of us 
There was not a breath of wind sturing at the time, yet it was 
evicently raised by the action of what would popularly be called a 
small whnlwind — This column of dust moved quickly acioss the 
road, ceasing when it 1eached the other side, and had the 
incident terminated there, we should doubtless have exhibited a 
passing sui prise and have forgotten about ıt Fortunately, how- 
ever, there was a hay-field on the othe: side of the 10ad, and we 
presently saw several laige wisps of hay lifted off the tops of 
some haycochs, to the amount of perhaps a small-sized armful, 
and caried acioss the fields fo. a distance of a quarter of a mile 
or moie, at the height of 40 or 50 feet 

Tiivial as the mcıdent may seem, ıt was to us singularly 
startling and impressive, and ıt was easy to imagine how, in a 
supeistitious age, such phenomena would be attributed to super- 
natural agency The mind instantly recurred to stones of 
witches transporting haystachs through the air, and it was 
difficult not to beleve that, with mcieased force of curent 
almost anything might have been cared aloft *in a similai 
wa 

The atmosphere 1emained perfectly undisturbed foi at least five 
mınutes after the occurrence, when a single ‘‘sough” of wind 
passed by, and ıt then resumed its former stillness The general 
aspect of the weather was somewhat thunderous, though it 
remained fine until mght 

HucGH TAYIOR 

20 Fiase: Terrace, Gateshead-on Tyne, August 22 


THE INTERNATIONAL GEOLOGICAL 
CONGRESS 


EXACT LY ten years have passed since thè Inter- 

national Geological Congress held its first meeting 
It was on the 29th of August, 1878, that the Congress was 
inaugurated at the Palace of the Trocadéro in Paris, 
this meeting having been the direct result of a suggestion 
made by the American Association for the Advancement 
of Science at Buffalo, on the close of the Philadelphia 
Exhibition of 1876 A Committee was then formed, with 
Prof James Hall, of Albany, as President, and Dr Steiry 
Hunt as Secretary, for the purpose of organizing an 
International Congress of Geologists to be held in Paris 
during the Universal Exhibition in 1878 The prime 
object of the Congiess was to discuss, and if possible 
settle, questions of geological classification and nomen- 
clature, and to formulate rules for securing uniformity in 
geological cartography The original American Com- 
mittee — Comté fondatcur—apphed ın due course to the 
Geological Society of France for assistance in carrying 
their suggestions into effect, and an influential organizing 
Comm ttee was formed in Paris, unde: the presidency of 
Piof Hébert By the action of this Committee the 
arrangements were cared to a successful issue The 
Paris Congiess numbered 304 meinbers, ıt appointed 
Committees for the umification of stratigraphical and 
palzontological nomenclature, and for systematizing the 
colours and signs on geological maps Ultimately its 
proceedings weie published in a Compte rendu of 313 
pages 

After an interval of three years, the Congress held 
its second session ‘This was in Bologna, under Prof 
Capellini as President One of the chief results of this 
meeting was the nomination of a Committee for the 
purpose of prepiring an International Geological Map 
of Europe, on a scale of 1 to 1 500,000 On this Com- 
mittee, as at present constituted, (se: many 1s represented 
by Prof Beyiich and M Hauchecoine, France by M 
Dauhiée, Great Britan by Mi Topley, Austiia-Hungaiy 
by M Moysisovics, Italy by M Giordano, Russia by M 
Kaipinsky, and Switzerland by Piof Renevier The 
Report of the Bologna meeting was issued as a handsome 
volume of 660 pages? 

«As the meetings of the Congress are trienmal, the next 
gathering was due in 1884, but an outbieak of chclera 
on the Continent rendered it advisable to postpone the 
session for another yea: It was therefore in 1885 that 
the Congress assembled for the third trme—Beihn being 
the place of meet:ng, and Prof E Beyiich the President 
The meeting was eminently successful, but ıt 1s to be 
1egietted that no official volume, containing a full 1eport 
of the proceedings, has yet been published 

Three yeais have again passed, and the Congress 1s 
about to hold its fourth session London has been selected 
as the meeting-place, and by permission of the Senate of 
the University of London the sittings will be held in the 
University buildings in Burlington Gaidens The first 
general assembly of the Congress will take place in the 
theatre of the Unversity at 8 o'clock on Monday 
evening, Septembe: 17, when the inaugural addiess will 
be delivered in French by Prof Piestwich, as President 
French 1s the official language of the Congress, but 
considerable latitude 1s allowed in the discussions, and 
much English and Geman will probably be spoken at 
the forthcoming meetings 

On Tuesday morning the Congress will meet at 
10 o'clock, for the purpose of discussing questions bear- 
ing upon geological nomenclatuie and classification A 
full and valuable Repoit on these subjects will be pre- 
sented by the American Committee This Reportg which 
has been printed in advance, forms a volume of 220 
pages, edited by Prof Pasifor Fiazer Although written 


* For report of the Bologna Congress see NATURE vol vyv p 34 
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in English, a Fiench abstract has been prepared by Prof 
Dewalque, the Secretary of the General Committee 
on Unification of Nomenclature, and copies of this 
abstract will be distributed at the meeting The English 
Committee, under the presidency of Prof T McK 
Hughes, will also present its revised Report, whick 1s 
now being printed, and forms a substantial work 

Opportunity will be given on Tuesday afternoon for 
visiting the British Museum, where the fine collections 
illustrative of prehistoric archeology will be examined 
under the guidance of Mı A W Franks 

On Wednesday morning the sitting will be occupied 
with the discussion of a subject which has of late years 
been warmly debated in geological circles—the nature 
and origin of the crystalline schists Special authorities 
on this subject have been invited to contribute short 
memoirs which have been printed in advance As copies 
of these papers will be distributed to the members, the 
communications may be taken as read and the time of 
the meeting occupied only in their discussion The 
volumes of papers entitled “Etudes sur Jes Schistes 
Crystallins,” contains the following communications — 
“Tes Schistes Cristallins,” by Dr Sterry Hunt, ‘ Zw 
Klassification der krystallinischen Schiefer,” by Prof 
A Hem, of Zunch, “ Sur la Constitution et la Stiuczure 
des Massifs de Schistes Cristallins des Alpes Occi- 
dentzles,” by Prof C Lory, of Grenoble, “Bemerkungen 
zu eimigen neueren Arbeiten uber krystallinisch-schiefrige 
Gesteine,” by Prof J Lehmann, of Kiel, “ Sur 1 Ongine 
des Terrains Cristallins Primitifs,” by M Michel-Lévv, of 
Paris, “The Aichean Geology of the Region Noith-West 
of Lake Superior,” by A C Lawson, of the Geological 
Survey of Canada, “On the Crystalline Schists of the 
United States and their Relations,” by various members 
of the United States Geological Survey , and a paper by 
M K A Lossen, of the Geological Survey of Prussia The 
group of papeis contributed by the United States Survey 
contains first an “Introduction,” by Major J W Powell, 
the Directori, followed by a paper on “ The Crystalline 
Schists of the Lake Superior District,” by the late R. D 
Irving, and T Chamberlin and C R Van Hise, this is 
succeeded by a sketch of “ The Crystalline Schists of the 
Coast Ranges of California,” by G F Becker, and a brief 
description of “ ‘The Crystalline Rocks of Northe:n Cali- 
fornia and Southern Oregon,’ by Captain C E Duttor 

Wednesday afternoon will be devoted to a visit to the 
Natural History Depaitment of the British Museum 
where the visitors will be 1ecerved by Prof Flowei, as 
Duector of the establishment 

On Wednesday evening the Congress will be rece:ved 
by Dr A Geikie, as Director-General of the Geological 
Survey, at the Museum of Practical Geology in Jermyn 
Street With the view of illustrating tne subjects that will 
have been discussed at the morning sitting, 1t 1s proposed 
that dung the evening a series of microscopic sections 
showing the structure of the crystalline schists shall be 
exhibited on the screen, by means of the lime light, in 
the theatre of the Museum 

At 10 o’clock on Thursday moning the Congress will 
re assemble in the University theatre, and proceed to 
the discussion of questions bear ng upon the International 
Map of Europe The Map Committee will presen: its 
Repoit, and exhibit specimen sheets illustrating the 
character of the work In the afternoon the members 
will make excursions in various directons One party 
will visit Windsor and Eton, where they will be entei- 
tained by the masters of Eton College , another party 
will visit Kew, and be received by Mr Thiselton Dyer, 
as Duector of the Royal Gardens, other members will 
go dwn the river to Erith and Crayford for the purpose 
of examining the brick-earths and gravels of the Thames 
valley, while others will prpbably visit Watford and 
St Abans 

At the meeting on Friday morning the discussion on 


nomenclature and classification, and on „the coloration 
of maps, wi'l be resumed In the evening there will be 
a reception at the rooms of the Geological Society at 
Bullington House, by Dr W T Blanford, as President 
of the Socie:y An evening reception, the date of which 
1s not yet fixed, will also be held by Prof Prestwich, the 
President of the Congress The concluding business of the 
Congress, mostly of a formal character, will be taken at 
Saturday morning’s sitting 
By permission of the Council pf the Zoological Society, 
the Society’s Gardens in Regent’s Park will be open free 
to members of the Congress, not only during the week of 
the meetings but (after 1 o’clock) on Sundays, September 
16 and 23 
Several geological excursions have been organized for 
the week fcllowing the London session One of these, 
which piom ses to be extremely popular, 1s to the Isle of 
Wight, under the direction of Messrs W Whitaker, 
J Starkie Gardner, A Strahan, and H Keeping By 
invitation of Sir Chatles Wilson, this party will also visit 
the offices of the Ordnance Survey at Southampton An- 
other interesting excursion 1s to North Wales under Dr H 
Hicks, assisted by Prof J H Blake for Anglesey, and by 
Mı G H Morton for the Carboniferous Limestone of 
Llangollen A third excursion is planned to East York- 
shire, under the direction of Mr J W Woodall and Mr 
| C Fox-Strangways, assisted by Mr W H Hudleston, 
for some of the Cohtic seres Mr G H Lamplugh for 
the Flamborough Chalk, and Mr Hugh Bell, for she 
mines and iron-works of Middlesborough West York- 
shire will also be visited bv a partv under the guidance of 
Mı J E Marr and Mi R H Tiddeman Finally, an 
excursion tō East Angha has been organized under Mr 
F W Harmer (Mayor of Norwich) and Mr Clement 
| Reid, assisted for the older Pliocene beds of Suffolk by 
Di J E Taylor, of the Ipswich Museum A guide-book 
containing geological descriptions of the localities about 
| to be visited, written in French and illustrated by 
coloured geological maps, 1s ın course of preparation, and 
will be presented to the members of the Congress To 
i this guide-book Mr Topley has contributed a sketch of 
| the geology of the various railway 1outes by which 
| foreigners will reach London 
| The gwea: interest taken in the forthcoming meeting 1s 
attested by the fact that already between 500 and 600 
members have been registered The list includes nearly 
all the most distinguished geologists on the Continent 
and in Ameiica, many of whom will ainve in time to be 
present at the Bath meeting of the Buitish Association 
during the week preceding the opening of the Congress 
It is known that many of these geologists will bung with 
them colleczions of mineials, rocks, and fossils, for exhtbi- 
ton in the temporary Museum which will be formed in 
the lbrary of the University of London, and which 
promises to be one of the most interestirg features of the 
meeting On the whole, there can be no question that 
the success of the foithcoming session of the Congress 
1s abundantly assured 





MODERN VIEWS OF ELECTRICITY! 
PART IV —RADIATION 
x 


H AVING now described a possible method of measur- 
ing the velocity of electric wave propagation, and 
therefore of at least the ratio of the two ethereal constants 
and p, by an experiment on the different parts of one 
enormously large and properly chosen circuit 1eturn to 
į the consideration of the ordinary small discharging 
Leyden jar or other alternating current circuit of a 
moderate size, 1t may be a few yards or a foot or an inch 
jn diameter 
If the alternating currents are produced artificially by 
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some form of alternating machine, their frequency 1s, of 
ccurse, arbitrary , but 1f they be automatically caused by 
the recoil of a given Leyden jar in a given circuit, their 
frequency 1s, as we have already said, 


I 

2r (LS) per second , 
where L ıs the electrical inertia or self-induction of the 
circuit, and where S 1s the capacity or reciprocal of the 
elasticity constant of the far 

It 1s not convenient here to go into the determination 
of the quantity L, but roughly one may say that for an 
ordinary open single-loop circuit it1s a quantity somewhat 
comparable with twelve or fifteen times its circumference 
multiplied by the constant p 

The value of S has to do with the area and thickness 


of the condenser, being, as 1s well known, fe multiphed 
nz 


by the constant K 

The product LS contains therefore two factors, each 
of linear dimensions, expressing the sizes of circuit 
and jar, and hikewisé contains a factor pK expressing 
the properties of the surrounding medium Hence, so 
far as the ether 1s concerned, the above expression 
for frequency of vibration demands only a knowledge of 
tne product of its two constants K and p, and since this 
1s known by the previous velocity experiment, it 1s easy to 
caloulate the rate of oscillation of any given condenser 
discharge It is also easy to calculate the wave-length , 
for if there are xz waves produced per second, and 
each travels with the velocity v, the length of each 

L 


U 
wave 1s — 
n 
S 
Hence the wave-length 1s 2r /( = >) 
N H K 
Now, if we go through these numerical calculations for 
an ordinary Leyden jar and discharger, we shall find 
waves something lıke, say, 50 or 100 yards long They 
may plainly be of any length, according to the size of the 
Jar and the size of the circuit The bigger both these are 
the longer will be the waves 
A condenser of 1 microfarad capacity, discharging 
through a coil of self-induction 1 secohm, will give rise 
to ether waves 1900 kilometres or 1200 miles long 
A common pint Leyden jar discharging through a pair 
of tongs may start a system of ether waves each not 
longer than about 15 or 20 metres 
A tiny thimble-sized jar overflowing its edge may 
propagate waves only about 2 or 3 feet long 
The oscillations of current thus recognized as setting up 
waves have only a small duration, unless there 1s some 
means of maintaining them How long they will last 
depends upon the conductivity of the circuit , but even in 
a circuit of infinite conductivity they must die out 1f left 
to themselves, fiom the mere fact that they dissipate their 
energy by radiation One may get 100 or 1000, or perhaps 
even J00,000, perceptible oscillations of gradually de- 
creasing amplitude, but the rate of oscillation 1s so great 
that then whole duration may still be an extremely small 
fraction of a second For instance, to produce ether 
waves a metie in length requires 300,000,000 oscillations 
per second 
To keep up continuous radiation naturally requires a 
supply of energy, and unless ıt 1s so supplied the radiation 
sapidly ceases Commercial alternating machines are 
artificial and cumbious contrivances for maintaining elec- 
trical vibrations in circuits of finite resistance, and in 
despite of loss by radiation 
In most commercial circuits the loss by radiation 1s 
probably so small a fraction of the whole dissipation of 
energy as to be practically negligible , but one 1s, of course, 
not limited to the consideration of commercial circuits or 
to alternating machines as at present invented and used 











It may be possible to devise some less direct method— 
some chemical method, perhaps—for supplying energy to 
an oscillating circuit, and so converting what would be a 
mere discharge or flash mto a continuous source of 
radiation 

So far we have only considered ordinary practicable 
electrical circuits, and have found their waves in all cases 
pretty long, but getting distinctly shorter the smaller we 
take the cucut Continue the process of reduction in 
size further, and ask what sized circuit will give waves 
6000 tenth-metres (three-fifths of a #zecron, or 25 millionths 


J- 


o 00006, and we find that the necessary circuit must have 
a self-induction ın electro-magnetic units, and a capacity 
-n electrostatic units, such that their geometric mean 1s 
1o-* centimetre (one-tenth of a micron) This gives us at 
once something of atomic dimensions for the circuit, and 
suggests immediately that those short ethereal waves which 
are able to affect the 1etina, and which we are accustomed 
to call “lght,” may be really excited by electrical 
oscillations or surgings ın circuits of atomic dimensions 
If after the vibrations are once eacited thee 1s no source 
of energy competent to maintain them, the hght production 
will soon cease, and we shall have merely the temporary 
phenomenon ot phosphorescence , but if there 1s an avail- 
able supply of suitable energy, the electrical vibrations 
may continue, and the radiation may become no longer an 
evanescent brightness, but a steady and permanent glow 


Velocity of Electrical Radiation compared with Velocity 
of Light 


We have thus imagined the now well-known Maxwellian 
theory of light, viz that ıt 1s produced by electrical 
vibrations, and that its waves are clectrscal waves 

But what justification 15 there for such an hypothesis 
beyond the meie fact which we have here insisted on, viz 
that waves ın all respects hke light-waves except size, z e 
transverse vibrations travelling at a certain pace through 
ether, can certainly be produced temporarily ın practicable 
circuits by familiar and very simple means, and could be 
produced of exactly the length proper to any given kind of 
light 1f only ıt were feasible to deal with circuits ultra- 
microscopic in sıze? The simplest point to consider 1s 
Does light travel at the same speed as the electrical dis- 
turbances we have been considering? We described one 
method of measuring how fast electrical radiation travels 
in free space, and there are many other methods the 
result was 300,000 kilometres per second 

Methods of measuring the velocity of hight have long 
been known, and the result of those measurements in 
free space or air 1s likewise 300,000 kilometres a second 
The two velocities agree m free space Hence surely 
hght and electrical radiation are identical 

But there ıs a futher test The speed of electrical 
radiation was not the same in all media it depended on 
the electrical elasticity and the ethereal density of the 
transparent substance, ın other words, ıt was equal to 
the 1eciprocal of the geometric mean of its specific 
inductive capacity and its magnetic peimeability— 


of an inch) long We have only to put 27 Rie 
p 


I 
v= 
V(Kp) 

Now, although the absolute value of neither K nor u 
is known, yet their values relatively to air are often 
measured and are known for most substances 

Also, ıt ıs easy to compare the pace at which light goes 
through any substance with its velocity ın free space the 
Operation 1s called finding the refractive index of a sub- 
stance The refractive index means, in fact, simpy the 
ratio of the velocity of light in space to its velocity in the 
given substance The recgprocal of the index of refrac- 
tion 1s therefore tne relative velocity of light Calling 
the index of refraction #, therefore, we ought, if the 
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electrical theory of hght be true, to find that 77 = Kp, 
or that the index of refraction of anv substance is the 
geometric mean of its electrostatic and magnetic specific 
capacities 

That this is precisely true for all substances cannot at 
present be asserted There are some substances for 
which it 1s very satisfactorily true there aie others 
which are apparent exceptions It remains to examine 
whethe: they are not only appaient but real excep- 
tions, and, if so, to what their eaceptional behaviour 
is due 

It must be understood what the essential point ıs It 
has been proved by various methods, and with greater 
approach to exactness as the accuracy of the methods 1s 
improved, that electrical disturbances—such as the long 
waves emitted by any alternating machine—travel through 
air or free space with exactly the same velocity as light, 
in other words, that there 1s no recognizable difference 
in speed between waves several huncied miles long and 
waves so small that a hundred thousand of them car he 
maninch This is true in free ether and it 1s a remark- 
able fact If ıt proves anything concerning the structure 
of the ether, 1t proves that it 1s continuous, homogeneous, 
and simple beyond any other substance , or at least that 
if it does possess any stiuctural heterogeneity, the parts 
of which it 1s composed are so netr'y infinitesimal that a 
hundred miles and the hundred-thousandth of an nch 
are quantities of practically the same order of magnitude 
so fai as they are conceined ts parts are abie to treat 
all this variety of wave-length in the same manner 

But directly one gets to deal with o~dinaly gross matter 
we know that this ıs certainly not the case Ordinary 
matter .s composed of molecules which, though small, 
aie fai from being infinitesimal Atoms aie much smaller 
than light-waves indeed, but not incomparably smalle 
Hence it 1s naturdl to suppose that the ether as mod fed 
by matter will be modified in a similaily heterogeneous 
manner, and will accordingly not be able to treat waves 
of all sizes in the same way 

The speed of all waves 1s 1e"arded by enteng gross 
matter, but we should expect the smallest waves to be 
retarded most The phenomenon is well marked even 
within the range of such light waves as can affect the 
retina the smaller waves—those vhch produce the 
sensation of blue—aie more 1etardec, and travel a httle 
slower, through, say, glass o1 water, than the somewhat 
larger ones which produce the sensation of red This 
phenomenon has long been known and is called cis- 
persion Hence it 1s not easy to say at what 1ate waves 
a few inches or a few yaids o1 miles .ong ought to travel, 
by merely knowing at what rate tbe ultia-micioscop.c 
light-waves travel 

But there 1s even moze to be saia than this There 1s 
not only dispersion, there 1s selective absorption possessed 
by matter not only does it transmit different-sized vav es 
at different rates, but ıt absorbs and quenches some 
much faster than others Few substances, perhaps none, 
are equally transparent to all sizes of waves Glass, for 
instance, which transmits readily the assortment of waves 
able to affect the retina, 1s practicaily quite opaque to 
waves a few hundred times longer or shoite: And 
wherever this selective absorption occurs, the laws of 
dispersion are eatraordinary—so extraordinary that the 
dispersion 1s often spoken ot as “anomalous” , which of 
course means, not that it 1s lawless, but that 1ts Jaws are 
unknown Dispersion in any case 1s an obscure and 
little understood subject, but disperson modified bv 
selective absorption is still worse Until the theory of 
dispersion 1s bette understood, no one ıs able to say at 
what speed waves’ of any given length ought to travel 
One can only examine experimentally at what 1ate they 
dotiavel This has been done for long electrical waves, and 


d 
it has been done for sbort hghtSvaves ın the case of some 
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1s different But that the speed should be,different 1s, as 
I have now explamed, very natural, and can by no means 
be twisted into an admission that lght-waves and 
electrical waves ale not essentially identical That the 
speed of both should agree at all ıs noteworthy , the 
agreement appears to be exact in air, and practically 
exact in such simple substances as sulphur, and in the 
class of hydrocarbons known as paraffins, whereas in 
aitificial substances like glass, and in o1ganic substances 
like fats and oils, the agreements less perfect 

So much for the vital question of the speed at which 
electrical ard optical disturbances tiavel In some cases 
the speeds are accurately the same, ın no case are they 
entirely different , and in those cases where the agreement 
1s only rough an efficient and satisfactory eaplanation of 
the difference 1s to hand in the very differen: lengths of 
wave which have at present been submitted to experiment 
To compare the speeds pioperly, we must either learn to 
shorten electrical waves, o1 to lengthen lght-waves, or 
both, and then compare the two things together when of 
the same size 

It cannot be seriously doubted that thev will turn out 
identical 


Manufacture of Light 


The conclusions at which we have arrived, that light 1s 
an electiica distubance, and that light-waves are excited 
by electric oscillations, must ultimately, and may shortly, 
have a practical ımpoıt . 

Our present systems of making light artificially are 
wasteful and ineffective We want a certain range of 
oscillation, between 7000 and 4000 billion vibrations per 
second no other ıs useful to us, because no other has 
anv effect on our 1et na, but we do not know how to 
pioduce vibrations of this rate We can pioduce a 
definite vibration of one or two hundred o1 thousand per 
second, in other words, we can excite a pure tone of 
defimte pitch , and we cin command any desned 1ange of 
such tones continuously by means of bellows and a key- 
board We can also (though the fact 1s less well | nown) 
exfite momentaiily definite ethere +] vibrations of some 
million per second, as I have at length eaplained , but we 
do not at present seem to know how to maintain this 1ate 
quite continuously To get much faster rates of vibration 
than this we have to fall back upon atoms We know 
how to make atoms vipiate it 1s done by what we call 
“ heating” the substance, and if we could deal with ndi- 
vidual atoms unhampered by others, it 1s possible that we 
might get a pue and simple mode of vibration from them 
It 1s possible, but unlikely , for atoms even when isolated, 
have a multitude of modes of vibration special to them- 
selves, of wnich only a few are of practical use to us, and 
we do not know how to excite some without also the 
others Howeve1, we do not at present even deal with 
individual atoms , we treat them crowded together in a 
compact mass, so that their modes of vibtation are 1eally 
infinite 

We take a lump of matter, say a carbon filament or a 
piece of quick-lime, and by raising its temperate we 
impress upon its atoms highe: and higher modes of 
vibration, not transmuting the lowe: mto the higher but 
superposing the higher upon the lowe, vntil at length we 
get such 1ates of vibration as our 1etina 1s constructed for, 
and we aie satisfied But how wasteful and indire.t and 
empirical is the process We want a small range of 11pid 
\ibiationg, and we know no better than to make the whole 
series leadmguptothem It 1s as though, in orde: to soui d 
some httle shrill octave of pipes ın an organ, we were 
obliged to cepress every key and every pedal, and to blow 
a young hurricane 

I have purposely selected as examples the mote perfect 
methods of obtaming artificial light, wherein the waste 
jad:ation 1s only useless, and not noxious But the old- 


substances the speed ıs the same, in the case of others it | fashioned pian was cruder even than this it consisted 
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simply in setting something burning whereby not only 
the fuel but the an was consumed, whereby also a most 
powerful radiation was pioduced, in the waste waves of 
which we were content to sit stewing, for the sake of the 
minute, almost infinitesimal, fraction of ıt which enabled 
us to see 
Everyone knows now, however, that combustion 1s not 
a pleasant or healthy mode of obtaining light , but every- 
body does not realize that neither ıs mcandescence a 
satisfactory and unwasteful method which 1s likely to 
be practised for more than a few decades, or perhaps 
a century 
Look at the furnaces and boilers of a gieat steam-engine 
driving a group of dynamos, and estimate the energy 
expended , and then look at the incandescent filaments of 
the lamps excited by them, and estimate how much of 
then radiated energy 1s of real service to the eye Ir will | 
be as the energy of a pitch-pipe to an entire orchestia 
It is not too much to say that a boy turning a handle 
could, if his energy were properly directed, produce quite 
as much real ght as is produced by all this mass of 
mechanism and consymption of materal 
There might, perhaps, be something contrary to the laws 
of Nature in thus hoping to get and utilize some specific 
kind of 1adiation without the est, but Lord Rayleigh has | 
shown ın a short communication to the British Association 
at York! that it ıs not so, and that therefore we have a | 
right to tiy to do ıt | 
We do not yet know how, it 1s true, but it 1s one of the ! 
things we have got to leain | 
Any one looking at a common glow-worm must be stiuck | 
with the fact that not by ordinary combustion, nor yt on | 
the steam-engine and dynamo principle, 1s that easy light | 
Produced Very little waste radiation 1s there from phos- 
phorescent things in general Light of the kind able to | 
afiect the retina 1s duectly emitted, and for this, for even i 
a large supply of this, a modicum of energy suffices | 
Solar 1adiation consists of waves of all sizes, 1t 1S t1ue, I 
but then sola: radiation has innumeiable things to do | 
besides making things visible The whole of its energy 
is useful In artificial hghting nothing but light 1s desired , | 
when heat 1s wanted it 19 best obtained separately, by 
combustion And so soon as we clearly recognize that light | 
1s an electrical vibration, so soon shall we begin to beat | 
about for some mode of exciting and maintaming an | 
electrical vibiation of any requned degree of 1ap dity 
When this has been accomplished, the problem of artificial | 
| 
| 
| 
| 
| 
| 
l 


lighting will have been solved OLIVIR J LODGE 


(To be cortinue t) 





STORU WARNINGS 


WENTY-EIGHT years ago, M Le Verrier wrote to 
the Astronomei-Royal at Greenwich inviting the 
co operation of this country in his scheme for giving 
warning of storms by announcing them and following 
their couse by telegraph as soon as they appear at any 
point of Furope, and in the following yea: (1861) Admnal 
FitzRoy established his system, giving notice of storms 
before they actually strike our coast Notwithstanding the 
success which has attended these efforts, storms sometimes 
overtake us before warning of then approach can be given, 
and every endeavour to increase our foreknowledge of then 
movements should be gladly welcomed Sincesthe year 
1860 much additional light has been thrown upon the sub- 
ject by the systematic publication of synchronous charts, 
such as those commenced by the late Captain Hoffmeyer, | 
Director of the Danish Meteorological Institute Several 
attempts have also been made to utilize the Atlantic 
cables with the object of giving warning of storms leaving 
the American coast or met with by the fast steamers 
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bound to the United States , but these efforts have hitherto 
met with little success from want of sufficient knowledge of 
the conditions esisting over the Atlantic, many storms pass- 
ing wide of the British Isles, others originatingin mid-ocean 
or dying outthere Of the endeavours to connect ourknow- 
ledge of the weather over the Atlantic with the reports 1e- 
ceived from thetwo shores, the labours of Captain Hoffmeyer 
as explained in “ Etudes sur les Tempétes de Atlantique 
septentrional” (Copenhagen, 1880), and recent publica- 
tions of M Léon Teisserenc de Boutin the Annales of the 
Central Meteorological Office of France, deserve especial 
attention With the view of utilizing the American 
weather 1epoits for the purpose of improving European 
weather predictions, M de Bort has made an invesuga- 
tion of the mean positions of high and low pressures in 
the northern hemisphere for all winters since 1838, and 
he shows how these gieat centres of atmospheric action 
correspond to different types of weather, that during each 
season these centies are hmuited in number, and that each 
of them when displaced still hes within a definite area 
During the winter season, for instance, the maxima ale 
arranged as follows --(1) The maximum of Asia, which 
generally includes two parts, one being near Irkutsk, 
the other either in Siberia or Russia, one of the positions 
being usually to the south-west of Tobolsk (2) The maxi- 
mum of Madeira, which 1s also sometimes split up into 
two parts, one being over the ocean and the other over 
Switzerland and Centtal Europe, or joining with a part of 
the high pressures of Asia (3) The Bermuda maximum, 
which is often found over the east of the,United States 
or even in the neighbourhood of Nova Scotia (1) The 
continental maximum of America, which usually hes over 
the mountainous pairts (5> Ihe Polar maximum, which 
appears over Greenland, Iceland, or Norway With 
respect to the min ma, there are (1) the low pressure 
situated over the north of the Atlanfic, which may be 
called the Iceland mimmum, (2) a minimum which 1s 
mostly to be found in Ameca, generally over the 1egion 
of the Great Lakes , ana (3) a minimum which appears 
to belong to the Arctic Ccean, and whose centie generally 
lies near Nova Zembla These mean positions are laid 
down in recent barometiical charts, such as those of the 
Meteorological Office and othe institutions The maxima 
and minima may combine respectively, but there are 
scarcely any condi ions where at least three centres of 
high pressure and two centres of low pressure are not to 
be found between China and California, and between the 
equator and 80° N latitude When the positions of the 
high and low pressures are weil known, we may proceed 
hke the naturalist, and discover, by the examination of 
some portions, those that are vant ng to the whole The 
introduction of this method into meteorology has a duect 
application in the prediction of weather The telegraphic 
repoits now received allow of the construction on one 
hand of the isobaric chart over Europe (which ought to be 
extended as far as Asia), and the isobars in their general 
features over the United States, between the two there 
remains the gieat unknown of the Atlantic Now by a 
methodical discussion of the isobars of the two shores of 
the ocean we ought to be able to reconstitute the conditions 
over the Atlantic wth a gieat amount of probability 
But how aie we to know that there are not two or thiee 
centies of depress‘on over the ocean, fo: the number of 
depressions 1s not limited ? Evidently this is very difficult , 
but for the object in view—viz to reconstruct the geneial 
features of the isobais with sufficient accuracy to make 
use of the data for forecasting the weather in Europe—the 
difficelty 1s not so great In fact, eithe: the depressions 
are grouped so as to be only the subsidiary disturbances 
of a great minimum, and in this case the positiqn of 
the minimum may be indicated, which is the important 
point, or they aie completely separated, forming distinct 
systems of low pressure, fnd then the trace of them ıs 
found ın the isobars cn the coasts, and often even in the 
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arrangement or the number of the maxima situated over 
the Continent 

The essential condition for successfully constructing 
the isobars ıs a knowledge of the various types that pre- 
sent themselves, so that we may discover by a simple 
mspection of the charts of Europe and America what 
geneial type ıs ın question We will g.ve two examples 
m which M de Bost shows that the reconstruction of 
the general chart accoiding to this method would have 
enabled him to foretell two important storms 

On December 2, 1886, the general conditions were as 
shown in Chart No 1 

“ By confining oui attention to the indications given 
solely by the chart of Europe,” he writes, “we might 
expect in France cold weather with cloudy sky and sleet 
showers On the 4th, a depression which was foretold on 
the 3rd had spread over the British Isles, where ıt brought 
bad weathe: , but the barometer rose 1apidly over the 
west of Europe 
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of the month the existence of an area af high pressure 
ove: the west of Europe, and it appears to extend to some 
distance over the ocean , low pressures are observed over 
the noith of the Continent This condition persists, with 
rather cold weather, and on the 7th, in France, a continua- 
tion of diy weather is foretold In England, the forecast 
bears principally on the consequences of the move- 
ment of a small barometric minimum which evists over 
Scotland 
On the 8th a complete change of system occurred , an 
mmpoitant depression 1eached Europe over Portugal, and 
the low pressure extended over the north of the British Isles 
This depression did not fail to bring a storm from the 
north-east While the situation ın Europe was considered 
as fairly stable, and the low pressures of the noith of 
Europe were considered to be chiefly ın operation, an 
important minimum which was advancing from the cen- 
į tral part of the ocean suddenly appeared, and produced 


Supposing that the high pressures would | a complete change of conditions And yet the predictions 


e\tend over Cential Europe, we might expect a spell of | of the European meteorologists were certainly the only 


fine and cold weather 
the barometer occurred over the north of Europe, and 
the wind shifted to south-west On the 7th and 8th this 
condition was intensified, and one of the most violent 
storms that we have experienced for a long time struck 
us, the barometet at Mullaghmore falling to 27 45 inches” 























Cuart No 1—762mr = 30c inches 


If we 1efer to the geneial charts, and particularly to the 
chart of December 2, we shall see chat the barometric 
maximum of Asia 1s in its place, and that over the United 
States theie is a laige area of hgh pressure This 1s 
rathe: extended, and leaves no room for the low pressure 
of the region of the Lakes except in the vicinity of New- 
foundland As there 1s also a rather impoitant baro- 
metrical maximum to the west of Europe, we conclude 
that very important low pressures must exist over the 
ocean off the Ametican coast Under these conditions, 
in order to have fine weather, ıt 1s necessary that the area 
of low pressure of Central Europe siould shift towards 
Sibe11a, so as to allow the maximum to advance over our 
regions On the sth, the increase of the high piessure of 
Asia towards St Petersburg and Finland clearly indicates 
that the area of low pressure cannot shift in its ent.rety 
towards the East The ise of the barometer ove: the west 
of Euiope must not therefore be taken as a sign of lasting 
fine weathe1, but as the result of the approach of the low 
pressure from the ocean From these conditions M de 
Bort shows that the forecast to be drawn for Western 
Europe was entnely opposite to that which resulted from 
the study of the conditions ove: Europe alore 

Another example of the utility of the construction of the 
chafts over the ocean 1s afforded bv the very sudden 
change of weather that occurred on the êth of October, 
1887 (Chart No 2) 


e 
The European weather charts indicate at the beginning 


Instead of that a rapid fall of | ones that could have been made fiom the study of the 


| various da'ly weather 1eports Byt if we construct the 
chart of the 5th of October, we shall recognize that a 
centre of low pressure was very close to the south-west of 
Spain, and was directly threatening Europe A mere 
ı glance at the Chart No 2 would have been sufficient to 
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| change entuely the weather forecasts in Western Europe, 
and would have given ample waining of the approach of 
the storm cf the 8th 

| As to the 1easons which would allow us to trace the 
| isobars over the Atlantic in the way they are represented 





on thechart , the importance of the barometric maximum 
situated over the British Isles and the west of Europe is 
such that we must infer from ıt that the normal maximum 
of Madeira was displaced This conclusion was confirmed 
by the observations from Madeira where the barometer 
was below 29 9 incnes, with a south-east wind Secondly, 
there were no important low pressures in Ameca, there- 
foire these must exist over the ocean and near Europe, as 
the observations from Nova Scotia show higher piessures 
than those “rom Canada Everything concurs, therefore, 
in indicating with certainty the presence of a laige baro- 
metric minimum over the centre of the ocean, and the 
importance of this indication fo. the prediction of the 
weathei ın Emope cannot be contested 

From ghese examples M de Bott concludes—(1) that, 
with the aid of telegraphic reports from America, and 
the knowledge of what 1s taking place over Europe and 
Siberia, we can trace the isobars over the ocean with 
much chance of success , (2) this trace being made, we 
may take useful advantage of it to 1eveal the true 
character cf the general condition of the atmosphere, 
which our charts, limited to Europe and the British Isles 
alone, aie powerless to indicate 
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Commemorative of an Inerdent whuh occurred in St Mai garet's 
Church, Westminster, on August 9, 1888 


BEFORE the altar Man and Maid they stood, 
On altai-step as Man and Wife then kneeled- 

Its Heaven-lent stiains the sacred Organ pealed, 

Moulding thoughts, hopes, and passions as ıt would, 

Till all hearts swam in one melodious flood 

When as rapt Fancy wandered far a-field 

Lo! Eve's fiesh bower stood to her s.ght revealed 

Where hung upon the spray a pure white bud— 

The bride’s half-sister on her nurse’s breast- 

Fair-writ indenture of prevenient Mind, 

An Imogene stole back fiom far Dream-land 

(Spirit of womanhood by a child possessed !) 

O’er whose soft gaze, as Ocean deep, inclined 

My lips with reverence, kissed her dimpled hand 


New College, Oxford, August 26 JJS 





' ® NOTES 

PROF PIAZZI SMYTH has resigned the office of Astronomer- 
Royal for Scotland, and no one who takes the trouble to read 
the second appendix to a paper on “Ihe Edinburgh Equatorial ın 
1887,” contributed by him lately to the Proceedings of the Royal 
Sqgiety of Edinburgh, and now repuinted, will be surprised at 
his decision Before he consented to join ın the project of the 
Board of Visitors, about 1870, of applying to the Goveinment 
for a laige equatorial, Prof Piazzi Smyth pointed out that such 
an instiument, even if once set up complete, would require 
further expenditure yeai afte year to keep it fully efficient, and 
that the working with st would be co peculiaily onerous and 
responsible that the salaries of the officers of the Royal Obsei- 
vatory, Edinburgh, aleady achnowledged to be at, or below, 
staivation point, should be raised more nearly to the level of 
those of other Observatories or of any ordinary Government 
offices He was told that all that was most certainly 1ght,’and 
would be biought about, and the Boa:d of Visitors did most 
honourably proceed to frame a scheme providing for a modest 
addition not only to the observers’ salaries, but to the available 
income of the Obseivatory, to be expended by the Astronomer 
in instrumental repairs, experiments, and impiovements at his 
discretion Under these promising circumstances he acted with 
the Boaid in their application for a laige equatotial The 
instrument was in part set up, under the authority of the Office 
of Works, in 1872, but in the following year, when the erection 
was found very incomplete, the scheme of the Board of Visitors 
fo. increasing the salaries and available income of the Observa 
tory to a point sufficient to finish, maintain, and work the instiu- 
ment, was suddenly and finally disallowed A Committee, 
appointed ın 1876 by Mı (now Lord) Cross to investigate the 
matter, reported for a series of financial improvements similar 
to those suggested by the Boaid of Visitois, but the Home 
Secretary declined to listen to his own Committee Another 
Cemmittee was appointed ın 1879 This Committee did not 
admit the Astionomer to its council, and limited its inquiries to 
the equatorial It advised certain improvements, and obtained 
a giant for executing them, but the giant either still remains 
in the possession of the Office of Works or has lapsed to the 
Treasury—a fact which is the less to be 1egretted as the sum 
was absurdly inadequate It would be hard to match this 

* This sonnet would furnish an unrivalled new situation and a noble sub 
ject for a young painter with lofty aims (if such there be among us) to depict 
In the church invited to participate mn the sacred rite were Star gazers, 
Wonder-workers and Magi (the Darwins the Thomsons, and the Cayle,s) 
who may be suppsed in the person of their representat've to be doing 
homage to the Spirit of Womanhood incarnated in the infant held m the 


arms of her proud and comely nurs, from whom I learned that the child’s 
name wa, Imogene 
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wretched talein any other civilized country , and we can scarcely 
expect that science will continue to flouush in Great Britain 1f 
its claims are to be treated with so much contempt Piof Piazzı 
Smyth, having withcrawn from his position at Edinburgh, retires 
to Clova, Ripon, where he will continue his astronomical studies 

Warm appreciation of his seivices during the forty-three years 
in which he has held office has been expressed on behalf of tue 
Secretary foi Scotland, and by the Senatus Academicus of the 
University of Edinburgh 


THE British Archzxological Association, of which the Marquess 
of Bute 1s this year the President, began tts sittings in Glasgow 
on Monday Although this 1s the forty fifth annual Congress, 1t 1s 
the first occasion on which the Association has cros-ed the 
border 


THE Association of Public Sanitary Inspectors of Great 
Buitain held on Saturday, by invitation of the Mayor (Alderman 
Martin), a public conference on sanitation in the Royal Pavilion, 
Brighton An address by Mr Edwin Chadwick, the President, 
who could not be present on account of his advanced age, was 
read by Dr B W Richardson The address presented an 
interesting general view of the 1ecent piogiess of sanitation in 
this counti y 


Mr WILLIAM CHAPPELL, FSA, who died on the 20th 
inst at his 1esıdence in Upper Biook Street, was known chiefly 
for his efforts to populaiize old English music, but he deserves 
to be 1emembeied also as an ardent student of music in its 
scientific aspects He had a wide and accurate knowledge of 
the natuial laws on which the principles of musical composition 
are based, and his book on the History of Music, both as an 
Art and as a Scierce, is of great value Mr Chappell was 
seventy-eight years of age 


Mr P H Gosse, F RS, the well-known zoologist, died at 
his residence, St Marychuich, Toiquay, on the 23rd inst , at 
the age of seventy-eight Mr Gosse was elected a Fellow of 
the Royal Society in 1856 


Mr WILLIAM A CrorFur has been appointed executive 
officea of the United States Geological Survey, in the place of 
the late Mr James A Stevenson Mr Croffutis a well known 
journalist, and Sczence anticipates that he will fill with success 
the difficult position in which he 1s placed 


CAPTAIN H FABRITIUS, of the Norwegian Hydrogiaphical 
Office, ıs engaged cung the present summer in the steame: 
Professor Hausteen 10 making hydrographical 1esearches on 
the west coast of Norway, similar to those of last yea 
The couise fo'lowed ıs from Malangei southwaids, soundings 
being taken at about every mile to a distance of some sixty 
miles fiom the coast 


SEVERAL 1ecent shocks of earthquake are reported from 
Norway and Sweden In the former country an earthquake 
sho.k of great severity was felt ın various parts of Haidanger, on 
the west coast, shortly after midnight on July 17 Houses 
were shaken, and furniture was thrown down In one place three 
shocks were felt The earthquake was accompanied by loud 
subterranean rumbl'ngs Its area seems to have been very 
hmited ın places only a few miles distant no trace of distuib- 
ance was peiceived On July 28, about 3 am, a very severe 
shock of earthquake was felt along a gieat portion of the 
northern Balticshoreof Sweden At Hernosand, Ornskoldsvik 
and Lungon, the shocks are reported as particularly severe, 
houses shaking, & In some places two or three shocks were 
felt, lasting, so correspondents maintain, several minutes In 
every place loud subterranean detonations were heard ®Agun, 
on the evening of August 17, during a hurricane, a severe 
eaithquake shock was feltgin the neighbourhood of Ystad in 
Scania, in the extreme south of Sweden. 
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On the morning of August 17, about 3 am, a remarkable 
phenomenon attracted attention at the Island of Rugen, ın the 
Baltic A deep rumbling out at sea was head, and soon 
afterwards two enormous waves approached from the north- 
west, breaking over the shore and doing consicerable damage to 
small ciaft At the time the sea was calm, and there was 
no wind 


On the night of July 31 a brilliant meteor was seen at Lin- 
hoping, in Sweder, going in a north westerly direction It 
finally burst, the fragments appeaiirg to ‘all nea the railway 
pak 


Symons's Alunthly Meteorological Magazine for August con 
tains an interesting summary of the climate of “he British Empnue 
dung 1887 Compauing with the summary for 1886, Star ey, 
Falkland Isles, takes the place of London, as the dampest station 
Adelaide has the highest shade temperatme, 111° 2, the highest 
temperature in the sun, 164°, and ıs the driest station Winn 
peg has the lowest shade temperature, ~ 42° 7, and the grea est 
yearly range, 135°9 Bombay has the greatest 1ainfall, and 
Malta the least, and also the least cloud Although the 
maximum shade tempetatures in Austialia exceed those 1n India, 
the aves age maxima of the latte: fa: exceed those of Austiala 


Tue Pilot Chait of the Noith Atlant.c Ocean for August 
shows that although the weather over that ocean was generally 
fine and very mild dung July, a number of depresstons were 
generated, and pioduced gales over the tiars Atlantic routes 
Lhe most violent was one which developed on Jure 27, ın about 
latitude 42° and longitude 52°, reaching our coa-ts on J y4 A 
wind force as high as 11 of the Beaufort scale was 1ecorded 
during its course Dense continuous fog was encounteied over 
and to the westward of the Giand Banks Large quantities of 
ce have been iepoited as fai west as the otn me idian The 
trachs of all the most notable August hurricanes on record aie 
plotted on the chart, and show where these dangerous cyclones 
ate likely to be encoanterel A supplementary crirt showing 
the deielicts in the Noith Atlantic, gives also the comp ete 
history up to date of the great log raft which was abandoned 
last Decembe: This most dangerous obs 1uction to navigation 
consisted of about 27,000 trunks of tiees bound together, and 
measured 560 feet long Thousands of the great logs of wrich 
1t was composed are sull dirfting ove: the commercial routes 


In the American Meteorological Journal for Jaly, Lieut 
Glassford descitbes a new wind vane in use at the California 
State University The design is said to possess novel advant- 
ages, such as suppoiting all the weight upon a point, like a 
compass card, an oil vessel into which padcles dip to lessen the 
suddenness of vibiation, & It may here be mentioned that 
anemometeis with liquid biakes have also been made in this 
countty Mi Rotch contibutes an aiticle on the Observatory 
on the Santis, in Switzerland The observations of this moan 
tain station are regularly published in the dxnalex of the Swiss 
Central Meteorological Office Mr F Waldo gives an abstract 
of the results of comparisons of several of the combined cistern- 
syphon barometeis, known as the Wild Fuess chech baromete.s 
These portable instiumcnts have been for some time in use in 
Russia, and some of them are now intioduced into the United 
States Signal Service The full account of the comparisons was 
prepared for the Chief Signal Office:’s Report, but ıs not yet 
punted 


Dr G N Stewarr, Owens College, sent recently to the 
Royal gociety of Edinburgh a preliminary communication on 
the electrolytic decomposition of proteids He ported out 
that ıt 1s an important question whether the conduction of 
electricity by animal tissues is maın] Po: entuely electrolytic If 
it 1s mainly electrolytic, the futher question becomes interesting, 


What are the electrolytes? The mnquuy ıs thys brought into 
relation with the whole of electro physiology on the one hand, 
and the whole of electio therapeutics on the other and, at the 
present moment, ıt gains special mterest fiom the practical point 
of view, in connection with the recent troduction of strong 
currents into gynecological tieatment ‘he investigation 1s as 
yet far from beng complete, and Dr Stewart is at present 
canying on the experiments In the case of egg albumen ıt has 
been found trat the resistance at any given temperature is not 
changed by coagulation, but that ıt 1s enormously increased by 
dialysis ‘The conclusion is that ıt ıs, mainly at any rate, by the 
electrolysis of the simple inorganic constituents that the current 
passes 


4 THIRD ecition of Prof Silvanus P Thompson's ‘* Dynamo- 
Electııc Mach nery” (E and F N Spon) has just been issued 
Most of the tigatise has been rewuitten for this edition, and much 
new matte: has been addea 


THE University College of North Wales has issued tts Calendar 
for the yea: 1888-89 


e ` 
In the Annual Report, for the year 1887, of the Trustees of 
the Ameiican Museum of Natural History, Central Paik, New 
Yoik City, it is stated that the collections of this Museum aie 
now valued at the sum of about 600,000 dollars ‘‘Itis but 
right to say,” add the Tiustees, ‘‘ that of this lage amount your 
‘lrustees have been the main contibutors The necessityeof 
adding to these collections increases as time goes on, and it 1s 
hoped that more of our citizens will take an eainest and in- 
creased interest in ow Museum, and so aid the Trustees in making 
this stitution what it should be and what om city has a right to 
expect—the geat museum of the country ” 


Iva lette: witten on board the seal-ship /asoz ın the Denmark 
Sound, Dı Nansen diaws attention to the scaicity of seals on 
the coast of Gieenland in recent years Only ten years ago the 
animals were so plentiful and tame that thousands could be 
‘‘clbbed” with the gieatest ease, whereas now they have be- 
come scarce and shy Dr Nansen is of opinion that the ruth- 
less persecution of these animals since 1876, when the first sealer 
appeared in the Denmark Sound, has caused them to alte: their 
habits Formeily they were found on the edge of the duft- 
1ce, Where they were safe from then only enemy, the Polar 
bea, though falling an easy piey to the sealer Now they 
gathe: on the ice close to the shoe, whither vessels cannot 
penetiate, and where they aie, at all events, safe from one 
enemy Ihis says Di Nansen, was fully demonstrated on 
several occasions, particularly on July 2, when seals were seen 
lying ın thousands close under the shore to the north and north- 
east as far as the eye could 1each from the mast head To the 
noith especial y the 1ce was for miles one mass of dark animals 
D: Nansen advocates a close: preservation of the seal The 
seal fishery was a failure this year, and sealers ieport that the 
1ce masses were eno1mous ' 


THE additions to the Zoological Society’s Gardens dung the 
past week include three Black-headed Lemurs (Lewezer by unneus) 
fiom Madagaszar, presented by Captain J Bonneville, a Ring- 
tailed Coats (Vasa 72/2) hom South America, presented by 
Captain James Smith, a Razorbill (Alca torda), British, pre- 
sented by Mr T H Nelson, a Nightingale (Dazlias luscinza), 
British, presented by Mr J Young, an American Wild 
Turkey (Meleagris gallo-pavo 3) from North America, presented 
by Mr F J Coleridge Boles, a Raven (Corvus corav), British, 
presented by Mr F Stemhoff, two Pallas’s Sand Guouse 
(Syrrhaptes paradoxus), bred in Fifeshire, N B , presented by 
Mr Alexander Speedie , a Macaque Monkey (Macacus cynomol- 
gs 6) from India, a Lesseı White-nosed Monkey (Cercopithecus 
petausrsta Q) from West Africa, a Vulpine Squniel (Seru us 
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vulpinus) from North America, deposited , tao Great White 
Herons (Arde? alba), Emopean, purchased , a Moor Monkey 
(Semnopithecus mans us) from Java, a Malabar Squirrel (Serz! us 
mazımus) from India, a Red-bellied Squinel (Serz us var zegalus) 
from Vera Ciuz, a Sclaters Curassow (Crax sclateri Q) fiom 
South Ameca, a River Jack Viper (Vipera shinoceros) from 
West Africa, 1eceived in exchange, a Wapiti Deer (Cavus 
canadensis &), five Brazilan Teal (Quer guedula br asthensts), two 
Chihan Pintails (Da/fila spinicauda), two Tuiangula: Spotted 
Pigeons (Columba guinea), thee Chinese Blue Magpies 
{Cyanopohus cyanus) bred ın the Gardens - 





OUR ASTRONOMICAL COLUMN 

THE SPECTRUM OF R CyGnr —The Rev T E Espin, in 
Circulat No 21r of the Wolsingham Observatory, reports that 
he obseived a remarkably bright lne (appaiently F) in the 
spectrum of this star on August 13 The observation was con- 
firmed on August 22, on which night Dr Copeland also 
observed the bright Ime and determined its position Dunérs 
observations of this star ın 1879, 1880, and 1882 showed it as 
possessing a feebly-marked spectrum of the thud (Secchr’s) type 
A change would ther@fore seem to have taken place in this star 
Place for 1887 0, RA 19h 33m 49s, Decl 49° 57°0 N 


MILAN DOUBLE-STAR OBSERVATIONS —Prof Schiapaielli 
has 1ecently published, in No xxxm of the Publications of the 
Royal Observatory of Biera, the 1esults of lis measmes of 465 
systems of double stais made with the fine 8-inch Meiz refiactor 
of that Obseivatory in the eleven years 1875-85 The obseiva- 
tiéns are nearly 4000 in number, and are for the most pait 
of stais of small distances, z ¢ less than 5”, apart, the binaries 
in 1apid motion ieceiving especial attention lhe measmes 
me grouped together into fom parts, the stars of the Dorpat and 
Pulhowa catalogues forming the first two, then follow stars dis- 
covered by Burnham, and those of othe: discoveiers me giouped 
togethe: in the last Besides these detuled results of the 
measures made with the old 8 inch, with which Prof Schia- 
parelli has done so much excellent work in the past, there aie 
given in an ~pendia mean iesults for a number of the closest 
pairs as measured with the new 18-inch iefiacto. Piof Schia- 
paiell1 seems well satisfied with the performance of this new 
instiument, and records the discovery that the piincipal ster of 
Z 1273, e Hydree, ts itself a very close double, a fact that had 
hitheito escaped notice, notwithstanding the number of obser- 
vations which have been made with varius telescopes upon the 
sta The magnitudes of the two components of the new 
double aie 4 and 55, and the distance 1s 0” 2 or o” 25 
lhe eailie: pait of the volume contains a detailed description of 
the optical performance of the 8-inch 1efractoi, a discussion of 
the errors of the miciomete: and of the accidental error, of 
observation, a determination of the systematic eros of observa 
tion, and a veiy full compazison with Dembowski’s measures 
The differences in the determination of position-angle due to 
the varying inclination of the line joining the two stars to the 
lne of the observer's eyes aie also investigated, but the reversion 
pusm was not used iof Schiaparelli finds that on the whole 
his measmes of distance are fiee from systematic errors due 
to personality, but his position angles nave a tendency to be 
small as compared with those of other obsei vers 

Amongst the notes to some of the more Interesting stars 1s one 
on OZ 285 in which a correction of 180° ıs suggested to the 
angles of Englemann and Peirotin in 1883 and 1885, the star 
being supposed to have passed rapidly through periastron ın the 
long period from 1865 to 1883, in which ıt was unobseived All 
the observations would then be satisfied by an ellipse of 100 
yeais of revolution X 2367 and & 2525 ae noted as appearing 
as single stas with the 18-inch refactor in 1887 

Encke’s COMET —Mr John Tebbutt, Windsor, New South 
Wales, informs us that he picked up this object ongthe evening 
of July 8 Its place as observed closely accorded with that 
given in Dr Bachlund’s ephemeris 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 SEPTEMBER 2-8 . 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 


At Greenwich on September 2 
Sun rises, 5h 17m. ,souths, rrh 59m 2t 6s , sets, 18h 42m 
right asc on mendian, roh 476m, decl 7° 40° N 
Sidereal Time at Sunset 17h 31m 
Moon (New on Septembei 6, 5h )rises,oh 39m souths, 8h 49n , 
sets, 16h 55m might asc on meridian, 7h 37 2m , decl 


20° 54 N 
Rıght asc and declination 
Planet Ruses Souths Sets on meridian 
m h m h m m o 4 

Mercury. 6 2 12 33 19 4 II 216 5 28 N 
Venus 6 35 12 55 19 15 II 433 3 12N 
Mars 12 26 16 39 20 52 15 278 20 24 S 
Jupiter 12 38 16 58 2I 18 15 475 19 19S 
Satun 2 43 10 19 17 55 9 69 17 I9N 
Uranus 8 33 14 9 19 45 12 575 5 29S 
Neptune 21 28* 5 15 13 2 4 24 18 59 N 


* Indicates that the rising is that of the preceding evening ~ 


Occultations of Stars by the Alvon (visible at Greenwich) 
Corresponding 
angles from ver- 


Sept Star Mag Disap Reap tex to right for 
inverted image 
hm h m r a 
2 61Gemimorum 6 O 4 © 50 84 216 
3 BAC 2854 6 4 54 neat approach 135 — 
Sept h 
4 I Saturn in conjunction with and o° 34’ south 
of the Moon 
7 o Mercury in conjunc 100 with and 3°46 south 
of the Moon 
7 7 Venus in conjunction with and 3° 32’ south 
of the Moon 
Variable Stars, 
Star RA Decl 
h m a hi h m 
A Taur 3 545 I2 I0oN Sept 4, 20 26 m 
Ç Geminorum 6575 2044N » 8,21 om 
3 Libree I4 550 8 4S » 6 21 42m 
V Ophiuchi 16205 1210S » 6, M 
U Ophiuchi 17 109 120N° , 4, rm 
n 2I 22 m 
W Sagittaru 17 579 2935N » 8 Iom 
B Lyre 18 460 33 14 N g 7, 23 0 My 
R Lyræ 18 519 4348N ia. a2; M 
S Vulpeculæ 19 438 27 IN D-2 AT 
n Aqulæ 19 46 8 o43N » 7 0 0M 
R Sagittee 20 90 16 23N » 6, m 
X Cygni 20390 35 N » 55 3 OAS 
T Vulpeculee 20 467 27 50N » 2% 3 off 
5 Cephe: 22250 5751 N » 4 I Om 


Af signifies maximum , #2 minimum , #2 secondary minimum 
Meteor-Showers 


RA Decl 
Near Algol 43 39 N Swift, streaks 
s» € Lyre 282 42 N Swift, bright 
s» B Piscium 345 IN Slow , bight 





GEOGRAPHICAL NOTES 


THE cmient number of the Proceedings of the Royal Geo- 
graphical Society contains the 1epoit of his first year’s work by 
Mr Machinder, the Reader in Geogiaphv to the University of 
Oxford, whose appointment is due to the Society He describes 
the year as one of 1econnoitie and pieparation , neveithele-s he 
delivered forty-two ordinary lectures in the University, and one 
public lecture , in each of the three teims he lectuied for seven 
weeks twice a week, having two comses going on side by side 
on different days, to one of which he imparted a scientific, to 
the othe: an historical bias The notices were, by permission of 
the Board of Faculties, published ın the lists of two separate 
Facultres—Natural Science and Modein History On the screntific 
side the lectures have been on the principles of geography —‘“‘a 
review of the subject not merely physical, yet taking the feature, 
and not the,region, as the basis of classification ” This corse 
has not been so well attended as the other, but Mr Mackinder 
congratulates himself that he has never been wholly witleout an 
audience, ‘‘a fate not altogether: unknown just now to Oxford 
Professors and Readers ” On the historical side the lectures were 
on the geography of Centra? Europe, and the influence of physi- 
cal features on man’s movements and settlements ‘‘ My aim 1s 
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to fumsh general instruction to as large a number as will favour 
me with their attention , and also to have always round me two 
or three whom we may style specialists I can only say that I 
now see a very fair prospect of obtaining the latte: It may be 
well to place on record my humble opinion, that the best pre- 
hminavy training for a geographical sfeczalzst 1s sound grounding 
in general science, and superadded to this an elementary know- 
ledge of history I have found by experience that ıt 1s exceed- 
ingly hard to give the necessary scientific knowledge to an 
historian ”—a somewhat hard saying for the histonans In the 
coming academical year the lectures will be on the phys'ca: 
geography of continents, the geography of the British Isle-, and 
the historical geography of North America As Extension 
Lecturer, Mr Machinder has delivered 102 lectures on geo- 
graphy and physiography at various towns throughout the 
country 


In the August number of the Scottish Geogi aphical Magazine, 
Mı Forbes reports on his attempts to reach tne Owen Stanley 
Peak, and muidentally describes the moving adventures by 
flood and field of his last expedition Although not successful, 
owing to moie than one unexpected m:shap, in reaching his 
goal, Fe claims that the 1esults accomplished so far have not 
been few or considerable Large additions have been made to 
botanical and some to zoological science, an extensive series 
of meteorological observations has been tabulated, and a tract 
of country ha» been mapped for the first ttime Mr Ravenstein 
briefly describes the recent explorations in the territories of the 
African Lakes Company between Nyassa and Tanganyika Both 
these papers are accompanied by excellent maps Archdeacon 
Maples, of the Universities Mission to Central Africa, gives a 
detailed account of Lukoma, the principal island in Lake 
Nyassa, which, although only 4$ miles long by 24 b oad, as 
a population of 2500, o1 about 220 to the square mile, in 
consequence of its comparative freedom fiom war ** Ula,” or 
witchcraft, of the kinl described by Mi Rider Haggard with 
such graphic force in one of his earlier works, prevails, and 1s a 
curse to the island Hen Metzger contributes a most inteiest ng 
paper on the scientific wors lately done in the Dutch East Indies, 
based mainly on recefit Government publications and those of 
various learned Societies in Holland and Java 


THE current numbe: of the Deutsche Geographische Blatter 
contains two papers of considerable geogiaphical and ethno- 
logical interest The fist, by Herr August Fitzau, 1s devoted to 
the hittle-known region of the rorth-west African seaboard 
between Moiocco and the Senegal River After an historical 
survey of the various attempts made to found European settle- 
ments in this region, the winter descirbes ın detail the sections of 
the coast between Agadu and Cape Juby, and thence to Sant 
Lous He then deals with the Western Sahara in general, and 
especially with the ethnological relations of the regions south of 
the Atlas and north of the Senegal River, urtving at the general 
conclusion that, although Arabic has become the dominent 
language, the old Berber or Hamuitic ıs stul the prevailing 
ethnical element, variously modifiel by Semitic and Negio 
influences In the second paper the distinguished traveller and 
ethnologist, Dr O Finsch, gives a sympathetic and permanen ly 
valuable account of the hfe and work of the late Mukluto- 
Maclay, to whom anthropological science 1s so much indebted 
for his profound studies of the Malayan, Papuan, Negrito, 
Melanesian, and Australian races The memoir ıs very com- 
plete, including a detailed accourt of the naturalist’s tiavels with 
their scientific results, his vast ethnolog cal collections and 
the zoological stations founded by him, and concluding with 
a full descriptive catalogue of his numeious geographical, 
anthropological, and zoological wiitings 


THE July number of the Bollettino of the Italian Geographical 
Society is mainly occupied with Leonardo Fea’s recent explora- 
tions in Tenasserum The chief points vis ted were the curious 
“Farm Caves” in the Moulmein district, and Mount Mua 
(Moolaee) in the Dona Range This peak, culminating pomt of 
Tenasserim (6300 feet), was 1eached and ascended to its summit 
after a journey full of difficulties and hardships, which followed 
the course of the Jeeayng-Myit and its great southern tributary, 
the Undurd, as jar as Meetan in 46° N, 98° 30° E Fiom 
Meetan, the route struck north to lagata and Mula through the 
hilly territory of the little-known Ayaeen Karens Of tris 
tribe Signo. Fea gives an interesting account, and he was also 
successful in securing a luge zoolpgical collection, imcluding 
450 shins of birds, ove: 400 mammals, many hundied reptiles, 
batrachians, and fishes, besides numerous insects, spiders, 


mollusks, and other small animals These treasures go to enrich 
the valuable zoological materials already brought together ın the 
Natural History Museum founded at Genoa by the Marquis 
Giacomo Doria The paper is accompanied by a map of the 
region explored, as well as by several original sketches by the 
naturalist himself The Maquis Doria has added a useful list 
of the various memoirs that have appeared in connection with 
Signor Fea’s geographical and biological researches in Burmah 
during the last four years 


THE most important amongst recent exploiations in Indo 
China are those undertaken by the*Vice Consul for France at 
Luang Piabang, the capital of an outlying region of Siam of the 
same name, and itself situated on the Mekong M Pave, the 
official in question, has since succeeded ın reaching Tonquin from 
this place by two different routes, the most prac*icable apparently 
being that to the north-east along the valley of the Namseng, 
a tnbutary of tne Mekong and then across the mountains forming 
the watershed of the Mekong and Songko1, or Red River of 
Tonquin, to the valley of Nam Tayor Black River, down which 
M Pavie proceeded to Sontay and Hano: 


AT a recent meeting of the Swedish Geographical and 
Anthropological Society, Baron H von Schwerin gave an 
account of his late expedition to the Congo and West Africa, 
extending ove: a period of nearly t®o years, and under- 
tahen at the instance of the Swedish Government He had 
proceeded in a steamer as fat up the Congo as Stanley 
Falls, and then up the Kassai, the principal tributary 
of tke forme: Neat he had, in the company of his 
countryman, Lieut C Hakansson, explored the basin of thè 
Inkıssı, another tributary of the Congo, and from Bantna made 
an excursion mto the land of the Mushirongi, south of the 
mouth of the river, a country never hitherto visited by any 
European After a journey to Angola and Mossamedes, on the 
west coast, a journey performed ın a sailing-vessel, and ex- 
tending as far north as Cape Negro, he made an excursion into 
the laads of Kakongo and Kabinda, situated to the noith of the 
mouth of the Congo, which had also hitherto been considered 
closed to Europeans The heat on the Congo was not so 
excessive as was generally imagined A temperature above 
35° C was rare, but what were paiticularly enervating and 
exhausting were the steadiness of the high temperature and the 
total absence of cooling breezes, whether in the shade or at 
night, and, more than either, the exce sive humidity of the an 
He considered the climate of the Congo one of tl e healthiest in 
Africa Finally, Dr Schweim gave an account of his discovery 
on the promontory south of the Congo Rive: of the remains of 
the marble pillar raised there in 1484 by Diego Cam in com- 
memozation of the discovery of this mighty river, and destroyed 
by the Dutch in the sixteenth century ‘Lhe speaker also 
exhibited a large and valuable collection of scientific objects 
gathered in Africa. 





NOTES ON METEORITES 


I 
THEIR FALL AND PHYSICAL CHARACTERISTICS 


A PERUSAL of the Chinese annals—which reach back to the 
year 644 before our era, and are still models of patient 
record—or of tne mucn more irregular and less complete ones of 
the Western world, shows in the most definite manne: that 
since the very commencement of human history, fiom time to 
time falls of bodies on to the earth from external space have,been 
noiced Bhot has traced in Ma-tuan-lin the record of sixteen 
falls fiom the date before mentioned to A D 333 
The earliest fall recorded ın Europe, however, transcends in 
antiqu.ty anyth:ng the Chinese can clam, dating as ıt does from 
1478BC_ It happened in Crete, but the record 1s much more 
doubtful than that of the falls in 705 and 654 BC, noted, the 
first by Plutarch, and the second by Livy 
But in 46@8B c occured a fall at Aegos Potamos, ın Thrace, 
concerning which the Chronicles of the Parian marbles, Plutarch, 
and Pliny all give us information It was of the size of two 
mil! stones, and equal in weight to a full waggon-load} Later, 
there-fell in Phrygia, m about the year 2 4 B C , a stone famous 
thiough long ages, which was presetved theie fot many genera- 
tions It was described as ‘‘a black stone, in the figure of a 
cone, cuculat below and ending in an apex above” It was 
worshipped by the ancients as Cybele, the mother of the gods, 


* Humboldt, “ Cosmos,” Otte’s translation, vol 1 p 103 
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and was tiansfeyed to Rome, as an oracle Fad announced that 
the Possession of it weuld secure continual prospeiity to the 
State 

In more modein times we have records of various falls of these 
bodies The following—a few out of a very great number—either 
possess a national interest 01 are the statements of eye witnesses 

In England there fell a stone in the afternoon of December 
13, 1795 A labourer happened to be working near Wold 
Cottage, Thwing, Yorkshne, when this stone fell within a few 
yards of him On digging the stone out of the ground it was 
found to have penetrated a foet of soil and half a foot of chalk rock, 
and to weigh 56 pounds ‘The inhabitants of the neighbouring 
villages likened the explosion to the firing of guns at sea, while 
in two of them the sounds were so distinct of something rushing 
through the air towards Wold Cottage that some of the people 
went to see if anything extiaordinary had happened 

The next account 1s from Jieland It 1s the narrative of an 
eye-witness of a fall of meteorites in the county of Limerick 

‘Friday morning, the roth of September, 1813, being very 
calmand serene, and thesky clear, about 9 o’clock, a cloud appeared 
in the east, and very soon afte: I heard eleven distinct reports 
appearing to pioceed thence, somewhat resembling the discharge 
of heavy aitillery Immediately afte: this followed a considerable 
noise not unlike the hgating of a large dium, which was suc- 
ceeded by an upioar resembling the continued dischaige of 
musketry in lne “Ihe sky above the place whence this noise 
appeared to issue became darkened and very much disturbed, 
making a hissing noise, and from thence appeared to issue with 
great violence different masses of mattei, which directed their 
course with great velocity in a horizontal duection towaids the 
west One of these was observed to descend, it fell to the 
eaith, and sank into ıt more than a foot and a half, on the lands 
of scagh, ın the neighbourhood of Patrick’s Well, ın the county 
of Limerick It was immediately dug up, and I have been 
informed by those that were present, and on whom I could iely, 
that ıt was then warm and had a sulphurous smell It weighed 
about 17 pounds, and had no appearance of having been fractured 
1n any part, for the whole of its surface was uniformly smooth and 
black, as if affected by sulphur or gunpowder Sıx or seven 
more of the same kind of masses, but smaller, and fiactued, as 1f 
shattered from each othe: o1 fiom laige: ones, descended at the 
same time with great velocity in ditferent places between the 
lands of Scagh and the village of Adare One more very laige 
mass passed with great rapidity and considerable noise at a small 
distance fiom me, ıt came to the ground on the lands of Biashy, 
and penetrated a very hard and dry eaith about 2 feet This 
was not taken up foi two days, it appeared to be fractued in 
many places, and weighed about 65 pounds! Its shape was 1ather 
round, but uregular It cannot be ascertained whether the 
small fragments which came down at the same time cor esponded 
with the fractures of this lmge stone in shape or numbei, but the 
unfractuied pat of the surface has the same appearance as the 
one first mentioned ‘Lheie fell also at the same time, on the 
lands of Faha, another stone, which does not appear to have 
been put of or separated from any other mass, its shin 1s 
smooth and blackish, of the same appearance with the first men- 
tioned , ıt weighed about 74 pounds , 1ts shape was very irregular, 
for its volume was very heavy It was about thiee 
mules ın a dnect line fiom the lands of Biashy, where the very 
large stone descended, to the place where the small ones fell in 
Adae, and all the other» fell intermediately , but they appeared 
to descend horizontally, and as if discharged from a bomb and 
scattered in the an ” + 

Thé fall of the meteorte of 1885, near Mazapil, ın Mexico, 
was thus described by an eye witness vouched for by Prof 
Bonilla — 3 

“It was about nine ın the evening when I went to the coral 
to feed certain horses, when suddenly I heard a loud hissing 
norse, exactly as though something 1ed hot was being plunged 
into cold water, and almost instantly theie followed a somewhat 
loud thud At once the corral was covered with a phos- 
phorescent light and suspended ın the air were small luminous 
sparks as though from aiocket I had not recovered fiom my 
surprise when I saw this luminous air disappear, and there re- 
mained on the giound only such a light as 1s made when a match 
is rubbed A number of people from the neighbouring houses 


1 See British Museum Introduction to the Study of Meteorites, p 17 

23 Quoted by Ma kelyne, ‘‘Lecture Notes o1 Meteorites,” Nature, 1°75, 
vol xu p 485 

3 Narukg, sol sav p £72 


came running toward me,and they assisted me to quiet the horses, 
which had become very much excited We all asked each other 
what could be the matter and we were afraid to walk in the 
corral for fear of getting burned. When, in a few moments, we 
had recovered fiom our surpiise, we saw the phosphorescent lizht 
disappear, little by little, and when we had hrought lights to look 
for the cause, we found a hole in the ground and in it a ball of 
fie We retued to a distance, fearing ıt would explode and 
harm us Looking up to the shy we saw from time to time 
exhalations or stars,’ whicn soon went out, but without noise We 
returned after a little, and found in the hole a hot stone, which 
we could barely handle, which on the next day we saw looked 
like a piece of iron, all might ıt rained stars, but we saw none 
fall to the ground, as they seemed to be exunguished while still 
very high up,” 

The next 1ecoid of the phenomena attending a fall m the 
United States (though the obse-vei quoted did not actually see 
the fall) 1s taken from a lecture by Prof Newton — 2? 

“< The observers,’ he says, ‘who stood near to the line of the 
meteon’s fight, were quite overcome with fear, as ıt seemed to 
come down upon them with a rapid increase of size and brilliancy, 
many of them wishing far a place of safety, but not having the 
time to seek one In this fright the animals took a part, horses. 
shying, rearing, and plunging to get away, and dogs retreating 
and barking with signs of fear The meteor gave out several 
marked flashes in its course, one more noticeable than the rest 

Thin clouds of smoke and vapou: followed ın the track of 
the meteor From one and a half to two minutes afte: the 
dazzling, terrifying, and swiftly moving mass of light had ex- 
tinguished itself in five sharo flashes, five quickly recurring 
repoits were heard ‘Lhe volume of sound was so great that the 
reverberations seemed to shake the earth to its foundations , 
buildings quaked and rattled, and the furnituie that they con- 
tained Jarred about as 1f shaken hy an earthquake , ın fact, many 
believed that an earthquake was ir progress Quickly succeed- 
ing, and blended with the explosions, came hollow bel'owi:ngs 
and rattling sounds, mingled with clang, and clash, and roar, that 
rolled away southward, as if a tornado of fearful power was 
retreating upon the meteor’s path ’ . 

“ About 800 pounds of stones, neaily 200 ın numbei, have been 
picked up ın a region seven mui'es by four, a little east of the end 
of the meteor’s path, which without any doubt came from the 
meteor Some were picked up on the surface of the frozen ground 
One was found on the top of a snow-bank, and about 40 feet 
away were marks of a place where st had first struck the ground 
Some were ploughed up in the spring The two largest found, 
of 74 pounds and 48 pounds, fell by the roadside, and a law- 
suit: to settle whether they were the property of the finde: as 
being wild game, or o” the owner of the lands adjacent as 
being real estate, was decided in favow of the owne: of the 
land ” 

In some cases of observed falls the rate of movement of the 
meteorite through the a.r has been determined, 01 concomitant 
circumstances have enabled ıt to be 1oughly estimated 

‘The velocities have neen widely different Before they are 
stated, s me terms cf comparison may be given — 


Metres per Miles an 
second hour 

Ra,lway trams 27 neatly 60 
Flight of swallow 30 to 40 67 to 92 
Projectiles 300 to 400 670 to 920 
Sound 3353 nearly 750 
Mercu 48,900 109,358 
Venus 7 | Movement { 36,780 83 162 
Earth Orbit l 30,430 68,052 
Mais 24,650 55,135 5 


The highest velocity of fight though the air has been that of 
the Stannein meteorites, 45 miles a second The lower part of 
the flight of the Iowa meteoiite was performed at 12 miles a 
second. 

In only a few cases have the velocities been observed to be 
very great at the earth’s surface, the retarding effect of the 
passage thiough the atmosphere being considerable Some have 
buried themselves deepiy ın the ground, and one (New Concord} 
broke a 1ailway-sleepe: Several meteorites have fallen so 
rapidly that the sound of tne explosion followed them Lut 
geneially the rate 1s so slow that they are not broken on striking 


1 The meteor fell during a star shower 
~ Nature, vol xix. p 315 


426 


NATURE 


[August 30, 1888 








the suiface, and some that fell at Hessle on ice only rebounded 
without cracking ıt 

These bodies, when they fall under such conditions that they 
can be picked up and eaamined, aie called meteorites The 
first thmg that strikes one when looking for the first time at 
these meteorites, 1s that then general foim has the characte: of 
being essentially fiagmentaiy, indicating that what we see is the 
result of a fiacture 

The next point observed ıs that there is a very great 
difference between the interior and extenor appeaiances of 
these bodies That this 1s caused by the heat and friction to 
which the exterior suface 1s exposed is proved by what was 
noticed ın the case of a meteontte that fell at Butsura in 1861 
Fragments of this stone weie picked un thiee or four mi'es 
apart, and, with the exception of one cornei, the otiginal 
meteorite has been built up again by piecing the fiagments 
together [he faces fit perfectly Important pieces of this 
meteorite are in the British Museum, and these aie all coated 
with the cru t to which reference his been made But, on 
the othe: hand, another of these fragments not coated fits 
another also not coated Hence, to quote Piof Maskelyne, 
“ We can asseit that this aerolite acauned, after coming into 





our atmosphere, a scoriated and blackened smface or inciusta- 
tion The first explosion drove the fragments first alluded to 
asundei, and these became at once incrusted on their bioken 
surfaces , but others which were separated after waids, probably 
on the last of the three explosions, had not sufficient velocity 
left [the heat being at the same time reduced] to cause their 
| incrustation in the same manner as was the case with the 
fragments previously severed ” ł 
The supposition 1s that the tempeialme 18 practically high 
enough to melt the meteorite, -and that its surface as we 
see it afte: it has fallen does not in all cases represent the 
surface exposed to the an during *the whole of the flight, but 
that ıt 1epresents the last swface The meteorite may have 
i been twenty times bigger but the rest may have been melted off 
| hke tallow would be, so that finally there 1s very little visible 
| effect towaids the interior, as the melting 1s more rapid than 
the conductzon The thinness of the co called vanish, then, 1s 
caused by the asr-molecules cairying away the re-ults of fusion 
as fast as the heat penetrates towaids the infeitoi, so leaving 
only, as aiule, a very thin film behind 
‘This crust 1s usually dull, but sometimes, as in the Stannern 
meteorite, bught and shining, like a coating of black varnish 


Fic 1 —Mazipil Meteor c Iron (Ẹ natural s ze), showing thumb marks 


Saby } cn examining with a mictoscope a thin section of a 
meteo ite, cut peipendicular to the crust, found that it 1s a tue 
black glass filled with small bubbles, and that the contrast 
between it and the main mass of the meteorite 1s as complete as 
possible the junction between them being sharply defined, except 
when portions have been injected a shout distance between the 
crystals Hewittes --‘‘Wethus havea mos‘ complete proof of the 
conclusion that the blach crust was due to the true igneous fusion 
of the suface under conditions which had httle or no influence at 
a greater depth than 1/100 of aninch In the case of meteorites 
of different chemical composition, the black ciust has not 1e- 
tained a true glassy chaiacter, and 1s s>metimes 1/50 of an 
mech in thickness, consisting of two very distinct layers, the 
internal showing particles of iron which have been neithe: melted 
nor oxidized, aad the external showing that they have been 
oxidived and the oxide melted up with the surrounding stony 
matter Taking everything into consideration, the miciosc >pical 
structare of the ciust agrees perfectly well with the explanation 
usually adopted, but rejected by some authors, that ıt was formed 
‘by the fusion of the exteinal surface, and was due to the very 


* «On the Structure and Origin of Meteorites,” NATURF, vol av p 495 


' rapid heating which takes place when a body moving with 

| planetary velocity rushes into the eaith’s atmosphere—a heating 
so 1apid that the suiface 1s melted before the heat has time to 
penetiate beyond a veiy short distance into the inteioi of 
the mass ” 

In some cases close undei the crust 1s found a mixtmé@ of the 
mineials thotlite, asmanite, and bionzite, of an unaltered light- 
brown colow, although they turn deep black when 1atsed to a 
temperature slightly above that at which lead melts ° 

Phe ciust cı varnish of the meteorite im many cases contains 
numeious furrows and tidges, so that it 1s not equally thich 
This effect 1s caused, as it 1s supposed, by its motion thiough 
the an in g fixed postion, the forwaid pait of the meteorite, in 
1egaid to its sine of motion, bemg most hquefied, and the liquid 
flowing unequally towards the hindei part 

A very special study of the results of the passage thiough the 

| air n a desideratum Thus, in the case of the Tennessee iron, 
which fell fiom a cloudless sky (and which therefore fell with a 
low velocity >», the oute: surface is elaborately ieticulated, edges 


x “ Lecture Notes,” loc cıt p 487 
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of thin Jaminz of metal inclined at angles of 60° traversing it 
Hence no fusion of the superficial layer took place 1 

Anothei peculiaiity of the su: face 1s that ıt 1s generally covered 
with small depressions called ‘‘ thumb-maiks,” as they have been 
likened to the impiessions that one makes when pressing some 
snch substance as putty with one’s fingers The cause of these 
thumb-marks 1s unknown, but they have been found to bear a 
close resemblance to marks which have been noticed on giains 
of gunpowder blown out on fining large guns 

A possible cause of these pittings is thus suggested by Prof 
Mashelyne —‘‘ The aerolite comes into om atmosphere from 
regions in which the temperature—‘the cold of space ’—may 
range as low as 140° C below zero, and though the mass, from 
the absorption of sola: heat, would possess a tempeiatme much 
above this, ıt would nevertheless be intensely cold, and conse- 
quently more brittle than at ordınary temperatures , and hence, 
on its entering our atmosphere, the heat ıt instantaneously ac- 
quires on its oute: portion expands this, and tends to tear ıt 
away, so as to dissever the exterior from the interior, which 
continues to be 1elatively contiacted by the intensity of the cold 
which the aerolite brings with it fiom space The consequence 
1s, first, that little bits of the stone spring out all over it, leaving 
those cious little holes or pit-marks which are characteristic of 
a meteonte, and every, now and then, as the heat penetrates, 
laiger masses split away, of which interesting evidence 1s afforded 
by the meleoiite, for mstance, that fell at Butsura on May 12, 
1861 

On this ıt may be remarked that the pittings me common to 
nons and stones, while the above explanation only apples to 
stones 

Tg is not a little worthy of notice that the pitting does not 
always appea: on all the smfaces In the case of a meteorite 
which fell in Kentuchy in 1877, one portion of it 1s very extensively 
and regularly pitted, while the rest ıs comparatively smooth 
The ciust ıs dull black, and ıs as peifect as when the stone 
fell There was a fiesh bioken spot of two or three square 
centimeties, which was evidently made prior to the fall, for a 
few small specks of the melted matter adhered to the surface ? 

These meteorites, which we can thus examine, aie 1n all prob 
ability, for the most pait, 1emnants of larger bodies which had 
enough substance in them to stand the wear and tea of getting 
through ow atmosphere 

The fragments picked up even fiom the most extensive 
falls hue appeared to those who have witnessed or who h&ve 
subsequently Studied the phenomena to be out of all proportion 
small to the violence and magnitude of the explosive and 
luminous effects observed 

The ougin of the concomitant phenomena so universally 
recoided 1s not fai to seek 

Supposing a meteorite passing towaids the earth through the 
atmosphere, what sort of effects ale we to expect to find? It 
passes, as we have alieady seen, veiy rapidly into the eaith’s 
atmosphere, which consists of molecules with a ceitain mew 
fiee path, and the tempeiatuie and pressme of which aepend 
upon the encounters between these molecules 

When we come to conside: the general velocity of movement 
of these molecules, we find that the big molecule, the meteorite, 
is tiavelling towaids the earth about fifty times faster. The 
result is that there is a tremendous crowding of an, so to speak, 
in font of the meteouite, a tremendous pressure and therefore a 
tremendous temperature brougnt about by its passage There is 
a paitial vacuum behind which subsequently has to be filled up 
by the transit of the molecules 1ound the meteouite itself fiom 
the fioht pat to the back 

We have theiefore conditions fo. producing most violent 
action upen the meteorite, both by pressure and tempeiatuie , 
it may be ciushed by the piesswe to which ıt ts subjected, it may 
be melted by the heat produced by the cnculation of the mole- 
cules iushing past ıt We may therefore have violent incan- 
descence and explosion, and as we have the an molecules rusning 
violently from fiont to seu we shall have almosg the noise 
of a thunderstorm added to the sudden luminosity resembling 
hghtning 

The obseiveis of actual falls have heard other special noises, 
due, not to the explosion itself, but to the rapid passage of the 
meteorites thiough the air, from the ‘‘ ping ” of a rifle bullet to 
the hum of a locomotive, sounds which have been likened to the 
tearing of linen, the lowing of cattle, the flapping of wings 

We can best study the differences in the stiuctme of 
meteorites by prepaiing a polished section In some cases this 

1 Flight of cit p 108 2 lbid p 200 


has a distinctly metallic looh We find, in fact, a metallic frag- 
ment composed almost entirely of iron, but with a certan amount 
of nickel 

The nickel in the 1ron meteorites causes them to have a whitish 
appearance, and it isin this way that they have been mistaken 
for silve. when found, the nickel preventing the oute: surfaces 
fiom rusting as 1s the case with an oidinary tron 

By taking a polisned section, and exposing ıt to the action 
of an acid o1 bromine, we obtain what have been called the 
“figures of Widmansiatten ” ‘These figures are more or less 
complicated, and remarkable for their extreme regularity They 
are due to the inequality of the action of the acid on the various 
consti ats of the polished surface , these being various alloys of 
iron and nichel 

In other specimens the charactenistic ıs that the metal, 
instead of being continuous as in those pieviously 1efeied to, 
appears to have existed once as a spongy paste, and to have 
included fragments of stony mattei, so that in the section, in- 
sterd of getting the pme metallic Justie all along, we only get 
it here and there We pass fiom metal to metal f/us stone 

In yet other specimens we get another generic case iepre- 
sented in which the s‘one ıs the main point and the metal the 
exception, the metal appearing as excessively small gianules , so 
that in the final term of the serres we come to almost pue stone 
with no iron to speal of 

In he case of the stones, not only does the meteorite itself 
give the idea of a fiagment, as in the case of the nons, but the 
ternal structure of many of them shows that the whole 
meteorite 1s composed of fragments, giving the characteristics of 
a biecciated 1ock made up of pieces cemented together 





Fic 2—Secuon of Mazipil Meteonic Iron (natural size), showing 
Wid nanstatten figures 


Further, these constituent particles, as pointed out by Sorby, 
aie ofien themselves mere fhagments, although the entire body 
before being broken may originally have been only one fortieth 
or one fifueth of an inch in diameter 

On examining thin sections of stony meteoutes by means of 
polarizec' hght, they are found to be crystallized throughout, the 
interference tints coloming the different ciystals of which the 
sections aie composed, thus showing tne ciystalline characte: of 
the whole The stony part of both siderolites and aeivlites 1s 
almost entnely ciystalline, and piesents a peculiai ‘‘ch ndiiuc” 
structure, which make meteouttes differ fiom ordinary tenestual 
rocks , the loose giains in these aie found to be more o1 less 
aggiegated ın little spheiules, and of similai mineral to those 
which inclose them 

These spherules, or cnondioi—then sizes varying very con- 
siderably, some of which can be seen only unde: a micioscope, 
while otheis me as large as a che:ry—are found embedded in a 
mati, made up, 2s ıt appears, of m nute splinters such as 
would result from the disintegiation of other chondrui 

While the chondio: in teiestilal 10chs sich as perlite, 
obsidian, pitchstone, and in many diorttes, ire radiate hbious, 
those occuning ın meteouites are but 1arely so, and the arrange- 
ment of the fibies within the spherule 1s eccentiic While the 
meteoritic chondio1 also consist of the same ingiedients as the 
matrix, and often differ from it only in being more coaisely 
granular, the chondro: of terres rial rocks are differently 
constituted fiom the matrix } 

The weight of meteuiites varies very consideiably, 1amging 
fiom tons to very small specimens It not only depends on then 
volume but on then chemical composition, as some of the stony 
ones havea low density while@otheis are nearly pure metal 

The largest metevuttes of which mention is made are those 
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of Otumpa (province of Tucuman, South America}, an iron 
weighing thuty tons, of Durango (Mexico), mineteen tons, 
and of Cranbourne, Australia (now in the British Muse im), 
which weighs over thiee tons 
The Nejed non, the largest which has been seen to fall, 
weighs nearly 130 pounds 
Considering the very conside:able number of falls which have 
taken place, the number of nons which have been seen to fall 1s 
remarkably small ‘They are as follows — 
Agram, 1751 
‘lennessee, 1835 
Biaunau, 1847 
Victoria West (South Africa) 1862 
Nejed, 1863 
Nidigullam (Madias) 1870 
Rowton, Shropshire, 1876 
Mazapil, 1885 
Cahin Creek, 1886 
The following table coitains a list of some of the larger 
meteorites, besides those mentioned above, which have been found 
from time to time, with the locality of theu fall and their weights 
in grammes (1000 grammes = 2 2 pound, avoirdupois (nearly), 
and 1,018,181 grammes (nearly) = I ton) — 


Szderttes— Weight in grammes 


Bahia, Brazil 6,350,000 
Charcas, Mexico 780,0c0 
Tucuman, Argentine Republic, South America 637,000 
The Butcher Iron, Deseit of Bolson de Mapımı, 

Mexico 253,632 
Toluca Valley, Mexico 91,007 
Cocke County (Cosby’s Cieeh), Tennessee, 

USA 52,325 
Rancho de la Pila, nine leagues east of Durango, 

Mexico 46,512 
Obernhuchen, near Buckeburg, Geimany 35,366 
Carthage, Smith County, Tennessee, US A 24,570 

Sider olttes— 
Tmulac, Desert of AJacama, South America 227,328 
Estherville, Emmet County, Iowa, US A 116,487 
A ei olites— 
Wold Cottage, Thwing, Yorkshire 20,111 
Pultusk, Poland 18,007 
Butsura (Qutahar Bazaai), Bengal, India 13,071 
Knyahinya, near Nagy Berezna, Hungary 13,053 
Duala, N W of Kurnal, Punjab India 12,588 
Dhurmsala, Kangia, Punjab, India 12,407 
Nellore (Yatoor), Madras, India 11,287 


Classification of Meteorites 
Meteorites have been ananged into three classes first, masses 
of iron alloyed with nickel, which have been called by 
Maskelyne, aero siderites (aes, air, and sede) os, iron) or buefly 
siderites , secondly, those which are almost wholly composed of 
stone, and callel aerolites (er, air, and /¢hos, stone), and, 
thirdly, those which are composed of stone and iron in more or 
less equal quantities, consisting of a spongy mass of iron inter 
laced with stony matter like that of the aerolites, and called 
siderolites or meso-siderites 
M Daubrée’s general classification of meteorites 1s as follows — 
Not contan- j 
ing stony Holosidéres 
matter ( 
t The non con- 
,  Sstituting a 
i matnx which 
! encases stony 


Containing 
metallic non 


JSS NS 


| Containing — grains Syssidéres 
| Iron with 

8 stony matter } The iron 

E | ' existing in the 

o 

2 » form of grains 

= i among stony 
matter Spora‘lo- 
| X sideres 
Not contain- 

| 88 metallic Asidéres 
‘ iron 


This brings us to conside: the chemistry of these messengers 
from the celestial spaces J NORMAN LOCKYER 


(To be continued ) 


THE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL CULLEGE 
AT the piesent tıme, when so much ıs being sud and done in 
connection with technical education, and so many new 
institutions ale being founded, it may inteiest the 1eadeis of 
NATURE to tearn how some old ones have been reoiganized to 
enable them more adequately to meet the requnements of the 
umes ‘The Glasgow ana West of Scotland Technical College 
was founded by an Order of the Queen in Council, dated 
November 26, 1886, according to a scheme framed by the 
Commissicners appointed unde: the frovisions of the Educational 
Endowments (Scotland) Act, 1882, whe:eby Anderson’s College, 
the Young Chair of Tecnnical Chemistry ın connection with 
Andeison’s College, the College of Science and Aits, Allan 
Glen’s Institution, and the Atkinson Institution, were placed 
under the management of bne goveining body A considerable 
amount of interest ıs attached to the histories of these institu- 
tions, of which a few of the chief dates may be mentioned 
Anderson’s College was founded by John Anderson, M A, 
F RS, Professor of Natuial Philosophy in the University of 
Glasgow, who, by his will, dated May 7, 1795, bequeathed the 
whole of his propeity, with a few trifling exceptions, ‘to the 
public for the good of mankind and the improvement of science, 
in an institut.on to be denominated ‘ &ndergon’s University,’ 
and to be managed by eighty one tiustees ’»> The endowment 
included a general museum, library, and valuable philosophical 
apparatus, and the intention of the founde: was to provide a 
complete cncle of liberal and scientific education suitable for all 
classes, and adapted to the wants and circumstances of the 
penod, but the design was never fully cared out The 
Andeisonian Institution or University was mcorporated® on 
June 9, 1796, and it has numbeied among its Piofessons some 
distinguished men Of these may be named Dı Ganett, Di 
George Hirkteck, Di Andiew Ure, and Thomas Graham, who 
afterwards became Master of the Mint The Medical School 
attained considerable importance, attiacting students from all 
puts of the country, and sending forth a number of medical 
piactitioneis—many of whom have attained to eminence, and a 
few to great distinction, in their piofession On the foundation 
of the Glasgew and West of Scotland Technical Coliege, the 
Medical School of Anderson’s College was placed unde: a 
separate goveining body, and pioviston is being made for its 
removal to otne: buildings 
n the year 1870, Dr James Young, of Kelly and Dun s, 
settled in trust the sum of £10 500 for the puipose of establish- 
mg a Chan of ‘Technical Chemistry, to be called “ The Young 
Chan of Tecamical Chemistry in connection with Andeison’s 
University,” and on the organization of the Glasgow and West 
of Scotland Technical College, Dr Young’s testamentary 
uuustees conveyed to the gove nors of the College the Young 
Laboratory Buildings, situated in John Street, Glasgow Various 
other endowments weie given at different times to Andeison’s 
University In 1861, Mr John Fieeland, 1esiding at Nice, 
mortified the sum of £7500 to secure the delivery, annually o1 
peiodically, of ‘‘sepaiate courses of popular lectures on the 
three following subjects, oi any one of them, namely (1) 
Chemistry , (2) Mechanical and Expeumental Physics , and (3) 
Anatomy and Physiology,” and in 1871 he made a further gift of 
45000 to the University In 1866, Mr Wiliam Euing, 
msuiance broker in Glasgow, settled in trust the sum of £3000 
for the pwipose of secuing the delivery of courses of popular 
lectures in Anderson’s Unversity upon the history and theory 
of music, and upon the lives of eminent musicians , ang also 
upon such bianches of acoustics as may be connected with and 
illustrate the science and piactice of music By hus will he 
bequeathed his whole musical library to the University, along 
with £1000 fc: the purpose of building a fire proof room for its 
accommodation, besides the sum of £200 to print a catalogue 
Mi Euing aiso left the University the sum of £6000 for 
geneial puiposes, and £150, the interest of which 1s to be 
applied in providing prizes in connection with the Lectu eship 
on Music instituted by him In 1876, through the liberahty of 
a few friends, a Chan of Aj pled Mechanics, with a suitable 
endowment, was founded 
The College of Science and Arts was the duect successor of 
the Mechanics In titution, which owed its ougin to the popular 
Jectures begun ın 1800 by Dı Birkbeck in Anderson’s Uni- 
veisuy, and continued by h.s successor In 1823 a number of 
students atten ling the e mechanics? classes resolved to sever 
their connection with Anderson’s University, and thereafter 
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formed the Glasgow Mechanics’ Institution, of which Dr 
Bukbeck became the first President He also became President 
of the Mechanics’ Institution in London, which was opened in 
Novembei 1823, on the same plan as that of Glasgow, after 
which the system rapidly extended over the Kingdom In 
1879 the Institution was reorganized, and two yeais later the 
name was changed to ‘‘ College of Science and Aits, Glasgow,” 
from which time the commeicial classes were discontinued, and 
the College classes enurely devoted to the teaching of science 
and its applications, more especially to engineering 

Allan Glen’s Institution was founded under the will of Allan 
Glen, wright in Glasgow, dated 1847-48, and was intended to 
afford giatuitous education to about fifty boys, sons of tradesmen 
or persons in the industrial classes of society In 1876 the 
Institution was 1eorganized, and it became a high class secondary 
school for boys who are intended for industrial and mercantile 
pursuits The trustees fitted up a laboratory, lecture-room, 
appaiatus-room, and workshops in the school, which soon 
became well known foi the good secondary technical instruction 
which ıt afforded 

The Athinson Institution never really had an active existence, 
and the interest of the money which was left by Thomas 
Atkinson, bookseller and stationer in Glasgow, 1s now to be 
used ın providing bursagies for the students attending the Glasgow 
and West of Scotland Technical College 

Piovision is made under the scheme for the further endowment 
of the College by annual subsidies out of the funds of the 
Glasgow City Educational Endowments Board and the Hutche- 
scn’s Educational Trust These subsidies are fixed in the 
special schemes for these Boards at not less than £800 and 

$409 respectively 

By the scheme drawn out by the Educational Endowments 
(Scotland) Commissioners, the imstitutions above referred to 
have been amalzamated and placed under the management of 
one governing body, which has been selected from among the 
1epiesentatives of the old institu‘ions and fiom vaiious public 
bodies in Glasgow ‘The problem which the governing body 
had to solve was to arange a numbei of hitherto competing 
and to a certain extent opposing institutions into something like 
a homogeneous unity Of course under the cncumstances it 1s 
not to be expected that a peifect scheme can at once be evolved, 
but on the whole it will be found that a fairly good arrangement 
has been made Allan Glen’s School 1s being extended, and 1s 
mtended to be a secondary technical school for boys to s1#teen 
years of age, while Andeison’s College, the Young Chan, and 
the College of science and Arts form the College proper 
Foi entiance to this, students under sixteen years and all those 
who intend to go ın for any of the diploma courses are required 
to pass an examination, but this is not so difficult as to exclude 
those who ae likely to benefit by the work of the College 
classes The diploma of the College will be awarded in the 
following departments of study (1) Civil Engineering , (2) 
Mechanical Engineeiing , (3) Naval Archiectme , (4) Electrical 
Engineering , (5) Architecture , (6) Chemical Engineering , (7) 
Metallugy , (8) Mining Engineering, (9) Agucultwe Each 
course extends over three years, the subjects of instruction in 
the fist year being common to all, while in the second and 
thid yeas the subjects are arranged to suit the special depart- 
ments selected by the students There aie thiee sets of 
examinations fo. the diploma (1) at the end of the first 
session, In the scientific subjects of the first yea.’s course , (2) 
at the end of the second session, in the modern language and 
the geneial subject selected by the student, (3) at the end of 
the third session, in the main subject of the department selected 
by the candidate This examination will be partly by written 
papeis and paitly oral, and will be of such a nature as not only 
to test the candidate’s knowledge of the main subject, but also 
of the various subsidiary subjects included in the comse When 
the subject admits of ıt, laboratory work will form an essential 
part of the examination Lastly, each candidate will be 1equred 
to work out a design, with specifications and estimates, from 
data which will be supphed Such examinations should test a 
student’s 1eal knowledge of a subject, and his power of applica- 
tion to the solution of the problems which arise in every-day 
life 

The evening classes cf the College are conducted chiefly ac- 
cording to the arrangements of the Science and Art Department, 
and of the City and Guilds of London Institut.on, and they are 
arranged in the foliowin: courses (1) Mechanical Engineering , 
(2) Naval Arcłı ecture , (3) Electrical Engineering , (4) Archi- 
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tectme , (5) Building Construction , (6) Mining , (7) Metallmgy , 
(8) Agnicultme , (9) Chemical Industiues, (10) Textile In- 
dustries , (11) Art Industries , (12) Commerce In each of 
these departments there are two giades of certificates, senior 
and junior, the latter berg within the reach of all apprentices 
Students who have obtaired the senior certificate for the evening 
cla ses may obtain the diploma for the day cuniculum by altend- 
ing the thud year’s comse in the corresponding department of 
the curriculum and passing the necessary examinations In 
connection with both the day and evening classes of the College, 
thare are a considerable rumbe1 of scholarships and bursaries , 
and ın addition the governois have power to remit in whole or 
in part the fees of artisans and others who are desirous of 
attending the day classes, and require aid for oblaiming the 
education therein provided In order to encourage systematic 
study this pitvilege will cnly be aftoided to students who have 
obtamed the senior certificate of the College Arrangements 
are thus made which should enable all really deserving students 
to pass from the lowest evening class to the highest classes at 
the College, o1 the Univeisity , for the students who obtain 
bursaries will have the option of gomg to the Univeisity or 
of remaining at the Tech ucal College 

Allan Glen’s School 1s bemg considerably enlarged, and 
new class iooms, drawing-offices, and workshops are being 
added, and the curriculum of the school has been re-wiitten 
to suit these enlargements The elementary department 1s 
being gradually curtailed, and will ultimately be dropped, so 
as to allow of the whole space being available for the secondary 
department In this department there are five classes, 1n the first 
three of which are given the elements of a good general edu- 
cation, with the scientific side move fully developed than 1s the 
case in ordinary schools In the fowth and fifth classes the 
work ıs of a more special nature, and in the last yeai the 
attention of the students ıs duected either to mechanical and 
electrical engineering or to chemistry By the time they 
have completed the course, they ought thus to be in a position 
to enter on then apprenticeship in the workshops with advantage 
to themselves, as well as to their employers 

During the past year the number of Students who attended 
the day classes of the College was 168, and the evening classes 
1771, and the number cf scholars m Allan Glen’s School was 
439, or a total of 2378, which shows that technical education 
1s being taken advantage of to a considerable eatent in Glasgow 
One good feature in tre anangement of the College ıs that 
advantage ıs taken of other institutions in so far as therr classes 
can be utilized for the different curricula For instance, in the 
day classes the University, and ın the evening classes the 
Athenzeum and School of Ait and Haldane Academy, mahe up 
some of the deficiencies of the Technical College The re- 
sources of each inst.tution aie thus fully utilized, and there is no 
unnecessary waste of eneigy or money ın maintaining duplicate 
classes HENRY DYER 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

DEPARTMENT OF SCIENCE AND ART —The following 1s the 
hst of candidates successful ın the competition for the Whitworth 
ocholarshipsand Exhibitions, 1888 —1 Scholaiships, tenable for 
three years(£125 ayeareach) Jas Whitaker, 22, student, Nelson, 
Lancashue , James Marr, 22, engineer, Glasgow , C Humphrey 
Gilbert, 22, engineer student, Nottingham , John Calder, 21, 
mechanical engineer, Giasgow 2 Exhibitions, tenable foi one 
year (£100 each) larry Bamford, 22, engineering student, Old- 
ham , John Harbott'e, 21, draughtsman, Newcastle-on-Ty ne, John 
Taylor, 21, engineer, Glasgow , John Dalglish, 24, mechanical 
draughtsman, Parley, Archibald S Youngei, 23, engineer 
student, Noith Shields, Joseph Butterworth, 22, engineer, 
Richdale, George A Buls, 21, mechanical draughtsman, 
Greenwich , Charles If. Kilby, 20, engineer apprentice, Crewe , 
Charles R Pinder, 21, engineer student, Bristol , Robert Dumas, 
22, engineer, Glasgow , Charles L E Heath, 21, fitter appien- 
tice, Devonport , Charles Forbes, 21, engine fitter: apprentice, 
Glasgow , Benjamin Young, 23, electrical engineer apprentice, 
Belfast, Edward Y Teuy, 23, engine fitter, Devgnpoit , 
Wiliam J Collins, 23, draughtsman, Woolwich , John H B 
Jenkins, 21, assistant analytical chemist, New Swindon , John 
I Frasei, 24, apprentice en@ineer, Glasgow , Henry E Cheshne, 
24, fitter, Crewe , Oscar Brown, 23, pattern maker, Plumstead , 
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Henry Elliott, 25, mechanic engineer, Glasgow , (£50 each) Jas 
H Binfield, 23, engineer student, Preston , George U Wheeler, 
20, engineer apprentice, London, Wulam Dry; 22, fitter, 
Wolverton , Samuel Lea, 25, turner, Crewe, Evan Pairy, 22, 
engineer student, Bingor, Thomas O Mein, 23, enginee, 
Stratford, E , Benjamin Conrer, 23, apprentice engineer, 
Glasgow , Thomas J Bourne, 23, marine engineer, Tunbridge 
Wells, George Ravenscroft, 25, fitter, Crewe. Thomas F 
Parkinson, 22 engineer student, Bury, Larcashire 

The following 1s the list of successful candidates for Poyal 
Exhibitions, National Scholarships, ənd Free Studentships, 
1888 —National Scholaiships Tehn B Coppack, 23, studert, 
Nottingham , James G Lawn, 20, mining surveyor, Barrow in- 
Furness, Herbert Gime, 19, tcacler, Manchester, Alfred 
Stansfield, 17, student, Bradford, Joh. Fustice, 24, engine 
fitter, Camborne, Edwin Wilscn, 19, student, Bradford , 
Lionel M Jones, 18, student, Llanelly , Joseph Jefferson, 20, 
student, Bradford , IIemy I Bolton, 15, stident, Newcestle- 
on-Tyne, Ben Howe, 18, studen , Verchester , John Yates, 
20, draughtsman, Manchester , Hany Cavendish, 17, student, 
Manchester Royal Exhibitions ‘Thomas S Fiaset, 17, labora- 
tory assistant, Glasgow, Benjamin Young, 23, electrical 
engineer apprentice, Belfast , James Harison, 29, shoemaxer 
{rivetter), Northampton John D Crabtree, 16, student, Fiad- 
ford, Joseph Burton, 19, student, Manchester, John Tavio, 
21, engineer, Glasgow , Joseph Hus and, 17, student, Sheffield 
Free Studentships Thomas Beatham, 16, student, New castle- 
on-Tyne , Charles H Kilby, 20, enginea apprentice, Crewe , 
‘Geoige H Gough, 17, student, Bristol, Henry F Cheshire, 
24, fitter, Crewe, Finest W Recs, 20, engineer appren”ce, 
Carnarvon , Stanley fI Ford, 17, studert Dristol 


^ University COIITGI, IONDON —Giknrst Engnome 
Scholai ships —An entrance scholarship wil! be offered next month 
(Septembe:) The valuen £35 per annun, tenable dunung two 
years, and the competition is limned to those who have not pre- 
viously been students of the College and who will not com} lete 
their nineteenth year before October 1 I'very candidate must 
declare his intention gf taking, at kast, toe two first yeus of 
one of the engineering courses, and the second payments will 
depend upon his success dwing the first year and the arange- 
ments he makes for the second year’s study The subject of the 
examination will be mathematics, and any two or more of the 
followmg five subjects mechanics mechanical drawing, an 
essty on a given subject, French o1 Cerman, and the use of 
tools A semor scholarship of £80 will be awarded at the c'ose 
of the session Candidates must have attended College classes in 
the following subjects dung the whole of tie session app'ted 
mathematics, physics, engineering, cogimec ing chawing, and 
geology Ihe results of the class examina ions will decide the 
obtainment of the scholarship, prosiiing sufficient ment has 
been shown to justify the award There are also entrance and 
other exhibitions and scholarships given a University College 
for mathematics, physics, chemus'1y, classics, Germain, Ficnch, 
art, Greek, Hebrew, jurisprudence and polttical economy, 
philosophy of mind and logic, English literature, medicine, 
surgery, pathology, and physiolog: 


SCIENTIFIC SERTALS 


The Quarterly Four nal of Mieroseopral Sern fn Tuly 1888 
contuns the following --On faplorscu figer, a new pelagic 
organism fiom the Bahamas, bh) W FE R W eldon, M A 
(plate 1) “The body 1s ellipsoiual im o thn, the ante10-posterior 
diameter being the shoitest, in an avelage specimen the long 
diameter measmed 1 3mm, the shatrimm Ihedonsal surface 
1s slightly convex, the ventral flat, but concave on muscular con- 
traction here is a cuticular body wall , £ muscle layer on the 
vential surface , the innermost body taycr sa Pp otoplismıc tunic, 
embedced in which are numerous mucous gle vas opening though 
the cuticle At the anterior cnd of tne bor y, embedded in the 
protoplasm c tunic, 1s the biain The Uimentary tract occupies 
the centre of the body It has an oval opening the tract itself 
consists laigely of protoplasm, which even pratiudes, pseudopod a- 
lke, frgm the oval opening A par of ovavies and a testis are 
present Yellow cells are scattercd quite u.egularly throughout 
the boly Ihe systematic position is doubtful The author 
suggests that it may be a free-living estode — On the tue teeth 
and on the horny plates of Ornithorhynchus, by E B Poulton, 


MA (plates 24) The spectes of Ornithoraynchus have 
always been described as without true teeth , bit, as 1s well known, 
they possess eight hoiny plates—two on each side of each jaw 
Tiue teeth are, howevei, Jeveloped at an early stage beneath the 
horny plates, there ate certainly thiee on each upper maxilla, 
and while two only have been pioved to exist on each of the 
lowei maxiha, it seems extremely probable that an additional 
pair will be found The position and stiuctme of these teeth 
are eminent.y mammalian, and are treated of in detail The 
horny plates giadually intiude into the alveoli of the true teeth, 
which, ceasicg to come to the surfacg, are absorbed, so that im the 
aduit animal the bone and the unde: suiface of the epithelium 
are in close pioximity —Note on the fate of the blastopore in 
Rana temporaria, by H Sidebotham (plate 5) Differs fiom 
Balfou: in concluding that the newal folds do not inclose the 
blastopore, tie closme of the blistopoie being effected subse- 
quently to the meeting of the newal folds, and still more fiom 
Spencer, inasmuch as the anus 1s not deved from a persistent 
blas.opo1e, vut 1s formed from an independen: pioctodeal 
invagination — Morphological studies No 1, the pauetal eye of 
the Cyclostorme fishes, by Ìn J Beard (plates 6 and 7) Describes 
the pauetal eye in the Ammoceetes of Zt omypson flanere mits 
adult form, also in Myxine —On some Oigopsid cuttle-fish, by 
F Tinest Weiss (plates 8 10} A very interesting study of 
some Mediterranean cuttle fish —On te organ of Veil! m 
Lohgo, by M I amie (plate 11) An examination of the stiuctuie 
of this organ proved 1t .o be glandulu 


IN the Journal of Botany for July, Mı George Munay 
begins a list of the Maume Algæ of the exceedingly ich West 
Indian egion, Mi F J Hanbury describes some forms new 
to Britain of he very difficult genus Zeer ace, and Mr W *B 
Grove anew genus of Fungi, Zemina, belonging to the Ilyphomy- 
tetes, parasitic on another Fungus on the leaves of pession-flow ers 
near Dublin 


IN the Baannal Gath for June, Mr Chales Robertson 
begins a paper having for ats obiect an a tempt to explain 
the ongin of the zygomorphic form ım flowers, on the principle of 
natural select im Heir A F Foerste desuuibes a number of 
structtues adasted to cioss fertilization in Amezican flower, , and 
Mr IW Knowlton a new fossil Chera fiom the Lower Teitiaries 
in Utah 


Arterican Fow nal of Science, July — Upon the relition which 
the foimei orbi s of those meteoiites that are in out collections, 
and that were seen to fall, had to thc eaith’s orb.t, by II A 
Newlon We punted this paper on July 12 (p 250) —Ilistory of 
changes in the Mount Loa craters (continued), by James D Dana 
This paper deals manly with Mokuiscoweo, the summit ciater 
of Mount Loa lhe history is given of its eruptions fiom 1832 
to 1888, and tie subject 1s Wlustiated with thee plites, giving 
maps of the island of Hawa. and of Mokuaweoweo with two 
views of a lava fountain at the cuption of January 1887 The 
papu is follov ed by a commrnication fiom W 1 Bugham and 
J M Alesander on the summit-crater of Mount Loa in 1880 
and 1885 —Oa an explanation of the action of a magnet on 
chem*cl action, by Heniy -$ Rowland and Lous Bell ° These 
researches hav. icference to Prof Re usen’s discovery that mag- 
netism has a remarkable action on the deposition of copper from 
one of its solutions on an non plate, andto Piof E L Nichols’s 
inquiry into tae action of acids on non m a magnetic field 
Their conclusions differ fiom those of Nichols, inasmuch as the 
give the exact mathematica: theory of the action, while Nichols 
gives no theo-y, and does not notre the action cf points — 
Wave like effects produccd by the detonation of gun-cottou by 
Chales F Menroc It is suggested that, in the curious pheno- 
mena here deseubed, a means may be found for distinguishing 
between and verhaps measuring the «effects of, different deton- 
ating explosives — \ modeof reading mirror galvanometeis, ac , 
by Dr R W Wr'lson Although less accuate than thet of 
telescope and scale, the method here proposed 1s stated to be 
often moreg convenient —Bertrandite from Mount Antero, 
Coloindo, by Samicl L Penfield ‘The specimen of this rare 
muncial here stadie:l was selected fiom some materials collected 
last summe: az Mount -Anteto, in the search foi specimens of 
phenacite Its hardness s determined at 6 7, and specific 
gravity 2 598 , while analysis yielded 510,, 518, BeO, 396, 
H,O, 84, CaO, 10 —W W Dodge deteı mines some localities 
of post Tertiary and Tertiary fossils ım Massrchusetts, E O 
Hovey cescitbes a Cordieiite gneiss from Connecticut , and W 
Hallock has a shoit note on the flow of solids 
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THE ouginal atticles in the Nuovo Giornale Botanico Itahano 
for July comprise a descirption, with plate, of a stugular proli- 
ferous specimen of an Agaricus, by Signo: U Martelli, a sum- 
mary of the characters of twenty two of the principal varieties of 
the vine giown in the neighbourhood of Atezzo, by Signo. L 
Macchiati , and contributions to the flora of Massana, by Signor 
U Martel In the Reporis of the Proceedings of the Italian 
Botanical Society, 1s an interesting article by Signo: G Aicangel', 
on Kefi, an alcoholic and effervescing dunk, prepared in the 
Caucasus by the fermentation of cows’ milk The author con 
firms the statement of previdtts obs 1 vers that in the fermented 
liquid there are always found a Sacchasontyees very closely allied 
to $ cerevistc, and several Schizomycetes [he organ s n of the 
latter class described by previous writers as Dispora caurasica, 
and regarded as peculia: to this hind of fermentation, he idenufies 
with Lacellus subtilis, which 1s accompanied by B acidi la tici 
Signors Maıtellı and Macchiat: contribute papers on the fresh- 
water diatoms of the district of Modena 


Revue d’ Anthropologte, troisiéme série, tome m , quatrième 
fasc (Paris, 1888) —Continuation of the stiatigraphic pal.eonto- 
logy of man, by M M Boule In this essay the writer treats 
of the most recently established conclusions regarding the 
chronological orde: of the enatıc deposits of the valleys of the 
Rhone, the Saône, and the Ain, which belong to the Quaternary 
and the Uppe: and Middle Phocene ages He agrees with the 
generally accepted opinion that the existence of interglacial 
deposits has been established by scientific evidence, while the 
identity of the animals and plants eve ywhere found ın these beds 
prove that they must be nealy contemporaneous The dıs- 
covery last yea by M Tady of a stone implement of the Sant- 
Acheul type, which was embedded ın the alluvial banks of the 
Ain, and near intact moraines, would seem to connect the 
piesence of man with one of these mteiglacial periods, while Dr 
Pench has shown that each retrogression of a glacte: corresponas 
to a period of alluvial deposit in valleys Passing from the Alps 
to the Pyrenees, M Boule, again following the same authouity, 
shows that, while in the former 1egion there is at many points 
evidence of 1.epeated glaciation, in the latter the moraines rest 
directly on ancient rocks Numerous othe: difficulties surround 
the question of glaciation in the Pyrenean 1ange, and the interest 
of M Boule’s essay depends largely upon the cme with which 
he has sifted the evidence deved from the numerous writers to 
whom he refers , andthe English student will find this secti@1 
of his woik a useful guide to the bibliography of the subject in 
1egaid to Auvergne, as well as to the Swiss and Fench Alps 
— Ihe Afghans, by M L Rousselet The excessive admixture 
of iaces which ıs to be found in the land of the Afghans 1s cor- 
sidered by the author as one of the most curious features of then 
ethnic history The physicu charactetstics of the Afghans of 
Cabul and Candahai point to an Aryan ongin, and would seem 
to ally them with the Sikhs and Rajputs of Noith-Westein 
India , while the occasional appearance among the inhabitants of 
the laige: cities of what 1s commonly known as the Jewish type 
of face 1s, according to M Rousselet, sufficiently explained by 
the important part which from the earhest period of Islamism 
Arabs have taken in conveiting the Afghans to the faith of the 
Piophet From Chinese authorities we learn, moieovei, that 
before the middle of the sixth century invadeis of a Iurcoman 
race had entered the land of the Afghans, and subjugated some 
of itstribes In the tenth centwy another Luicoman mvasion 
confirmed the domination of the Mohammedans, and since then 
the Koran has constituted the national code , but, although of the 
Sunnite sect, the uppe: classes adhere to the tongue of their 
heretical neighoours, the Chute Peisians The theory advocated 
by many English writers, that the Afghans aie descended from 
the ten lost tribes of Israel, 1s treated by the wi'te: as unworthy 
of all serious consideration Ile cannot seein this people, of 
variously composed ethnic elements, anything that demands the 
establishment of a far-fetched theory to explain then history o1 
character , but he thinks that, ın spite of their want of national 
cohesion, they may—though then love of freedom, the fndepend 
ence secured to them by then geographical position, and then 
warlike instincts—at no very distant date be called upon to decide 
the fate of India —Contributions to the history of anomalous 
muscles of the neck and back, hy M Ledouble In this pape: the 
examples cited of such anomalies have been principally taken 
fiom the pimnted zeports of Mı John Wood, Piofs Macalister, 
Flower, Huxley, &c —Notes on the Dépaitement de l’Ain, by 
Dr Aubert These notes supply an interesting account of the 
mode of formation and natuie of the innumerable ponds and 


marshes which long gave so peculiar a character to the 
ditiis of Dombes, Bresse, ana Bugey, in which the gieat pie- 
pondeiance of standing wateis has been for centuries a soue 
of poveity and disease to the unfortunate inhabitants The 
existence of ucn vast a eas of more or less deep still-waters 1s 
dependent upon a geo.ogical cause which must always have been 
in force, since they owe their origin to the impermeability of 
the soil beneath them, but it would appear that prior to the 
fourteenth and fifteenth cenimues, when the process of so called 
evolage and assec was first established in these districts, the 
country was healthier ‘nd m 1e populous than it has been in 
more recent times L'uns sy ste u—which consists in drawing off ` 
the wateis of certain ponds every third year, and sowing the wet 
giound with bailey an ! oats afte: the vast accumulations of fish 
have been cleared off—natu ally gives ise to mephitic effluvia, 
inducing malarian diseases These and other evils due to the 
system of evolage had the effect of gradually reducing the popu- 
lation to twenty four mhabiants to che squae kilometre, and 
giving an average longevity of less than twenty-one years This 
state of things, which reached its maximum about the middle of 
this century, has been steadily improving since the draming of 
the ponds has been systematically tahen in hand At the pre- 
sent time 6000 hectares of land have aleady been 1ecovered, and, 
while fevers have duninished, the tables of conscription show 
that, whereas in some cantons the numbers of rejections among 
the recruits were from 80 to go per ceat between 1837 and 1847, 
they had fallen between 1872 and 1886 to Lelow ro per cent 
Dr Auberts notes supply an interesting commentuy on the 
practical importance of aj plying scientie knowledge to the 
elucidation and modifcation of the physical conditicn of the 
soil, even where this seems to be dependent on apparently un 
alterable geological causes —The formula for reconstiucting the 
human figure in accoicance with dimensions of the long bones, 
by M Topinud This is little more than a critique of Di 
Beddoe’s piper on the stature of the arcient 1aces of England 


Rrvista Screntifico-Lu dust tale, June 30 --Note on microscopy 
(continued), by Prof ser Poh © Aftcr a iapid sumvey of the 
\allous Improvements o1 modifications introfuced by Huy ghens, 
Campani, Ramsden, and othe: oculists, the author proceeds to 
examine critically the suggestions recently made by Mr F M 
Nelson in connection with Campini’ eye piece (Jounal of the 
Royal Microscopical Society, 1887, p 928. By a simple calcula- 
tion, in which numerals aie substitu'ed for letters 1a the well- 
known formula, he shows that the -heory 15 dnectly opposed 
to Mi Nelson’s statement ‘Lhe assertion 1s also questioned 
that his theoretical conclusions have been confirmed by practical 
experiment 





SOCIETIES AND ACADEMIES. 
PARIS 


Academy of Sciences, August 13 —M Janssen, President, 
in the than —Kemarks in connection with the ‘ Connaissance des 
Temps pot 1890” (212th ye r of publication), presented to the 
Academy by M Bouquet de la Ciye Amongst the improvements 
and additions made to this volume are the semi-diameter of the 
sun, the duration of its transit, the parallax and abeniation for every 
day in the year, the condiuons of visibility of Satuin’s ring, and 
tables for calculating the phases of the sola. eclipses for every 
point on the surface of the globe By means of certain typo- 
graphical expedients, all these additrons have been made without 
increasing the size of the volume —On a general property cf 
elastic solid bodies, by M Mamice Lévy A demonstration 15 
offered of the followin: theorem If two systems of forces n 
equilibrium be successively applied to an elastic solid body, 
whether tsotropous or crystallized, free or not (and consequently 
to a system of similar bodies connected together ın any way), 
then the sum of the work produced by the forces of one of these 
systems, for the elastic displacemen s due to the other, 1s equal 
to the sum of the worl pioduced by the forces of the latter foi 
the elastic displacement, due to the first —On the influence 
exercised by antipyretic substances on the quantity of glycogen 
contained in the muscks, by MM R Lépine and Porteict | Tn 
a previous note (Couples rendus for April 3, 1888), the authors 
showed that autipyiets substances act'as an wapediment to the 
tiansfoimation of the hepatic glycogen into sugar They now 
give the 1esults of their fuither 1esearches on the influence 
exeicised by the antipyiine and acetanilide in determ nrg 
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the proportion of glycogen contaied in the muscles Com- 
pared with healthy animals, those intoxicated With these sub- 
stances have an excess of muscular glycogen varying from 28 
to 30 per cent —On the precautions required to be taken ın 
order to secure good photographs of lightning, by M Ch 
Moussette An experiment is described, which 1s intended to 
show that the defective photographs of electric discharges are 
mainly due to the vibrations communicated to the apparatus by 
the tiembling of the ground, the force of the wind, or the crash 
of the thunder Hence, in order to obtain good impiessions, 
these disturbing elements should be neutralized to the utmost — 
Observations of Biooks’s new comet, made at the Paiis Observa- 
tory with the equatorial of the West Tower, by M G Bigoar- 
dan This comet was discovered by Mr Brooks at the new 
Observatory of Geneva, State of New York, on August 7, 1888 
It was faintly visible in Paris on August 9, and the present 
observations weie taken on the three following days —On 
amorphous antimony by M F Herma The author has suc- 
ceeded in obtaining directly the allotropic modification of antı- 
mony indicated by Gore, and resulting from the decomposition 
of a chloude, bromide, o1 10d de of antimony It takes the 
foim of a giay powde: containing 98 7 per cent of antimony, 
with density 622 at o° C, and point of fusion about 614°, 
wheieas crystallized antimony melts at about 440° —On four new 
titanates of zinc, by M Lucien Lésy Since his commun.cation 
(Comptes rendu, vol cv p 378) on a trititanate of zinc obtained 
by means of fluorides, the author has obtained four other titan- 
ates by fusing titanic acid with mixtures of zinc and potassa 
sulphates These titanates aie here descibed, analvzec, and 
reduced to their proper formulas —M A Duponchel has a note 
on a 24-years’ cycle of periodici’y in the oscillations of tempera 
ture on the surface of the globe, based on the records of mean 
temperatures in Paris fiom the year 1765 to 1783, and from 
1804 to the present time 


August 20 —M Janssen ın the chair —Note on the adoption 
of a legal hour in France, by M Bouquet dela Giye ‘The 
Commission appointed in January by the Bmeau des Longi- 
tudes to inquire intasthe best means for establishing a common 
legal hour sent ın its Report on June 4, and the Bureau has now 
invited the Minister of Public Instiuction to support a project 
of law intended to give effect to the recommendations of the 
Commission —On moculation against Asiatic cholera, by Dr 
N Gamaleia The substance of this paper has aleady appeared 
in the last numba: of NAruRE (p 395) —Observations of Faye’s 
comet, rediscovered at Nice on August 9, by M Peiroun The 
observations here 1ecorded were taken on August 9 and 10, when 
the comet was faintly visible, showing a slight central condensa- 
tion witn envelopmg nebulosity of circular form, and nearly 1’ 
in eatent —Observations of Biooks’s new comet, made at the 
Observatory of Nice with the o 38m Gautier equatorial, by M 
Charlois The obseivations are fo. August 9 and 10, when the 
comet had a biighiness equal to that of a star of the 9th or roth 
magnitude, with a faint tal abont 5’ long , position-angle, 270° 
-——On the satellites of Mais, by M E Dubos The two 
satellites discovered by Asaph Hall on August 11 and 17, 1877, 
have since been observed by several astronomers, and their 
elliptic elements recorded in the Annuaire du Bureau des 
Longitudes How have they hithe:to escaped observation, 
notwithstanding the favourable conditions presented for detecting 
them? Itis suggested that Phohos and Deimos, as they have 
been named, may perhaps be two smal: members of the telescopic 
planetary zone between Mars and Jupiter, which have 1ecently 
been drawn within the influence of Mais —Provisional laws 
determining the subsidence of the land in certain parts of 
France, by M C M Goulier A compazison of the altitudes | 
recorded by former and recent surveys seems to indicate a 
progressive sinking of the surface in the dnection from south to 
north, where the discrepancy amounts to 078m Although the 
available data aie still insufficient to determine the laws 1egu- 
lating this veitical movement, ıt appears no longer doubtful that 
subsidence and upheaval take place not only along the seaboard, 
but also in the interior of the contents to a much greater 
extent than has hitherto been suspected — On the vapour- 
tensions of solutions made ın alcohol, by M F M Raoult | 
His fuithe: expeitments here described enable the author to 
generalize the law already formulated by him (Comptes rendus, | 
May 23, 1887) tothe effect that one molecule of a non-saline 
fixed substance dissolved ın 100 mplecules of any volatile liquid, 
diminishes ıts vapour-tension by a constant quantity correspond- 
ng to about o O105 of its value —Eapeiiment on the tieatment | 


of the potato disease, by M Prillieux A myature of 6 parts 
of the sulphate of copper and 6 of lime to Ioo of water (the 
“ Bordeaux broth ”) has been applied with cornplete success to 
some potato plants at Joinville le-Pont attacked by Peronospora 
Bu: to be efficacious the 1emedy must be applied either as a 
prophylactic or ın the early stages of the disease 
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GEOLOGICAL NOMENCLATURE 


Les Dislocations de Pécorce terrestre Essai de Définition 
et de Nomenclature Texte en francais et en allemand , 
Synonymie en frangaigy, allemand, et anglais Par 
Emm de Margerie et Dr Albert Heim Publié aux 
frais de la fondation de X Schnyder de Wartensee 


(Zurich J Wuuster and Co, 1888) 

AT the meeting of the International Congress of 
Geologists which 1s to be held in London dunng 

the autumn of the present year, many praiseworthy 
attempts will doubtless be made to bring about some 
kind of uniformity in the nomenclature adopted by 
workers in different counties It 1s doubtful, however, 
whether any conferencgs ot discussions are mote likely to 
contiibute to this much-desued object than the work now 
before us The writers of this essay aie singularly well 
quahfied for the important task they have undertaken 
Prof Heim, of Zwuıch, the author of the well-known 
“ Mechanismus der Gebirgsbildung,” and other works on 
orogtaphic geology, 1s responsible, as we are informed in 
the preface, for the scientific discussions, while M 
Margene has taken charge of the literary portion of the 
work—a task for which a wide knowledge of geological 
literature in many languages so admirably fits him 

The book was prepared for press in 1885 and 1886, but 
considerable difficulties were found in the way of its 
publication, there fortunately exists, however, at the 
disposal of the Municipal Library of Zunch, a fund 
bequeathed by the late Xavier Schnyder von Wartensee, 
a musical composer, the yearly proceeds of which 
may be devoted to the publication of scientific works 
The proceeds of this fund for the present year having 
been very judiciously applied to defray the cost of the 
book before us, the printing was undertaken by the well- 
known firm of Wurster and Co M Manrgerie has added 
a supplement bringing the work as nearly as possible 
down to the date of publication, but ıs compelled to state 
his regret ın the preface that some valuable memorrs 
bearing upon the questions discussed (and notably Mr 
Mellard Reade’s “ Origin of Mountain Ranges,” which was 
some time ago noticed in NATURE) did not reach him in 
time to be utilized as he could have wished In spite of 
these frankly acknowledged omissions, however, every- 
one who uses this work—and ıt 1s one which 1s almost ım- 
dispengable to the student of the evet-accumulating mass 
of geological hterature—will acknowledge the thorough- 
ness with which the scientific literature of our own counti y 
and of the United States, as well as of France, Germany, 
Italy, and Scandinavia, has been ransacked by the 
indefatigable authors 

The wo1k ıs divided into three piincipal sections, the 
first dealing with the dislocations resulting from vertical 
movements of the earth’s ciust, the second with those 
produced by horizontal thrusts, and the thnd with the 
internal results of the deformation of rock-masses Eacep- 
tion may be taken to this distribution of the subject, and 
indeed no classification of the phenomena that could 
possibly be suggested would be likely to command univer- 
sal assent, yet we think no better arrangement of the 
VoL XXXVIII —NO 984 


matte: contained in tuis work could have been well 
devised Although there are not wanting cases ın which 
we find links between the comparatively simple vertical 
displacements of little-disturbed areas and the com- 
plicated over-folding ard ovei-faulting of mountain ranges 
yet in the majoulty of cases the ordinary faults of the 
former and the grand and exaggerated reversed faults of 
the latte: are as distmct in their distribution as they 
appear to have been ir then mode of ongin 

In the first section, the general characteristics of 
ordinary faults are discussed, as well as the classification 
of the different ty pes of such faults and of simple flexuies, 
and then the modes of grouping of such faults and their 
mode of origin aie considered As many of the Enghsh, 
French, and Getman terms employed ın the definition of 
faults have onginated with miners, and ate of a pro- 
vincial characte, the exact sense in which they ate used 
cannot be found explained even in the best dictionaries , 
hence a very gicat service 1s rendeied to the geological 
reader by the care ind thoroighness with which the 
authors of this essay have sought out and explained the 
synonymous words 1n the thiee languages 

It is when we come to the second section of the work, 
however, that we are impressed with the fullest sense of 
our indebtedness to MM Heim and Margene for removing 
obstacles to the matual appreciation by the geologists 
of different countries of the labours of their fellow- 
workers 

More than forty years ago the brothers Rogers, in 
working out the geology of Pennsylvania, first showed 
what are the essential features in the structure of gieat 
mountain ranges They described with gieat clearness 
the succession of great folds, “the axis-planes ” of which 
had been pushed over into a nearly honizontal position , 
and others in which, by a still further movement, fracture 
had taken place along the axis-plane of the folds, leading 
to the upper limbs of the heeled-over and compressed 
arches being driven bodily for vast distances over the 
lower ihmbs They described one of these exaggerated 
reversed faults o1 oveithiusts in Pennsylvania as extend- 
ing along a line twenty miles in length, with a displace- 
ment of five miles, while another similar rent was traced 
in Virginia for the distance of eighty miles Hemy 
Rogers saw clearly kow these great dislocations enable 
as to explain the “ fan-stiuctuie” and othe: remarkable 
appearances that had been descitbed by De Saussute, 
Studei, and other pioneers ın the study of Alpine geology , 
while James Hall, Dana, Vose, and other American geo- 
logists found in the structute of the Appalachians a key 
to the great problem of the origin of mountain chains 
More recently the mvestigation of the Westein Terri- 
tories of the Umited States has supplied the able 
geologists of America with many beautiful and instructive 
ullustiations of the same phenomena 

The light thiown upon the structure of mountain 
chains by the study of the Appalachians soon began tp 
influence the geologists of the Old World Lory, Baltzer, 
Heim, and otheis, showed that in Dauphiny and in 
Switzerland “ over-folding” and “over-faulting” ai@ the 
gieat characteristics of Alpine structure, and they added 
much to our knowledge of the causes by which these 
structures ale procuced 

At the outset of these investigations upon the structuie 
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and ongin of mountain chains, English geologists were 
conspicuous not only by the clearness of their views but 
by the skilful manner in which they applied the new 
principles to the explanation of ou own mountain masses, 
espec ally those of the Scottisn Highlands Damel 
Sharpe demonstiated the essential points of resem- 
blance between the stiuctuie of the mountains of 
Scotland and those of Southern Ewope, while Sciope 
and Darwin went still further .n insisting that the 
intimate structure or foliation of the 10ck-masses of” 
our own and othe: mountain chains must be attr buted 
to the mechanical effects of the gieat movements to which 
they have been subjected Unfortunately the gieat 
influence of Murchison, backed as it was by the authority 
of the officers of the Geological Survey, threw back 
the: advance of English geology in this duection 
for nearly, a quaiter of a centuy The doctrines 
that the'rocks of the Highlands were im an essentially 
yndisturbed condition, and that m them the planes 
of stiatification and foliation weie coincident, were 
backed by such a weight of authority, that for a time they 
overbore all opposition To the labours of Prof Lapworth 
we are indebted foi initiating the great reaction against 
the mischievous teachings of this school , while Messis 
Peach and Horne have more than atoned for the evil 
done by their predecessois, by the energy and zeal with 
which they have sought to neutiahze the effects of those 
teachings It 1s a fortunate cucumstance that these 
patient 1esearchgs have been cartied on in the very 
districts which had been appecled to as affording the 
strongest support to the erroneous interpretations 

In the second section of the work before us the various 
terms employed by Rogers ard the American geologists, 
by Lory, Baltze1, Heim, Suess, Brogger, Reusch, and other 
Continental writes, as well as by Lapworth, Geikie, 
Peach, and Horne, are all brought into clear relation w.th 
one anothe: Where necessa1} the ccmplicated effects of 
great mountain movemerts are illustrated by sketches, 
and the most invaluable aid is thus afforded to the student 
who seeks to make himself acquainted with and to com- 
pare the remarkable results attamed oy the workers in 
distant areas Especially interesting are the observations 
upon the intricate phenomena displayed in cases where 
1ocks that have been sheared and fohated dung one 
period of mountain-making are sabjected to a second 
process of the same kind at a long subsequent period 
We regret that the space at out command forbics us 
from following the authors into some of these interesting 
questions 

The important problems connected with the changes 
in the internal structure of rocks 1esulting from the move- 
ments to which they have been subjected occupy the 
authors only so fai as ıs necessary to fix the terms that 
shall be employed in descr.bing the effects produced 
The relative merits of such terms as “pressure meta- 
moiphism,” proposed by Piof Bonney, of “ pressuie- 
flu\ion,” by the late Prof Cavill Lewis , of “ dislocations- 
metamorphism,’ by Prof Lossen, of “mechanical 
mefamorphism,’ by, Baltzer , of “metamorphism by 
fuiction,” by Gosselet , and finally, of “ dynamo-meta- 
morphism,” recently suggested by Prof Rosenbusch, are 
all impartially considered Whatever be the term 
eventually chosen to express the important effects pro- 
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s 
duced by the internal movements—the “ flowing” —of rock- 


| masses, we can only 1ejoice that the ideas so ably 


advocated long ago by Scrope and Darwin are now 
beginning to meet w.th such wide and general recognition 
Pioblems which ın the days of these pioneers of geological 
thought were absolutely insoluble are now brought within 
the range of practical reseaich Lehmann, Lossen, anda 
host of otaer workers are showing us how by the applica- 
tion of microscopic methods the paramorphic changes 
and the mutual chemical reactions of minerals ın a rock 
subjected to external stresses and internal movements may 
be clearly followed step by step, while the physical in- 
vestigations of Daubrée, Tresca, and Spring afford to us 
the promise that the actual causes cf the phenomena so 
carefully observed will not long remain hidden from our 
view j 

The numerous workers ın all the great centres of 
thought, whose attention and study are now concentiated 
upon these giand and fascinating problems, will welcome 
the work before us as supplying a want that has been 
widely and deeply felt JoHN W JUDD 





LETTERS TO THE EDITOR 


The Editor does not hold himself responsible for opimons 
expressed by hs correspondents Neither can he under- 
take to 1etuin, or to correspond with the writers of, 
rerectea manuscripts tatended for thes o) any other part 
of Naturt No notice rs taken of anonymous communi- 
cations | 


Lamarckism ve sus Darwinism 


IN his fist letter Dr Romanes stated that I had accused him 
without evicence In the second letter he repeats the statement 
rf othe: word. The answer to both statements will be found 
m ny last letter 

Dr Romanes will not have replied to my first letter until he 
explains o1 expresses regret for his unfauness to Dr Weismann 

Oxford, September 3 EDVARD B POULTON 


The Zodiacal Light and Meteors 


I HAVE had the opportumty of looking at Mı Maxwell Hall’s 
lettet (NATURE, yol vu p 204), referred to by Mr Matteu 
Wilhams (ay 31, p 102), and find that ıt will not im the least 
bear out the suggestion made by the latte: Hall’s observation 
was evidently not of any ‘‘spurious zodiacal light,” but of the 
ordinary zociacal light in the form called by some writeis the 
‘zodiacal bard,” though perhaps especially bught Its position, 
also, a obseived by Hall, was quite different from that which 
could be occupied by a stream of meteors from Biela’s comet 

As iegaids Hall’s theory which he there piopounds foi the 
fona of the zodiacal light, it has not met with acceptance, as 
wiiters in general consider the ordinary theory of the zodiagal light, 
viz that it consists of a continuous disk, whether of meteors o1 
any othe) substance, 1n which the sun 1s cential, 1s sufficient to 
account fo. the appearances described by Maxwell Hall and 
other observer- W BAcKHOUSE 

Sunderland, August 31 





THE SERVICES OF CATHOLIC MISSIONARIES 
IN THE EAST TO NATURAL SCIENCE 


ARMAND DAVID, the well-known Lazarist mis- 

+ sionary and man of science, has published a series of 

aiticles ın the recent numbers of Les Messeons Catholigues 

of Lyons on the services 1endered to the natural sciences 

by the missionaries in the Far East The following 1s a 
summary of these long and instructive articles 
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It ıs a common mistake that Catholic missionaries are 
engaged in proselytizing, and in proselytizing only Un 
doubtedly the original motive has been to convert pagan 
nations to Christianity , but, as will be shown, they have 
worked in othe: channels with very great success 
Accounts of scientific work like that of the wiiter are not, 
common, because the missionaries aie so few that they 
have very little time to devote to anything outside then 
religious duties The advantages of missionaries preceding 
the ordinary tiavellers are well known, and have been 
recognized by various leaned Societies It 1s, however, 
of Easten Asia in particular of which M David pro- | 
poses to treat—that ıs, of China, which contains a third 
part of the population of the earth, and whichisatt acting | 
moie and more attention eve1y day The enemies of the ! 
Catholic clergy compare the present missionaties in China | 
very unfavourably with the Jesuits who shone at Pekin in 
the seventeenth and eighteenth centuries It 1s undoubted | 
that the Jesuit fathers of Pekim bore an exceedingly high 
reputation in science and ait, and that they produced | 
yery consideiable results in almost every branch of | 
human knowledge ‘Lhey completed the most colossal 
geographical work éhat has eve: yet been seen, by 
making a complete chait of the Chinese Empire The | 
“Lettres Edifiantes,’ the ‘Mémones des Missionaries ' 
Jésuites de Pékin,” the gieat works of Father Duhalde | 
and of Father de Mailla show the immense mass of | 
matte: they have wutten upon almost every subject 
1elating to the Chinese Empne But, it 1s asked, why 
spéak of the great achievements of the past? ‘They only 
accentuate the total absence of any scientific labours at the 
present time in China M David has several answeis to 
this question (1) Formerly the Academies ana learned 
Societies of Europe could communicate only with the 
missionaries on questions 1elating to China, no other , 
tiavelleis had then found then way into the Celestial | 
Empnue, and it was to aid this communication that the 
Catholic kings helped the missionaries with then protec- 
tion and their money, as well as from 1eligious motives 
(2) The missionaries knew that they were compelled, in 
orde: to get permission to 1emain in China, to make then 
services indispensable to the emperor , and thus they put 
all then knowledge and shill at his service (3) Whilst 
only a small numbe: of missionaries thus sesided 
at Pekin, and gained and kept the confidence of the 
emperor by then pursuit of astronomy, geography, | 
and the arts, the rest, by the favour in which then | 

| 
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brethren stood, got permission to preach throughout 
China 

St Francis Xavier, the apostle of India, died witnout 
being able to enter China Father Riccf, who entered it ; 
1n 1580, led to Pekin quite a phalanx of eminent men, to 
occupy the posts of honour nea the emperor ‘hese 
high positions did not, however, prevent the missionaries 
from labouring ın the cause of Chustiamity, and founding 
many Christian establishments Amongst them were the 
Fathers Verbiest, Schall, de Premaie, Gaubel, Amyot, 
and many others ‘The suppression of the Jesuit order 
stopped their work in China, and the Lazarists, who were 
sent fo succeed them, and who had in their 1anks men 
lke MM Ram, Ghislain, Hanna, and Lamiot, weie 
themselves soon swept away by a ievolution The 
persecution soon became general in China, and some 
priests who were able to elude the edicts and remain in 
the country at the cost, very often, of their lives, were fully 
occupied without attending to scientific studies 
same was the case with their immediate successots, who 
were sent by various Societies to collect and strengthen 
the scattered congregations Afterwards when the Anglo- 
Fiench expedition procured freedom of conscience for the 
Chiistians and liberty for the missionaries to 1emaim in 
China, things were very different from what they had been 
under the Emperois Kang-hi and Kien-lung ‘The thread 
of the scientific labours of the old fatheis at Pekin coule 
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not be picked up Fon, on the one hand, China was now 
In communication with the 1est of the world, and had not 
the need no: the desire to have recourse to the missions 
for their learned and scientific men, and, on the other 
hand, the Christian missionaries and then flocks now 
enjoyed toleration, and the priests had nothing to gain 
by imitatmg then great piedecessois in gaining the 
favou: of the emperor Besides, Ewopean diplomatists 
did not look with a favourable eye on the influence that 
would be acquired by puests ove: the emperor if they 
accepted official posts ‘Ihe Jesuit fathers, however, who 
had returned to China when then suppression had been 
annulled, did not completely separate themselves from 
their forme: studies, bu: continuec them as far as then 
changed condition would allow For example, in then 
college of Zikawei, near Shanghai, they sutceeded in 
establishing a very 1mpoitant meteorological obser atory, 
whence Father Decheviens 1egularly sends his oljseiva- 
tions to the men of science all over the world, natural 
history owes much to the peiscvering labours of Father 
Heude, who has piblished a work on the * Mollusques 
fluviatiles et terresties ? of Central China, aid’ otheis on 
the stags and tortoises of China The able draughtsman, 
Fathe: Rhatouis, helped Fathe: Heude by diawing the 
excellent illustrations of these books, some of which were 
printed in the Jesuit establishment in China In other 
pairts of the country many of these missionaries give 
themselves up to forming and sending to our Museums 
collections of plants and animals At Kwet-chow, Abbé 
Pern), of the Foreign Missions put together a very 
interesting collection of plants, which, with other articles 
of value, he has presented to the Jardin des Plantes He 
introduced into France the gieat silk-worm that bears his 
name (Affacus per nyz;, and which already 1s reared in the 
open air on the oak-trees of the moie temperate 1egions 
of France On his return fiom China, Abbé Pern; pub- 
hished a Chinese grammar and vocabulary, and many 
works on the productions of the Far East Fiom Tibet, 
Mgr Chauveau and his successor, Mgr Biet, and above 
all M Desgodins, have sent to Europe many precious 
documents and several collections of animals, which give 
us an idea of the physical condiuon of that almost 1m- 
penetiable 1egion M Furetin Japan, M Larnaudie in 
Siam, M Pourthié in Corea, and M Bon in Tonquin, and 
several others, have all in the respective countries of thei 
adoption studied the geogiaphy and the natural history, 
and have sent their scientific collections to enr ch our public 
and piivate establishments At Yun-nan, M Delavay, of 
the Foreign Missions, has given up for many years all his 
available time to the study of the plants of this unexplored 
province with the mos: 1emaikable zeal and success The 
plant» which he has already sent to the Fiench Museum 
are the most unportant that have ever been sent fiom 
China to Europe, and botanists are surprised at the 
numbe1 of new species they contain An account of these 
new species has been prepared by M Frauchet, and will 
shoitly be published in a big octavo volume M David 
pudes himself on being the cause of M Delavay following 
these botanical pursuits which have so enriched science 
They met accidentally at Hong-Kong, and after some 
trouble M David succeeded in inducing him to becomea 
coriespondent of the Jardin des Plantes The Professors 
of that establishment have been so satished with the 
labours of M Delavay that they have sent him one of 
thei decorations with several money giants to help him 
to contmue his fruitful researches A few facts will show 
the value of the labou.s of this gentleman Formerly only 
four o1 five Chinese representati es of the class Rhudod n- 
dron were known, but the new species found by M, 
Delavay, added to those found by M David at 
Moupinn, amount to forty-five So, only one Chénese 
primrose was known, but now more than thuty new 
pecies have been classified by M Delavay Othe mis- 
sionaries besides those of China are actively engaged in 
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the cause of science , for example, Father Montrouzier has 
studied the fauna of several of the islands of Oceania, and 
Fathers Duparquet, Augouaid, and Le Roy, have sent 
fiom Afuca many valuable collections Our Museums 
and ow naturalists have also received fiom the interior of 
Ameiica many objects more or less impottant, but chiefly 
many 1emarkable Coleoptera and Lepidoptera from MM 
Sıpolıs, Gaujon, and Dorme, French Lazarists, who 
aire quite at the head of the ardent collectors in the 
New World To 1etuwin to China, though the good 
offices of the Fianciscan missionaries of Shen-si, M 
Romanet du Caulland was able to obtain and introduce to 
France several new species of vine which have been 
cultivated unde: the names V/s Romanelz, Vitis Pag- 
nucen, Sprnovitis Davidis Thuis last species was found 
by M David in a wild state in the central mountains of 
Tsin-lin, and 1s notable for having its stems covered with 
thoins In spite of its somewhat aromatic flavour, it 1s 
well adapted for wine-making 

M David then proceeds to patticularize his own 
labous, and before doing so he givesa short history of his 
life, nto which we shall not follow him Shortly after the 
Anglo-French expedition to China he was ordered by his 
superiors to proceed to that country Before setting out 
he was advised by several members of the Institute, 
amongst them being MM _ Stanislas Julien, E Mihe- 
Edwards, Ehe de Beaumont, and Decaisne, to` make 
periodical reports When he had settled down at Pekin 
in the year 1862, he began to explore the surroundings of 
Pekin to prepare materials for a natural history collection, 
and to send i1eports and specimens to the Jardin des 
Plantes His first consignment of planzs and animals was 
highly praised by the authorities of this institution, and 
grants of money were sent him to help him to proceed 
The increasing 1mpoitance of the results obtained in 
China made the Paofessors of the Museum believe that it 
was an Eldorado for naturalists, and accordingly they 
begged the Supetior-General of the Lazarists to permit 
M David to explore the lesser-known provinces of China 
M Etienne consented readily, chiefly because the request 
was made through the Government itself, and the 
Minister of Public Instruction officially styled M David's 
proposed jouney a scientific mission, and supphed the 
necessary funds With iegard to the collections sent 
home by him, he says that only zoologists can appreciate 
the great work of M Milne-Edwards, enutled “ Recherches 
sur les Mammifères,” which, with the exception of a single 
species, treats of Chinese anunals Tke greater portion 
of these were sent by M David, the new species alone 
amounting to siaty-five One of the most remarkable of 
these ıs the Semnoprthecus roxellana, a cuious monkey 
with a nose very much turned up and a green face, w.th 
his back ornamented with long biown and white hair, 
whose haunts ae in the cold forests of [Tibet It ıs a 
sort of counterpart of the long-nosed nonkeys of Borneo 
Besides this anımal, China supplied two others, one of 
which was capable of bearing the severe winters of the 
north of Tchely, to which point its habitat eatends 
Anothe: important discovery of the Tibetan region 1s 
the extiaordinary Ursus melanoleucus, for which there was 
no generic name The Ar/uropus metanoleucus appeais 
to be of great 1arity in the very small 1egion 1t inhabits 
All the Museums of the world envy the Jardin des Plantes 
the possession of four specimens—the only ones M 
David met In Tibet also he saw the .Vecdogale 
elegans, a new kind of aquatic insectivo1ous animal, the 
hair of which assumes all the colours of the rainbow when 
the httle creature is inthe water He also secured several 
vatieties of this animal In the lofty forests of Moupinn 
he found the Budorcas, a large ruminant of a grayish- 
white’colour, with no tail and with immense hoins The 
hunters of the country 1egard this animal as the tiger 1s 
regarded in India In spite of 16 heavy burd it scrambles 
over the most rugged rocks as lightly as a chamois In 
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almost every distiict in China he came on some treasure 
The dee: with large hoofs and a long tail (Elaphurus 
davidianus) 1s now pretty well known , but the species 1s, 
unfortunately, threatened with extinction m China In 
the genus J/us alone he got twenty-seven species He 
noted down two hundred species of Alamzmzfer æ, and in 
this number there are hardly five or six, omitting thé 
domestic species, which appear identical with theu 
species in Lurope : 

With 1egud to the buds of Chma, M David has 
prepared, with the help of M G Masson, a book on 
them, in waich he recognizes 807 species either living 1n 
China or coming there regularly Amongst the gieatest 
novelties Fe mentions the large Lophophorus of Tibet, 
whch Ines at a height of above 12,000 teet, the three 
known Cro.soptilon, of which one 1s white another blue, 
and the third black ane white , the Zragopan with a large 
many-colo.red band around the throat and _ its head 
ornamented with two very thin, blue, and fleshy horns , 
two Lulopues, ciested pheasants, which are the most 
appreciated dish by gourmands, the sacred pheasant, 
with a tail over six feet long, the Amherst pheasant, now 
become, like the preceding, a comn@on bird in the parks , 
and a new species of pheasant, daik-coloured, and always 
lving under trees All these birds, and hundreds of others 
from the same source, are exhibited in the French 
Museum Some of them, according to the method 
common among naturalists, are named after the dis- 
covere Thus the Cygnus davidi, a very rare syan 
with 1ed legs, and the Pterorhinus davidi, a kmd 
of mocking-bird captured ın the woods in the neigh- 
bomhood of Pekin, the Sygrueum david, a nocturnal 
rapacious bird of Tibet, described by Mr Sharp, of 
the British Museum M H Milne-Edwards, t Pio- 
fessor at the Sorbonne, has also affixed M David's 
name to two new species which he has descubed, 
Carpodacus davidianus and Oreopneuste armandi China 
has not oul spairov, chaffinch, goldfinch, or hnnet, our 
warbler, 1edoieast, and nightingale are unknown , then 
thrushes, blackbirds, tomtits, and crows, differ very much 
frem ours In fact, speaking generally, there 1s only 
about one-fifth of the Chinese birds found in Europe, and 
the gieater pait of these aie very different in the two 
regions The Eastein Gali:ne, Insectivores, and Rapaces, 
have scaicelv any species like them in ow continent A 
veiy remarkable fact is that we find certain gioups of 
buds with.n certam nariow limits where they are 1epre- 
sented by numerous species, whilst they are totally absent 
from all other paits of the earth, even from those parts 
where it would be quite possible for them to lye Thus 
there aie forty kinds of the beautiful pheasant class, all 
grouped around Tibet, while there 1s not a single member 
of the class ın any other quarter of the globe So the 
Cratcropodes of which there are thirty or forty species in 
China, do not appear to have any repiesentatives in 
Europe These and other facts furnish M David with 
what he considers unanswerable objections to the theory 
that they were all created ad orzgzne Is ıt not more 
reasonable, ke asks, to admit that the piincipal types 
of plants and animals having once appeared on eath, 
where and when it pleased Providence, have undergone 
slow variations which have divided them by degrees into 
species and varieties? America has upwards of four 
hundied species of humming-birds, while there 1s not a 
single other specimen in the rest of the tropical world, 
where those little creatures could live equally well Every 
class of the animal kingdom, he says, furnishes similar 
examples and analogous facts 

The subject of reptiles, Batrachza, and fishes, which M 
David only worked up slightly, has been carefully pursued 
by M Duméuil, Dr Savage, and M E Blanchard The 
last-named gentleman desciibed before the Academy of 
Sciences, under the name of Sveboldia davidiana, an 
immense salamander which lives on fish and crabs in fresh 
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wate. <A skeleton of a salamander, more or less resem- 
bling this one, has recently been found in Germany, wheie 
ıt was taken for a fossil man It 1s the insect world which 
supphed M David with the greatest novelties . Great 
though the collections sent to Europe are, they are but a 
small fraction of the riches in entomology that China sup- 
ples The Coleoptera have been described by M Fair- 
maire, formerly President of the Fiench Entomological 
Society, and the Lepidoptera by M Obeithur, of Rennes, 
who has the finest collegtion in Fiance, and perhaps in 
the world Amongst insects, more even than amongst 
animals and plants, there ıs a large number called by the 
names of the missionaties who sent specimens of them to 
Europe Foi example, Crcendela desgodinset, Carabus 
delavayi, Cychius david, Nebsia chaste, Enoplots upes 
dar geteanz, Donacia provost: &c,1n Coleoptera , and in 
butterflies, Anthocharis beli, Armandia thaidina, &c 
With iegard to the vegetable kingdom, the first important 
wo1k we have on the Chinese flora has been finished this 
year, and styled “Plantes Davidianee” It has been printed 
at the expense of the State, and 1s ın two quarto volumes, 
illustrated with forty-five very fine plates, and contains 
a description of all tl new species of plantsin M David’s 
collection, and an enumeration of all the plants collected by 
him The collection contains a small proportion only of 
the plants of China Itshould only be regarded as a mere 
skeleton of the magnificent vegetation of the east-cential 
provinces, but it contains the greater portion of the plants 
to¢he noth of the empne and ın the Mongolian mountains 
Collections made by English and Russian collectors do 
not include many of the specimens found by M David 
Perhaps the most remarkable find was the Davida 
envolucrata—a pretty tall tree with large leaves, for the 
introduction of which an English amateur has offered a 
big prize Our Ewopean plants are not at all common in 
the East No trefoils are found in China, nor heather, nor 
broom There ate also many plants there which have no 
representatives in Europe, but which have representa- 
tives in America, as, Pavia, Bignonia, Aralia, Dielytra 
Northern China, with its dry climate, its cold winter, as 
cold as that of Upsala, and its summer as waim as fhat 
of Senegal, has a poor and little-varied vegetation when 
compared with the centre and west of the empire The 
number of Phanerogams collected by M David in the 
north of China did not exceed 1500 species, and he doubts 
if there are many more 

In geography and geology, besides several occasional 
reports, the “ Archives du Muséum” have published full 
accounts of his first and second journeys of exploiation 
These voluminous wiitings are merely journals written 
for some fiiends, for whom he wrote day by day everything 
that seemed worthy of attention, whether botanical, geo- 
logical, o1 geogiaphical, in the extensive regions which for 
five years he travelled over Itinerary charts, striking 
altitudes, up to 15,000 feet, the duection and importance of 
rivers and mountain chains, the position of thelesse: known 
towns and counties, and of the coal and metal mines— 
all have been noted down by hm From the writings of 
M David, M Elisée Reclus took many of his obseivatio 1s 
on the Chinese Empire in vol vn ofthis “ Géographie 
Universelle,” and especially the natural history portion of 
that volume Similarly Baron Richthofen has derived 
much of the information ın his work on geology from M 
David In Mongolia M David’s guide was Sambdat- 
chiemda, the famous ex-lama described by M Huc, and 
this leads M David to speak of the lamas, and tell some 
stories about them 

M David descııbes a curious meteorological phenomenon 
obseived by him when ciossing the top of a mountain 
about 5500 feet high A storm had just passed, and a 
little rain had fallen The clouds were heavy, and lay on 
the numerous peaks below his feet lıke an immense sea 
of silvery white Little by little the masses of clouds 
began to move and to split up here and there _ They 10se 
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slowly and soon came to the right of M David, who was , 
journeying from' south to north The wind was blowing 
from the west, and when the clouds reached the summit 
of the mountain, they could not pass over on account of 
the opposition of the wind, and there they rested, a huge 
mass of opaque clouds The sun was setting on the 
horizon, and threw the image of M David on the wall of 
white clouds, where it was surrounded by two rainbows, 
or rather two complete concentric circles This pheno- 
menon lasted neatly half an hour M David had been 
sıx months in Mongola when the revolt of the Mussulmans 
bioke out and prevented him fiom penetrating as far as 
Kouk6unoor, and even beyond it, as was his intention 
These high Mongolian plateau, are of aboutthree thousand 
feet above the level of the sea The population is very 
sparse, and the fauna and flora but httle vauied The 
1emaikable animals most fiequently seen in this region 
are the soushk, or yellow antelope, a kind of little marmot 
analogous to the prairie dog of America, a brownish 
weevil, and a curious lizard with round head (PAryno- 
cephalus) which 1s seen everywhere rolling its tail in 
regular cadences During the summer the open countiy 
1s covered either with the blue-flowered iris, or with the 
liquorice (Glycy rıza echinata) or the yellow rose M 
David found in Mongolia in a wild state, but very rare, a 
pretty flowering tree, which the Pekinese cultivate as an 
ornamental plant (Xanthoceras sorbtfolta), and which he m- 
troduced into France with much success In his journey 
he satisfied himself of the existence of wild camels, some < 
of which were afterwards captured by the Russian traveller 
Prjevalskı M David spent twenty-five months in 
Western China He had intended to spend thiee years, 
but his health bioke down In that time he travelled 
over 2500 leagues He retuned thence to Tien-tsin, 
fortunately for him after the massacres had taken place, his 
boat having been delayed on the way® 





THE AUSTRALASIAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


SYDNEY, July 1888 


HE formation of this Association, which already 
gives promise of being a great success, was first 
suggested by Prof Liversidge, of the Sydney University, 
dung the Exhibition ın Sydney in 1879, but matters at ' 
that time not being considered quite mpe for it, the 
formation of the Association was again brought forward 
through the press in the year 1884 It was then suggested 
that, as ıt did not seem likely that the British Association 
would see their way to visit Australia dung the Centen- 
nial year, an Australasian Association should be formed, 
on the same lines as the British Association, in order to 
bring about a federation or union of the members of the 
various scientific Societies throughout Australasia 
It was also suggested that the first general meeting 
should be held in Sydney on the one hundredth anni- 
versary of the foundation of the colony, as it was at 
that time thought there would be an International 
Exhibition ın Sydney to celebrate that event In further- 
ance of this object a preliminary meeting of delegates 
was held in Sydneyin November: 1886, the project having 
met with the approbation and suppoit of almost all the 
leained and scientific Societies of Austialasia 
As this meeting the formation of the Australasian 
Association for the Advancement of Science was agreed 
to unanimously, the rules of the Butish Association 
being adopted until the first general meeting, whick it 
was decided should be held in Sydney during the year 
1888 
In accordance with another 1esolution passed &t the 
meeting of delegates the election of officers for the year 
took placein March of thepresent year, Mr H C Russell, 
F RS, Goveinment Astronomer, being elected President, 
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Sır Edward Stuckland, K C B., Hon Treasurei, and 
Prof Liveisidge, F R S, ahd Dr George Bennett, Hon 
Secretaries : 

The formation of the Council was after wards proceeded 
with, each learned o1 scientific Society electing one 1epre- 
sentative for every hundred of its memgers , aid the Chief 
Justice, Minister for Public Instruction, the Chancellor 
and Vice-Chancellor of the Sydney University , the May or 
of Sydney, and the Presidents of the Royal Societies in 
othe: colonies were elected Vice-Presider.ts for the year 

The Presidents of Sections were then elected, tre 
gentlemen chosen being all resident in other colonies 
than New South Wales, whilst the Sectetaies of 
Sections, as a matter of necessity, were elected from 
amongst residents in Sydney 

The Association ıs hence thoroughly Australasian in 
its character, and the succeeding general meetings are 
to take place in turn in the capitals of the other colonies, 
the executive officers being elected year by year by the 
colony in which the meeting ıs held 

The first general meeting ıs to be held at tne Syd-ey 
University, the opening ceremony, at which His Excel- 
lency the Governor will be present, taking place on 
Tuesday evening, August 28, when the Presidential 
address will be delivered 

On the followng day the Sectional meetings for the 
reading and discussion of papers will commence, and ıt 1s 
thought that the piincipal portion of the business «sill 
close with the end of the week 

Up to the present time the titles of apout ninety papers 
have been sent in by gentlemen of distinction in scie..ce, 
literature and art, ın the ditferert colenies, and it seems 
probable that this number will be conside1av]y increased 
before the meeting 

It may therefore be anticipated that the nature of the 
work done by the Association curing the first year of its 
existence will be of a highly important azd useful! character 

The mote solid work of the meeting -s to be hghtened 
by eacursions to various places of interest to geolog'sts, 
botanists, and others, and efforts ae being made to 
provide for the entertamment and comfort of visiting 
members, as far as possible, so tnat they may spend their 
time to the best advantage 

‘The varous steamship companies zave arnanged to 
carly members proceeding to Sydney to attend the 
meeting at a reduction of 20 per cent. on tne ordinuy 
tates, and it is anticipated that hberal concessions sill 
also be gianted ın the 1ailway fares 

The rules, as already mentioned, are practically the 
same as those of the British Association, and all who join 
the Association before the first general meeting in 
August next become orginal members without entrance 
fee, the subsciiption of 41 entitling members to receive 
the publications of the Association gratis 

The number of membeis at the enc of July exceeded 
400 





PROFESSOR RUDOIF JULIUS EMANUEL 
CLA USIUS 


Y the death of Piof Claus.us, whch occurred on 
August 24 last, science has lost another member of 

the great triumvuate—Rankine, Clausius, and [homson— 
who, upon the foundation laid by the experimental work 
of Davy and Rumford, the theoretical suggestions of 
Mohr, Séguin, Mayer, and Colding (which, though rest- 
ing on imperfect data and defective 1easoning, weie the 
1esults of 1eal scientific insight), and the splendid experi- 
menfal investigations of Joule, founded and built up the 
great structure known as the science of the1modynamics 
Clausius was boin at Coslingin Pomerania, on January 

2, 1822 Whilevet at school in Berlin, he gave unmis- 
takable evidence of the bent of his mind towards mathe- 


matics and physics, and on the completiqn of his Uni- 
versity course he became Piivatdocent in the University 
of Berlin and Instructor in Natural Philosophy at the 
School of A:tillery He very soon gave evidence of his 
powe: as an origmal worker, and some of his earliest 
papeis—“ On the Nature of those Constituents of the 
Atmosphere by which the Reflection of the Light within 
it 1s eftectec,” and “ On the Blue Colour of the Sky, and 
the Morning and the Evening Red”—contibuted to Pog- 
genaorf’’s Annalen, were selected foi translation in the 
fiist volume of Taylor’s “ Scientific Memoirs” 

In 1857 he was appo nted Professor of Natural Philo- 
sophy at the Polytechnic School of the Helvetic Con- 
federacy at Zurich Here he continued his 1esearcnes in 
vauous branches of physics, and among these we may 
men 19n, to give some idea of the extent and variety of 
his investigations, “The Influence of Pressure on the 
Freesing-pomnt,’? “The Mechanical Lquivalent of an 
Electric Discharge, and the Heating of the Conducting- 
wne which accompanies it,” “ Electiical Conduction in 
Electrolytes” and “The Efiect of Temperature on 
Electric Couductiity” He also pybhshed some short 
papers on some pmely mathematical questions, sug- 
gested, however, by physical problems, and some papers 
dealing with points of what 1s generally known as physical 
chemistry 

H s attention was then directed towards the dynamical 
theory of gases, owing to the light which it appeared 
capable of throwing upon questions of thermody namies 
The dynamical or kinetic theory of gases, which has 
received such extensive developments at the hands of 
Clerk Maxwell, Boltzmann, and others, was o1ginally 
suggested by J Bernoulli about the middle of the last 
century , but it was Clausius who fist placed it upon a 
secu e scientific basis In 1866 he published a most 1m- 
portant paper “On the Determination of the Eneigy and 
Entiopy of a Body” (translated in the PAzlosophical 
Magasine,, ın which the very valuable and suggestive 
| conception cf the entropy of a body was first set forth 
| n 1869 he was appointed Professor of Natuial 
l 
H 


Philosophy ın the University of Bonn 

Among more 1ecent papers of gieat inpoitance we 
may mentior. the following, all of which have been trans- 
lated in the Phzlosophical Magazine —“On a New 
Fundamental Law of Llectrodynamics”, “On the Be- 
haviour of Carbonic Acid ın relation to Pressure, Volume, 
and Temperature”, “ On the Theoretic Deteimination 
of Vapour-pressure and the Volumes of Vapour and 
Liquid”, “On the Different Systems of Measuies for 
Electirc and Magnetic Quantities”, On the Employ- 
ment of the =lectrodynamic Potential for the Determina- 
tion of the Ponderomotive and Electiomotive Forces”, 
“On the Theory of Dynamo electrical Machines”, and 
“On the Theory of the Transmission of Power by 
Dynimo-electrical Machines ” 

When we consider the far-reaching and fundamental 
character of these and many other investigations, and the 
veiy wide field which they cover, we cannot but wonder 
at the marvellous energy of the great physicist whe has 
passed from among us The Royal Society catalogue 
contams a list of no less than seventy-seven papers pub- 

| lished up to 1873, and those published subsequently bring 
the total number up to considerably over a hundred 

In addition to these there ıs his great tieatise on “ The 
Mecnanical Theory of Heat,” of which the first volume 
was published in 1864, and a smaller work, “On the 
Potential Function and the Potential ” 

It would be impossible to discuss in detail the portions 
of thermodynamics specially worked out by Clausius, as 
his work 1s throughout closely interwoven with that of 
Rankine ané Thomson, but it will be of interest to quote 
the following fiom Prof Rankine, who ın his paper “ On 
the Economy of Heat in Eapansive Machines,”! says — 

1 | Renkine’s Miscel'aneois Scientific Papers,’ p 300 
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“ Carnot wasethe first to assert the law that the ratio of 
the marimum mechanical effect to the whole heat expended 
zn an expansive machine ıs a function solely of the two 
temperatures at which the heat rs respectively recetved 
and emitted, and ts independent of the nature of the 
working substance But his Investigations, not being 
based on the punciple of the dynamical convertibility of 
heat, involve the fallacy that power can be produced out 
of nothing 

“ The merit of combing Carnot’s /aw, as it 1s termed, 
with that of the convertibility of heat and power belongs 
to Mr Clausius and Prof Wiliam Thomson, and in the 
shape into which they have brought t, ıt may be stated 
thus The marimum propor tion of heat converted into 
erpanstve power by any machine is a function solely of 
the temperatures at which heat ıs yecerwed and emitted by 
the working substance, which function Sor each par of 
temperatin es is the same for all substances in Nature” 

None will regret the loss of Prof Clausius more 
keenly than the students of the University of Bonn, 
where he formed a centre of attraction not only as 
a great mvestigator,, but as a teacher of almost un- 
rivalled ability The secret of his powers as a 
teacher may easily be guessed from the study 
of his published papers and tteatises Their great 
characteristic 1s the direct insight which they give into 
the very heart of the physical principles under discussion 
The author, while showing himself a master of mathe- 
matical methods, ever keeps the physical meaning of the 
symbols before the eye of the 1eader, and never allows his 
analysis {to carry him away into the legions of mere 
mathematical ingenuity In this he wasa worthy compee1 
of some of our own great mathematical physicists, like 
Thomson and Maxwell, and the greater part of his work 
has the additonal advantage, for the majority of students, 
of being effected by the aid of comparatı ely simple 
analysıs 

In 1868, Prof Clausius was elected a Foreign Member 
of the Royal Society, and in 1879 he was presented with 
the Copley Medal, the highest distinction at the disposal 
of the Society He was decorated with various civil 
Prussian and Bavaian orders, and after the Fianco- 
German war, during which he had volunteered to serve as 
caretaker of the wounded, he received the German 
decoration of the Iron Cross, and the French decoration 
of the Legion of Honour 

G W DE TUNZELMANN 





THE BRITISH ASSOCIATION f 


Wednesday Aight 


HE meeting of the British Association which opens 
to-night, after twenty-four yeais’ absence, in Bath, 

will be the fifty-eighth At the meeting of 1864, the 
President was Su Charles Lyell, and the occasion was 
rendered memorable by the presence at once of Di 
Livingstone and Bishop Colenso, both at the time filling 
a largé space in the public eye Though a vast majority 
of the members of the Association would prefer to visit 
Bath to either Birmingham or Manchester, the latte: towns 
possess ın Owens College and the Town Hall buildings 
which offer greater conveniences for the meeting of a 
scientific Congress In Bath the Sections will be some- 
what scattered The Physical Science Section meets at 
the St James’s Hall, the Wechanical Section in the 
Masonic Hall, the Chemical Section in the Friends’ 
Meeting-House , Geology and Biology are housed at the 
Mineral Water Hospital, with the Blue Coat School for 
the sub-sections , Geography at the Guildhall, and Anthro- 
pology at the Grammar School, while the President’s 
address and some of the popular lectures, as well as the 
concluding general meeting, will be delivered at the Drill 
Hall The Mayor gives a conversaszone to-morrow ın the 


Assembly Rooms, and the Chairman and Local Committee 
give another on Tuesday A large number of foreign 
visitors, especially geologists for the International Geo- 
logical Congress to be held in London on the 17th inst A 
are expected Amongst those already arrived are Prince 
Roland Bonaparte, Profs Dufont, Gilbert, Capellini, 


Stephenson, Lory, von Koenen, Frazer, Kalkowsky, and, 


Waagen 

The retirmg President, Sır Henry Roscoe, MP,FRS, 
in introducing Sir Frederick Bramwell, the President- 
Elect, spoke as follows — 

“ My Lords, Ladies, and Gentlemen,—Four-and-twenty 
eventful years in the history of science have passed 
away since the British Association last visited the 
city of Bath Those of us who were present here 
in 1864 will not soon forget that memorable meet- 
ing It was presided ove, as you all will 1e- 
member, by that veteran geologist, that great fore- 
runner of a new science of life, Sir Charles Lyell, of 
beloved and venerated memory Yes, Jadies and gentle- 
men, ıt was he who prepared the way by his recognition 
of the true history of our globe for the even mote illus- 
trious Darwin It was he who pointed out that the causes 
which have modified the earth’s crust in the past,aie, for 
the most pait, those which are now changing the face of 
Nature Lyell was a typical example of the expositor of 
Nature’s most secret processes His work was that of an 
investigator of science pure and undefiled, and as such, 
his hfe and labours stand for eve: as an example to 
all those who love Science for her own sake ‘ 

“But the far-seeing founders of this our British Associa- 

) tion were as fully alive to the fact as we, ın perhaps our more 
| utilitarian age, can be, that, just as man does not live by 
| bread alone, so it 1s not only by purely scientific discovery 
that the nations pıogress, or that scienge advances They 
knew as well as we do that to benefit humanity the appli- 
cation of the results of scientific research to the great 
problems of every-day life is a necessity Hence our 
founders, whilst acknowledging that the basis of our 
Association can only be securely laid upon the plinciples 
of pure science in its various branches, 1ecognized the 
importance of the application of those principles in the 
j establishment of a Section which should represent one of 
the most remarkable outcomes of the activitv and force 
of the nation—a Section of Engineeting It 1s therefore 
meet and right that ın due proportion this great depart- 
ment of our scientific edifice—a department which, 
perhaps, more than any other, has effected a revolution 
in our modern social system—should be represented in 
our Presidential chair 

“Twenty-four years ago ıt was pure science that 
we honoured in Su Charles Lyell to-day it 1s 
applied science to which we show oui tespect in 
the person of Sir Frederick Bramwell It would ill 
become me, engaged as I have been in the study 
of subjects far removed from those which fill the 
life of an active and successful engineer, to venture on 
this occasion on a eulogium upon the work of my succes- 
sor, still less ıs ıt ın my mind to draw any comparison as 
to the relative importance to be attached to the work of 
the imvestigator, such as Lyell, and to that of him who 
applies the 1esearches of others to the 1mmediate wants 
of mankind It 1s enough for me, as I am sute it will be 
for 0u, to 1emember that both classes of men are needed 
for the due advancement of science, and to 1ejoice that as 
m forme: years the names of Fanbairn, of Armstrong, 
and of Hawkshaw, have adorned our list of Presidents, 
so in the present instance, this branch of science, which 
lepresents lines of human activity rendered illustrious 
by the labours of many gieat Englishmen, is t&day 
represented by our eminent President 

“ I have the honour of reqaesting Sir Frederick Bramwell 
to take the chan, and to favour us with the Presidential 
addiess ’ 
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INAUGURAL ADDRESS BY SIR FRFDZRICK BRAMWELL, 
DCL,FRS,M Ins1 CE, PRESIDENT 


THE late Lord Iddesleigh delighted an audience, for a whole 
evening, by an address on “Nothmg ” Would that I had his 
talen‘s, and could discourse to you as charmingly as he did to 
his audience, but I dare not try to talk about ‘‘ Nothing ” I do, 
however, propose, as one of the two sect ons of my address, to 
discourse to you on the importance of the ‘‘ Next-to-Nothing ’ 
The othe: section 1s far removed from this microscopic quantity, 
as ıt will embrace the ‘‘ Eulogy of the Civil Engineer,” and will 
point out the value to science of his works ” 

I do not intend to follow any system in dealing with these 
two sections I shall not even do as Mr Dick, in ‘‘ David 
Copperfield,” did—have two papers, to one of which it was 
suggested he should confine his memouial and his observations 
as to King Charles’shead The result .s, you will find, that the 
importance of the next-to nothing, and the laudation of the civil 
engineer, will be mixed up in the mos, illogical and haphazard 
way, throughout my address I will leave to such of you as me 
of ordeily ininds, the task of rearranging the subjects as yor see 
fit, but I trust—arrangemert or no arrangement—that by the 
time I have brought my address to a conclusion I shall have 
convinced you that there is no man who more thoroaghly appre- 
cia‘es the high importance of the ‘‘next-to-nothmg” than the 
civil engineer of the piesent day, the object of my eulogy th.s 
evening 

If I may be allowed to expiess the scheme of this addiess in 
modern musical language, I will say that the ‘next-to nothing ” 
“motive” will commonly usher ın the “ praise-song” of the 
civil engineei , and it seems to me will do this very fitly, for in 
many cases it 1s by the patient and discriminating attention pai 1 
to the effect of the ‘‘next-to nothing ” that the civil engineer of 
the present day has achieved some of the laboms of which I 
now wish to speak to you 

An Association for the Advancement of Science 1s necessauily 
one of such broad scope in its objects, ind is so thoroughly 
catholic as regards scyence, that the only possible way in which 
it can carry out those objects at all is to segregate its memes 
into various subsidiary bodies, or sections, engaged on partic ilar 
branches of science Even wher this division 1s resorted to, it 
1s a hardy thing to say that every conceivable scicntific subject 
can be dealt with by the eight Sections of the British Associa- 
tion Nevertheless, as we know, for fifty seven years the Asso- 
ciation has carried on its labours under Sections, and has earned 
the right to say that ıt has done good service to all branches 
of science 

Composed, as the Association 1s, of a union of separate Scc- 
tions, it 1s only right and according to the fitness of things taat, 
as time goes on, your Presidents should be selected, in some 
sort of rotation, from the various Sections This year it was 
felt, by the Council and the membeis, “hat the time had once 
moie arrived when Section G—the Mechanical Section—might 
put forward its claim to be represented in the Presidency, tne 
last ume on which a purely engineering member filled the chai~ 
having been at Bustol in 1875, when that pos.tion was occupied 
by Str John Hawkshaw It 1s tive that at Southampton, in 
1882, our lamented friend, Sir William Siemens, was Piesident, 
and it 1s also true that he was a most thcrough engineer and 
1epresentative of Secuon G, but all who xnew his gieat scien- 
tific attamments will probably agree that on that occasion ıt 
was ratheı the Physical Section A which was 1epresented, then 
the Mechanical Section G 

I am awe it 1s said Section G does not contribute much to 
pwe science by original 1eseaich, but that 1t devotes itself more 
to the application of science There may be some foundation 
for this asseition, but I cannot re‘iain from the obseivation 
that, when engineers such as Sierens, Rankine, Sir Wilham 
Jhomson, Fairbaun, o1 Aimstiong, make a scientific discovery, 
Section A says it 1s made, not ın the capvcity of an engineei, 
and therefore does not appertain to Section G, but m the capa- 
city of a physicist, and therefore appeitains to Section A—an 
illustration of the danger of a mans filling two positions, of 
which the composite Piince-Bishop ıs the well-known type 
But Lam not careful to labour this point, or even to dispute 
that Section G does not do much for os:ginal research I do not 
agree It 1s a fact, but, fur the purposes of this evening, I will 
concede it to beso Bat what then? This Association 1s for 
the ‘A tvancement of Science ”—the advancement, be it 1emem- 
bered, and I wish to point out to yor, and I trust I shall 
succeec 1n establishing, that for the advancement of science it 1s 
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absolutely necessary there should be the application of science, 
and that, therefore, the Section, which as much as any other 
(or, to state .he fact more tialy, which more than any othe1) in 
the Association appes science, 1s doing a very large shaie of the 
woik of advancing science, and 1s fully entitled to be periodically 
represented in the Presidency of the whole Association 

I trust also I shall prove to you that applications of science, 
and discoveries ın pu'e science, act and react the one upon the 
othe: I hope im this to carry the bulk of my audience with 
me, although there are some, I hnow, whose feelings, fiom a 
false notion of respect for science, vould probably find vent in 
the “toast?” which one has heard in another place—this 
“torst” being attirbuted to the pure scientist—‘‘ Here’s to 
the latest scientific discovery may it never do any good to 
anybody !” 

To give an early illustiation of this action and reaction, 
which I con.end occurs, take the well-woin story of Galileo, 
Toricelli, ard the pump-maker It 1s recorded that Galileo 
fist, and his pupil Torricelli afterwards, were led to investigate 
the q 1estion of atmospheric pressure, by observing *he failure of 
a pump to raise water by ‘“‘suction,” above a certain level 
Perhaps you will say the pump maker was not applying science, 
but was working without science I answer, he was unknow- 
ingly apply z 1t, and it was from thet which arose in this 
unconscious application that the m'nd of the pure scientist was 
led to investigate the subject, and thereupon to discover the 
pimmary fact of the pressme of the atmosphere, and the sub- 
sidiary facts which attend the-eon It may appear to many of 
you that the juestion of the exercise of piessme by the atmo- 
sphere should have been so very obs 10s, that but little ment ought 
to have acciued to the discoverer, and that the statement, 
once made, must have been accepted almost as a mere truism. 
This was, howeve1, by no means the case Sn Kenelm Digby, 
in his “Treatise on the Natue of Bodies,” printed in 1658, 
disputes the proposition altogether, and says, in effect, he is 
quite swe the failure of the pump to raise water was due to 
impeifect workmanship of some ‘and or descuption, and had 
nothing to do with the pressure of the air, and that there is no 
reason why a pump should not suck up water to any height 
He cites the boy’s sucker, which, when applied to a smooth 
stone, will lift it, and he says the 1eason why the stone follows 
the sucker ıs this Each body must have some other body in 
contact with 1t Now, the stone being in contact with the 
sucker, there 15 no reason why that contact should be broken 
up, for the mere purpose of substituting the contact of another 
body, such as the aw It seems pretty cleai, therefore, that 
even to an acute and well tamed mind, such as that of Sir 
Kenelm Digby, it was by no means a truism, and to be forth- 
with accepted, when once stated, that the rise of water on the 
“suction side ” of a pump was due to atmospheric pressme I 
hardly need point out that the pump-maker should have been 2 
member of “G” Galileo and Tonicelh, led to 1eflect by what 
they saw, should have been membeis of “A” of the then 
“ Association for the Advancement of Science ” 

But, passing away fiom the question of the value of the 
application of science of a date some two and a half centuries 
ago, let us come a little neare: to ou own times 

Llectiicity (known ın its simplest form to the Gieeks by the 
results arising from the friction of amber, and named therefrom , 
afterwards produced from glass cylindet machines, or fiom plate 
machines, ard produced a centmy ago by the ‘‘ influence” 
machine) remained, as did the discoveries of Volta and Galvam 
the pursuit of but a few, and even the brilliant eaperiments of 
Davy did not suffice to give very great impetus to this brafich of 
physical science 

Ronalds, ın 1823, constiucted an electric telegiaph In 1837 
the first conimeicial use was made of the telegraph, and from 
that time electitcal science received an impulse such as it had 
neve: before experienced Further scientific facts were dis- 
covered, fiesh applications weie made of these discoveries 
Ihese fresh a} plications led to 1enewed vigour ın research, and 
there was the ction and ieaction of which I have spoken In 
the yea. 1871 the Society of Telegraph-Engineers was esta- 
blished In tne year 1861 our own Association had appointed 
a Committee to settle the question of electrical standards of 
resistance, which Committee, with enlarged functions, con- 
tinued its labo irs foi twenty years, and of this Committee I had 
the honow of beng a member The results of the labous of 
that Committee endure (somewhat modified, ıt 1s tue), and may 
be pointed to as one of the evidences of the value of the work 
done by the British Association Since Ronalds’s time, how 
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vast ae the advances which have been made ın electiical com- 
munication of intelligence, by land lines, by submane cables 
all ove: the woild, and by the telephone! Few will be 
prepared to deny the statement, that puie electiical science has 
received an enormous impulse, and has been advanced by the 
commeicial application of eleciiicity to the foregoing, and to 
pwposes of lighting Since this latte: application, scores, I may 
say hundreds, of acute minds have been devoted to electrical 
science, stimulated thereto by the possibilities and probabilities 
of this application. 

In this county, no doubt still more would have been done 
1f the lighting of districts from a cential source of electri- 
city had not been, since 1882, ptactically foibidden by the 
Act passed in that year This Act had in its ttle the facetious 
statement that ıt was “to facilitate electrical lighting ”— 
although ıt ıs an Act which, even modified as it has been this 
year, 1s still a gieat discomagement of fiee enterprise, 
and a bai to progiess The other day a member of the 
House of Commons was saying to me ‘‘I think it is very 
much to our discredit in England that we should have allowed 
ourselves to be outiun in the distitbution of electric lighting 
to houses, by the inhabitants of the United States, and by those 
of othe: countries” Looking upon him as being one of the 
authors of the ‘‘facetioys ’ Act, I thought it pertinent to quote 
the case of the French parııcıde, who, being asked what he has to 
say ın mitigation of punishment, pleads, ‘‘ Pity a poor o1phan ”— 
the part'cide and the legislator being both of them authois of 
conditions of things which they affect to deplore I will say no 
move on this subject, for I feel that ıt would not be right to tahe 
advantage of my position heie tomght to wge political 
‘economy views, which should be reserved for Section F I will 
merely, and as illustrative of my views of the value of the ap- 
plication of science to science itself, say there 1s no bianch of 
physics pursued with more zeal and with more happy 1esults 
than that of electricity, with its allies, and there is no bianch of 
science towards which the public looh with gieater hope of prac- 
tical benefits, a hope that, I doubt not, will be stuengthened 
after we have had the advantage of hearing one of the ablest 
followers of that science, Prof Ay:ton, who, on Fiiday next, has 
been good enough to promise to discourse on ‘‘The Electuical 
Transmission of Power ” 

One of the subjects which, as much as (o1 probably more 
than) any other, occupies the attention of the engineer, and 
therefore of Section G, 1s that of (the so called) prime movas, 
and I will say boldly that, since the introduction of printing by 
the use of movable type, nothing has done so much for civiliza- 
tion as the development of these machines Let us consider 
these prime moveis—and, first, in the comparatively humble 
function of 1eplacing that labom which might be performed by 
the muscular exertion of human beings, a function which at one 
time was looked upon by many kindly but shoit-sighted mer as 
taking the biead out of the mouth of the labourer (as ıt was 
called), and as being therefore undesirable I remember 1e- 
visiting my old schoolmaster, and his saying to me, shaking his 
head = ‘* So you have gone the way I always feared you would, 
and are making things of non and biass, to do the work of men’s 
hands ” 

It must be agreed that all honest and useful labom 1» honour- 
able, but when that labour can be carried out without the 
exercise of any intelligence, one cannot help feeling that the 
result 1s lıhely to be intellectually lowenng — [hus it 1s a sorry 
thing to see unintelligent labow, even although that labou: be use- 
ful It 1s but one 1emove fiom unintelligent labour which is not 
useful p that hind of labour generally appomted (by means of 
the tiead-wheel o1 the crank) as a punishment for crime 
Consider even the honourable labour (for it 1s useful, and it is 
honest) of the man who eains his livelthood by turning the 
handle of a crane, and compare this with the labour of a smith, 
who, while probably developing more energy by the use of his 
muscles, than 1s developed by the man turning the crane-handle, 
exercises at the same time the powers of judgment, of eye, and 
of hand in a manner wh ch I reve: see without my admnation 
being excited I say that the introduction of pinne movers as a 
mere substitute fo: unintelligent manual labour is in itselfa great 
aid to civilization and to the 1aising of humanity, by rendering ıt 
very difficult, if not impossible, for a human being to obtain a 
livelihood by unintelligent workh—the work of the hoise in the 
mull, or of the turnspit 

But there are prime movers and prime moveis—those of small 
dimensions, and employed fo. purposes where animal power or 
human power might be substituted, and those which attam ends 


that by no conceivable possibilty could be attamed at all by the 
exertion of musculai powe 

e 

Compaie a galley, a vessel propelled by oars, with the modern 
Atlantic line: , and first let us assume that prime movers ue 
non-existent, and that this vessel ıs to be propelled galley-fashion 
Take her length as some 600 feet, and assume that place be 
found for as many as 400 oats on each side, each oa worked by 
Unee men, or 2400 men, and allow that six men under these 
conditions could deve op woik equal to one horse power we 
should have 409 horse-powe: Double the number of men, and 
we should have 800 horse power, with 4800 men at work, and at 
least the same number ın reserve, if the Journey ıs to be cared 
oncontinuously Contrast the puny result thus obtained with the 
19,500 hoise-power given forth by a large prime mover of the 
present day, such a powe1 1equning, on the above mode of cal- 
culation, 117,000 men at woth, and 117,000 1n leseive , and 
these to be carried in a vessel less than 600 feet ın length Even 
if 1t were possible to cary this number of men in such a vess el, 
by no conceivable means could their power be utilized so as to 
impart to ıt a speed o” twenty knots an how 

This ilustiates how a prime mover may not only be a mere 
substitute for muscular work, but may affoid the means of 
attaining an end that could not by any possibility be attained by 
muscular exertion, no matter what money was e\pended or what 
galley slave suffering was inflicted 

Take again the case of a railway locomotive Fiom 400 to 
600 hose-power developed in an implement which, even includ- 
Ing its tender, does not occupy an arer of moie tnan fifty square 
yaids, and that draws us at sixty mies an hom Heire again, 
the piime mover succeeds in dog that which no expenditure of 
money o1 of life could enable us to ubtain fiom muscular effort 

To what, and to whom, aie these meritorious pime movers 
due? I answe: To the application of science, and to the 
labours of the civil engineer, using that term in its full and 
plopel sense, as embracing all engineering other than milhtay 
Iam, as you hnow, a civil engineer, and I desue to laud my 
profession and to magnify mine office , and I know of no better 
means of doing this than by quoting to you the definition of 
“civil engmeeiing,” given in the Chuter ©f the Institution of 
Civil Engineers—nainely, that ıt i» ‘the ait of directing the 
great sources of power in Nature foi the use and convenience of 
man” These words are taken from a definition or description 
of engineering given y one of our earliest scientific writers on 
the subject, I homas Tiedgold, who commences that desciiption 
by the words above quoted, and who, having given various 
illustrations of the civil engineer’s pursuits, introduces this 
pregnant sentence — 

“ This ıs, however, only a buef sketch of the objects of civil 
engmmeeiing, the 1eal extent Lo which it may be applied 1s limited 
only by the progress of science, its scope and utility will be 
increased with every discovery in philosophy, and its resources 
with every invention in mechanical or chemical ait, since its 
bounds are unlimited, and equally so must be the 1eseaiches of 
its professors ” 

* The ait of directing the great sources of power in Nature 
for the use and convenience of man” Among all secular 
pursuits, can there be imagined one mote vast ın its scope, more 
beneficen’, and theiefore more honourable, than this? There 
are those, I know—hundreds, thousands—who say that such 
pursuits are not to be named as on a par with those of literature , 
that there is nothing ennobling ın them, nothing elevating , 
that they are of the earth earthy, are mechanical, and are 
unintellectual, and that even the mere bookworm, who, content 
with storing his own mind, neither distirbutes those stores to 
others nor himself originates, ıs more worthily occupied than 1s 
the civil engineer 

J deny this altogethei, and, while acknowledging, with grati- 
tude, that, in literature, the maste: pieces of master minds have 
afforded, and will afford, instiuction, delight, and solace for all 
generations so long as civilization enduies, I say that the pur- 
suits of civil engineering aie worthy of occupying the highest 
intelligence, and tha. they ue elevatirg and ennobling in their 
characte 

Remembe: the kindly words of Sir Thomas Browne, who 
said, when condemning the unchaiitable conduct of the mere 
bookworm, “I make not, therefore, my head a giave, put a 
treasure of knowledge, and study not for mine own sake only, 
but for those who study not for themselves” The engineer of 
the present day finds that he Must not make his ‘head a grave,” 
but that, if he wishes to succeed, he must have, and must 
exercise, scientific knowledge , and he realizes daily the truth 
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that those who are to come after lim must be tiamed in science, 
so that they may readily appreciate he full vaime of each 
scientific discovery as it is mace Thus the application *of 
science by the engineer not only stimulates those who pursue 
science, but adds him to their number 

Holding, as I have said I do, the view that he who displaces 
unintelligent labour 1s doing good to mankind, [ claim for the 
unknown enginee: who, in Pontus, established the fist water- 
wheel of which we have a 1ecorc, and fo: the equally unknown 
engineer who first made use of wind for a motor, the title of 
pioneers in the raising of the dignity of labour, by compelling 
the change from the non-intelligent to the intelligent 

With iespect to these motors—wind and watet—we have 
two proverbs which discredit them ‘Fickle as the wind,” 
‘Unstable as water ” 

Something more tiustwoithy w^as needed—something that we 
were sure of having unde: our hands at all times As a result, 
science was applied, and the “fue” engine, as it was fi st 
called, the ‘‘steam” engine, ay it was 1e-named, a form of 
“heat” engine, as we now know 1t to be was invented 

Think of the early days of the steam engine—the pie-Watt 
days The days of Papin, Savory, Nescomen, Smeaton! 
Great effects weie produced ro doust, as compaied with no 
fire engine at all, effects <o very marked as to extort from the 
French writer, Belidor, the tribute of admuation he paid to tie 
“ fire” engine erected at the Fresnes Colhery by English engin- 
eers A similar engine worked the pumps in York Place (uc w 
the Adelphi) for the supply of water to portions of London We 
have ın his work one of the very clearest accoums, ilstrated by 
the best engravings (absolute working diawings), of the engine 
which had excited his admiraticn ‘These diawings show the 
open topped cylinder, with concensation taking place below 
the piston, but with the valves woraed automatically 

It need hatdly be said that, rotewoithy as sich a machine 
was, as compared with animal power, cr with wind or water 
motois, 1t was of necessity a most wastefui .nstrument as regards 
fuel It 1s difficult to conceive in these days how, for years, it 
coulc have been endwed that at each stroke of the engine the 
chamber that was bo receive the steam at the next stroke was 
carefully cooled down beforehand by a water injection 

Watt, as we know, was the fiist to perceive, o , at all events, 
to cure, this fundamental error which existew prior to his time 
in the ‘‘fire” engine To him we owe condensation in a 
separate vessel, the doing away with the onen topped cylinaer, 
and the making the engine double acting, the parrallel motion , 
the governor, and the engine-indicaton, by which we have 
depicted for us the way in which the work s being performed 
within the cylinder: To Watt, a'so, we owe that great souce 
of economic working—the knowledge or the expansive force of 
steam , and to his prescience we owe the steam jachet, without 
which expansion, beyond certain units, 19 practically worthless 
I have said “‘prescience ”— fore hnowledge—but I feel inclined 
to say that, im this case, prescience may ve iende ed ‘‘pie- 
Science,” for I think that Wart ze the utility of the steam- 
jacket, without being able to siy on what gioind that utility 
was based 

I have already spoken in laudatory terms of Thelgole az 
being one of the earliest of our scient fic engineering wires, 
but, as regards the question of steam jacketinz, Watt’s piescience 
was better than Tiedgold’s science, foi the latte: condemns the 
steam jachet, as being a means whereby the cooling surfaces are 
enlaiged, and whereby, thercfoie, the condensation 1s increased 

I think it 19 not too much to sv thet engineers who, since 
Watt’s days, have produced machines of such marvellous 
powei—and, compaiea with the engines of Watts days, of so 
great economy—have, so fat a punciples ae curceined, gore 
upon those laid down by Watt etul of the most necessary 
character—neces-ary to enable those principles to Le carned cut— 
have, indeed, been devised since the days of Watt Although 
itis stl a very sad confession to hive to make, that the very 
best of our steam-engines only ıtılızes alout one sixth of the 
woik which resides (1f the term mav be uses) in the fuel that is 
consumed, it 1s, nevertheless, a sa isfaction to know that great 
economical progress has been made, and that the 6 or 7 po wuds 
of fuel per horse power per hour consumed by the very best 
engines of Watt's days, when working wi h the aid of condensa- 
tion, 4s now brought down to about one-fourth of this consump 
tion, and this in portable engines, for agiicultural pum poses, 
working without condensation—eggines of small s'ze, developing 
only 20 horse-power , ın such engires the consum stion has been 
reduced to as little as 185 pound pe: biahe horse-power per 


hom, equal to 1 65 pound per indicated horse-power per how, 
as was shown by the tials at the Royal Agricultural Society’s 
meeting at Newcastle last yea.—trials in which I had the 
pleasme of par rcipating 

In these trials Mr William Anderson, one of the Vice- 
Presidents of Section G, and I were associated, and, in making 
our 1eport of the results, we adopted the balance-sheet system, 
which I suggested and used so long ago as 1873 (see vol In, 
pp 154 and 155, of the Minutes of Proceedings of the Institu- 
tion of Civi. Engineers”), and to which I alluded in my address 
as President of Section G at Montyeal 

I have told you that the enginee: of the piesent day appreciates 
the value of the ‘‘next co-nothings ” There ıs an old house- 
keeping pioverb that, 1f you ake cate of the farthings and the 
pence, the sallings and tne pounds will take cave of themselves 
W1 hout the bilance-sheet one knows that for the combustion of 
I pound of coal, the turning into steam of a given quantity of 
water at ag ven piessure 15 obtained It is seen, at once, that 
the result is mach below that which should be had, but to 
account for the deficiency s the difficulty The balance sheet, 
dealing with the most minute sources of loss—the farthings and 
the pence of economic working—biings you face to face with 
these, and you find that improvement must be sought in paying 
attention to Fe ‘‘next-to-nothings ” 

Just one illustration The balance sfeet will enable you ata 
glance to answe~ this among many important questions Has 
the fuel been propeily burnt—with neither: too much au, nor 
too little? 

Atthe Ne vcastle trials our hnowledge as to whether we had 
the nght amount of an for perfect combustion was got by an 
ana ysis of tne waste gases, tahen continuously throughout the 
whole number of hous’ 14n of each engine, affording, therefore, 
afaı average The analysis of any icquited portion of gases 
thus obtamed was made in a quartet of an hour's ume by the aid 
of the admiralle apparatus invented by Mr Stead, and, on the 
occasion to y hich I refer, manipulated by him In one instance 
an excess of air had been supplied, causing a percentage of loss 
of 6 34 In tre instance of anothe: engine there was a deficiency 
of a1, 1esultmg an the production of carbonic oxide, involving a 
loss of 4 percent The various p icentages of loss, of which 
cach one seems somewhat ummportant, in the aggiegate 
amounted to 28 per cent , and this with one of the best boilers 
This is an admirable instance of the need of attention to 
apparently small things 

I have alieady said thar we now know the steam-engine 1s 
really a heat engine At tne York meeting of our -Association I 
ventured to Liedict that, unless some substantive improvement 
were made ir the stevm-engine ‘of which impiovement, as yet, 
we have no rotion), I bel.eved its days, for small poweis, were 
numbeied, ana that those who attended the centenary of the 
Butush Association in 1931 would see the present steam eng nes 
In museums, -1eated as th ngs to be respected, and of antiquarian 
interest to the engineers of those days, such as aie the open- 
toppec steam cylindeis of Newcomen and of Smeaton to our- 
selves I must say I see no 1eason, after the seven yeu» which 
have elapsed since the York meeting, to 1egiet naving made 
that prophecy, or to desue tò withdiaw it 

Tne woihing of heat eng nes, withont the intervention of the 
vapour of water, by the combustion of the gases ausing from 
coal, or from cval and fiom water, 1s now not mesely an esta- 
bhished fact, bus a 1ecoguized and undoubted, commercially 
economical, means of obti ning motive power Such engines, 
deve’oping fiom 1 to 49 horse power, and worked by the 
ordinary gas supplied by the gas muns, are in most extensive 
use m piintinz-works, hotels, clubs, theatres, and even ın large 
private houses, for the woiking of dynamos to supply electiic 
light Such engines aie alo in use in factones, being some- 
times driven by the gas obtuned from ‘‘culm” and steam, and 
are giving fcrth a hoise power foi, it 1, stated as small a 
consumption as I pound of fuel pei hou 

It is hardly necessary to 1em nd you—but let me do it—that, 
although the suving of half a pourd of fuel per hoise-power 
appears to be insignificant when stated in that bald way, one 
realizes that it 15 of the highest importance when that half pound 
turns out to be 33 percent of the whole previous’ consumption 
of one of those economical engines to which I have referred 

The gas-engine 1s no new thing As long ago as 1807 a M 
de Rivaz proposed its use for driving a cunage on ordinary 
roads For anytning I know, he may not have been the first 
proposer It need hardly be sard that ın those days he had not 
illuminating gas to resort to, ard he proposed to employ hydro- 
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gen A few vedis later a wiiter in Nicholsows Journal, n an 
article on ‘*Flyme Machines,” having given the conect state- 
ment that all that 19 needed to make a successful machine of this 
description 1s to find a sufficiently bght motoi, suggests that the 
duection in which this may be sought ıs the employment of 
illuminating gas to opeiate by its explosion on the piston of an 
engine The ider of the gas engme was revived, and formed 
the subject of a patent by Bainett ın the year 1838 It ıs true 
this gentleman did not know very much about the subject, and 
that he suggestea many thiags which, 1f cured out, would have 
resulted in the production of an engane which could not have 
worked, but he had ar alternative proposition which would 
have worked 

Again, in the veu 1861, the matte: was i1esived by Lenoir, 
and in the yen 1565 by Hugon, both French inventors Their 
engines obtained some considerable amount of success and 
notoiet}, ard mary of them weie made and used, but in the 
majority of cases they were discarded as wasteful and uncertain 
The Institution of Civil I ngineers, for example, erected a 
Lenon in the zea 1868 to work the ventilating fan, but after a 
short time they were compelled to abandon ıt and to substitute 
an hydraulic eng ne 

At the present time as I have said, gas-engines are a gieat 
commc«icial success, an@®they have become so by the attention 
given to small things, m popula: estimation—to important 
things, m fact, with which, however, I must not trouble you 
Messis C1oss'ey Biothets, who have done so much to make 
the gas-engine the commercial success that it is, inform me that 
they are prosecuting mprovements 1n the dnection of attention 
to detul, fiom which they me obtaming gieatly improved 
results 

But looking at the won le: ful peti leum industry, and at the 
multifs1ious products wh'ch ate obtained from the crude material, 
1s 1t too much to say that there is a future for motor engines, 
worked by the vapour of some of the moe highly volatile of 
these prodvets—tiruc vapou1—not a gas, but a condensable body, 
capable of leing worked over and over agam? Numbers of 
such engines, some of as much as 4 horse power, made by Mr 
Yarrow, ae now iunning, and aie apparently giving good 1e- 
sults, certainly exccllent results as regards the compactness and 
lightness of the machinery For boat pmposes they possess the 
great advantage of bemgi1pidly un le way I have seen one 
go to work within two minutes of the stiking of the matchgto 
light the bune 

Again, as we know, the vapour of this material has been used 
as a gas in gas-engincs, the motive power having been obtained 
by direct combustion 

Having regard to these considerations, was I wiong in pie- 
ducting that the heat engine of the futue will probably be one 
indeperdent of the vapour of water? And, futher, in these 
days of electiical advancement, 1s ıt too much to hope fr1 the 
dnect production of electiicity from the combustion of fuel ? 

As the workl has become familar with pirme movers, the 
de-ire for thea employment has incieased Many a householder 
could find useful occ pation for a pime mover of | or 4 horse- 
powel, working one or two hows a day, but the economical 
establishment of a steam-engine 1» not possible until houses of 
very laige dimensions are reached, where space exists for the 
engine, and where, having 1egaid to the amount of work to be 
done, the incidental expenses can be boine Where this cannct 
be, ethe: the prime movei, with the advantages of its use, must 
be given up as a thing to be wished foi, but not to be procured, 
or recon e must be had to some othe: contiisance—say to the 
laying on of power, in some form or anothe1, from a central 
source 

I have already ‘ncidentally touched upon one mode of doing 
this—namely, the employment of illuminating gas, as the work- 
ing agent in the g1s-engine , but there are vaiious other modes, 
possessing then respective ments and demetits—all ingenious, 
all involving sc ence in then application, and all more o1 less in 
piecticil use—such as the laying on of special high-pressure 
water, as 1s now being extensively pract.sed ın London, in I{ull, 
and elsewhere Water at 7co pounds pressme pei inch is a 
most convenient mode of laying on a large amount of powe, 
thiough compazatively small p'pes Like electuicity, where, 
when a high electromotive force 1s used, a large amount of 
eneigy may be sent though a small conductor, so with water, 
under high pressme, the mais may be kept of reasonable 
diameters, without rendering them too small to transmit the 
power 1equned through them 
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Power ıs also tiansmitted by means of compressed an, an 
agent which, on the score of its ability to ventilate, and of its 
cleanliness, has much to 1ecommend ıt On the othe: hand, it 
1s an agent which, having regaid to the piobability of the 
deposition of moisture ın “he form of ‘‘snow,” 1equiies to be 
worked with judgment 

Agam, theire is ar alternative mode for the conveyance of 
powe: by the exhaustion of an—a mode which has been in 
practical use for over sixty years 

We have also the curious system pursued at Schaffhausen, 
whae quich-.unning ropes are diven by turbines, these being 
worked by the cmieit of the River Rhine, and at New Yoik, 
and ın othe cities of the United States, steam 1s laid on under 
the stieets, so as to enable domestic steam engines to be worked, 
without the necessity of a boiler, a stokei, or a chimney, the 
steam affording also means of heating the house when needed 

Lastly, there 1s the system of Liansmiting power by electricity, 
to which I have alrerds cdveited Iwas glad to lemn, only 
the other day, that tue was cycry hope of this power being 
apphed to the working of an important subterranean tramway 

These distubutions fiom central sources need, as a rule, 
statutory posers to enable the pipes or wires to be placed under 
the roads , and, following the deplorable example of the Elec- 
trical Fac htres Act, it 1s now the habit of the enlightened Cor- 
poration and the ent«iprising town clerk of most boroughs to say 
to capitalists who ate willing to embark their capital in the plant 
fo. the dstubution of power fiom a cential source—for their 
own piofit no doub but also, no doubt, for the good of the 
community —'* We will oppose you in Parliament, unless you 
will consent that, at he end of twenty-one years, we may acquire 
compulsorily yom piopeity, and may do so, if it tu ns out to be 
1emunerative without other payment than that for the mere 
buildings and plant at that time custing” This is the way 
Fnglish enterpiise ts me’, and then Enghsh engineets me 
taunted, by Englishmen—pften by the very men who have hada 
share m making this *‘boa-constiictor ”? of a ‘* Facilities Act ”— 
that then energy 1s not to be comprred with that which 1s to be 
found in the United States and othe: counties Again, how- 
ever, I mast 1emembe that I am not addressing Section F 

There 1s one application of science, by engineers, which 1s of 
evieme beauty and interest, and that cannot be 1egarded with 
mdiffeience by the aguiculturists of this country T allude to the 
heat-withdiawing engines (I should like to say, ‘‘cold pro- 
duceis,” but I presume, if I did, I should be ciiticized), which 
aie now so very ex ensively used foi the importation of fresh 
meat, and for its storage when received here It need hardly be 
said, that that which will keep cool and sweet the carcasses of 
sheep will equally well preserve milk, and many other perishable 
aiticles of food We have in these machines daily instances 
that, 1f you wish to make a ships hold cold, you can do it by 
burning a certam quantity of coals—a paradox, if ever thcre 
was one 

In this climate of ours, where the summer has been said to 
consist of ‘three hot days and a thunderstorm,” there 1s hardly 
need to make a provision “or cooling our houses, although there 
18 an undoubted need fo. making a provision to heat them 
Neveitheless, those of us who have hot-water heating arange- 
ments foi use in the winte“ would be very glad indeed 1f, without 
much tiouble or expense, tney could turn these about, so as to 
utilize them for cooling then houses ın summet Mr Loftus 
Perkins, so well known for his labows im the use of very high- 
pressuie steam (600 *o 10.0 pounds on the inch), and also so well 
l nown for those most useful high pressure warming arrangements 
which, without disfiguring ou. houses by the passage of large 
pipes, keep them in a state of warmth and comfort throughout 
the winter, has lately taken up the mode of, I will say it, pro- 
ducing ‘‘cold” by tne evaporation of ammonia, and, by improve- 
ments ın detail, has succeeded in making an apparatus which, 
without engine or pumps, produces ‘‘cold” for some hours in 
succession, and 1equues, to put it im action, the preliminary 
combustion of only a few pounds of cohe o1 a few feet of gas 

As I have said, oar climate gives us but little need to provide 
o1 employ apparatus *o cool om houses, but one can well imagine 
that the Anglo-Indian will be glad to give up his punkah for 
some more certain, and less diaughty, mode of cooling 

I now desne to pomt out how, as the work of the engineer 
grows, his needs increase New material, or better material of 
the old kind, has to be foundəto enable him to carry out these 
works of greater magnitude At the beginning of this century, 
stone, brick, and timber were practically the only materials 
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employed foi that which I may call standing engineeiing work 
—ze buildings, biidges, aqueducts and so on—while timber, 
cast iron, and wrought iron were for many yeas the only avail- 
able materials for the fiaming and pumcipal parts of moving 
machines and engmes, with the occasional use of lead for tne 
pipes and of copper for pipes and for bo'lers 

As 1egards the cast iron, little was known of the science 
involved (01 that ought to be involved) nits manufactme It was 
judged of by results It was judged of largely by the eye It was 
“white,” ıt was ‘‘ mottled,” it was ‘gray ” It was known to 
be ‘‘ fit for refining,” fit for “ strong castings,” or fit for castings 
in which great fluidity ın the molten metal was judged to be of 
more importance than strength ın the finished casting With 
respect to wrought iron, 1t was judged of by its results also It 
was judged of by the place of its manufacture—but when the 
works of the district were unknown, the iron, on being tested, 
was classed as ‘‘ good fibrous,” although scme of the verv best 
was ‘‘steel-like,” o1 ‘‘bad,” ‘‘hot-short, ’ or ‘‘cold-short ” A 
particular district would produce one hind of iron, another 
district another kind of iron’ The ore, the flux, and the fuel 
were all known to have influence, bat to what extent was hit 
little realized , and if there came in a new ore or a new flux, it 
might well be that for months the turn-out of the works into 
which these novelties had been introduced would be preyudu ed 
Steel again—that luxury of the days of my youth—was judged 
by the eye The wrought bars, made into “ blister” steel by 
“cementation,” were bioken, examined, and grouped accord- 
ingly Steel was known, no doubt, to be a compound of iron 
and carbon, but the importance of exactness in the percentage 
was but little understood, no: was it at all understood how *he 
presence of comparatively small quantities of foreign matter 
might necessitate the variation of the proportions of carbon 
The consequence was that anomalous results every now and then 
arose to confound the person who had used the steel, and, falsify 
ing the pioveib ‘‘tiue as steel,” steel became an object of 
distrust Is ıt too much to say that Bessemer’s great invent.on 
of steel made by the ‘‘ converter,” and that Siemens’s invent on 
of the open-hearth pfocess, reacted on pure science, and set 
scientific men to investigate the laws which regulate the union of 
metals and of metalloids? and that the labours of these scient*fic 
men have improved the manufacture, so that steel ıs now 
thoroughly and entirely trusted? By its aid engineering works 
are accomplished which, without that aid, would have been 
simply impossible The Forth Bndge, tne big gun, the 
compound armour of the nonclad with its steel face, the pro- 
jectile to pierce that steel face—all equally depend upon the 
truth ”? of steel as much as does the barely visible hair-spring 
of the chronometer which enables the longitude of the ship 
in which it 1s carried to be ascertamed Now, what makes 
the difference between trustworthy and untrustworthy steel 
for each particular purpose? Something which, until our bette 
sense comes to our aid, we are inchned to lol. upon as ridicu- 
lously msignificant—a ‘‘next to-nothing ” Setting extraneous 
ingredients aside, and considering only the union of iron and 
carbon the question whether there shall be acded or deducted 
one-terth of I per cent (pardon my clumsy way of using the 
decimal system) of carbon ıs a matter of great importance in the 
resulting quality of the steel This 1s a striking practical 
instance of how apparently insignificant things may be of the 
highest importance ‘The variation of this fraction of a per- 
centage may render your boiler steel untrustworthy, may make 
the difference between safety in a gir and danger ın a gun, and 
may render your armour-piercing pro,ectile unable to pieice even 
the thinnest wrought-iron armour 

While thus brought incidentally to the sub ect of guns, let me 
derive from ıt another instance of tne value of small things I 
have ın my band a piece of steel ribbon It ıs probable that 
only those who are near to me can see It ts dimensions are 
one-fourth by one-sixteenth of an English inch, equal to an 
area of one sixty-fourth of a square mch This mode of stating 
the dimensions I use for the information of the lades To 
meke it intelligible to my scientific friends, I must tell them 
that ıt 1s approximately 00637 of a metre by approximately 
00159 of a metre, and that its sectional area 1s 0000101283 (a so 
approximately) of a square metre This insignificant (and 
speaking in reference to the greater number of my audience), 
practically invisible piece of material—that I can bend with my 
hand, and even tie into knots@uis nevertheless, not to be 
despised By it one reinforces the massive and important- 
looking A-tube of a 9 2-inch gun, so that from that tube can be 
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projected with safety a projectile weighing 380 pounds at a 
velocity, when leaving the muzzle, of between one-third and 
one half of a mle ina second, and competent to traverse nearly 
124 miles befcre ıt touches thegiound It may be said, “ What 
1s the use of teing able to fire a projectile to a distance which 
commonly 1s invisible (fiom some obstacle or another) to the 
peison directing the gun?” I will suggest to youause Imagine 
a gun of this hind placed by some enemy who, unfortunately, 
had invaded us, and had reached Richmond He has the 1ange- 
table for his gun , he, of course, 1s provided with oar Oidnance 
maps, and he Jays and elevates the gun at Richmond, with the 
object of striking, say, the Royal Exchange Suppose he does 
not succeed ir his exact aim The projectile goes 100 yards to 
one side or to the other, o1 it falls 250 yards shot, or passes 
250 yards over , and ıt would be ‘‘ bad shooting” indeed, in these 
days, if nearly every projectile which was fired did not fall some- 
where within an area such as this In this suggested parallelo- 
gram of I00,0c0 square yards, or some 20 acres, there 1s some 
rather valuable property , and the transactions which are carried 
on are not urimportant It seems to me that business would 
not be conducted with that calmness and ccolness which are 
necessary for success, 1f, say every five minutes, a380-pound shelb 
fell within ths area, vomiting fire, and_scatle1ing its walls in 
in hundieds of pieces, with tertific viol€nce, in all directions 

Do not suppose I am saying that similar effects cannot be ob- 
tained fiom a gun whee wire is not employed They can be 

But my point ıs, that they can also be obtained by the aid of 
the msignificant thing which I am holding up at this moment— 
this piece of steel ribbon, which looks more suttable for the 
framework of an umbrella 

I have already spoken to you, when considering steel as a mêre 
alloy of iron and carbon, as to the value of even a fraction of I 
per cent of the latter , but we know that in actual practice steel 
almost always contains other ingiedients One of the most pro- 
minent of these 5 manganese It had for yeais been used, 1n 
quantities varying from a fiaction of 1 per cent upto 2 5 percent , 
with advantages as regaids ductility, and as regards its ability to 
withstand forging A further increase was found not to augment 
the advantage a still further mcrease was found to diminish ıt , 
and nere the manufacture: stopped, and, so far as I know, the 
pure scientist stopped, on the very reasonable ground that the point 
of increased benefit appeared to have been well ascertained, anc 
thattneie could be no advantage in pursuing an investigation 
which appeared only to result in decadence But this 1s another 
instance of how the applica 10n of science reacts ın the interests 
of pure science itself One of ou steel manufactureis, Mr Hadfield, 
determined to pursue this appaiently barren subject, and im 
doing so discovered this fact—that, while with the addition of 
manganese ın excess of the limit before stated, and up to as. 
much as 7 per cent, deterioration continued, after this latter 
percentage was passed improvement again set ın 

Again, the effects of the addition of even the very smallest 
percentages of aluminium upon the steel with which it may be 
alloyed are very striking and very peculiar, giving to the steel 
alloy thus produced a very much greater hardness, and enabling 
x to take a much brighter and moie silver-hke polish Further, 
the one-twentieth part of I per cent of alumimum, when added 
to molten wrought iron, will reduce the fusing-point of the whole 
mass some 502°, and will render it extremely fluid, and thus 
enable wrought iron (or what are commercially known as ‘‘mitis”’ 
castings of the most intricate character) to be produced 

No one has worked more assiduously at the question of the 
effect of the presence of minute quantities, even traces, of alloys 
with metals than Prof Roberts-Austen, and he appears, by 
his eaperiments, to be discovering a general law, governing the 
effect produced by the mixture of particular metals, so that, in 
future, ıt 1s to be hoped, when an alloy ıs, for the first time, to 
be attempted, ıt will be possible to predict with reasonable 
ceitainty what the result will be, stead of that 1esult remaining 
to be discovered by experiment 

I have just, incidentally, mentioned aluminium May I say 
that we engineers look forward, with much interest, to all pro- 
cesses tending o bring this metal, or ıts alloys, within possible 
commercial use? 

One more instance of the eftect of impunities ın metals The 
engineer engaged ın electrical matters 1s compelled, in the course: 
of his daily wok, frequently to 1eahize the importance of the 
“ next to-nothing ” One strik.ng instance of this 1s afforded by 
the influence which an extremely minute percentage of impurity 
has on the electiical conductivity of copper wire, this con- 
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ductivity bemg fn some cases 1educed by as much as 50 percent , 
in consequence of the admiature of that which, under other 
circumstances, would be looked upon as insignificant 

Reverting to the question of big guns According to the 
present mode of manufactme, after we have rough-boied and 
turned the .\ tube (and perhaps I ought to have mentioned 
that by the .\-tube ıs meant the main piece of the gun, the 
innermost layer, 1f I may so call it, that portion which 1s the full 


built up)—after, as I have syd, we have 1ough-boied and turned 
this A tube, we heat it to a temperate lying between certain 
specified limits, but actually determined by the behaviour of 
samples pieviously taken, and then suddenly immerse it per- 
pendicularly into a well some 60 feet deep, full of 01l, the oil in 
this well being kept in a state of change by the 1unning into it, 
at the bottom, of cold oil conveyed by a pipe proceeding fiom 
an elevated oil tank In this way the steel 1s oul-hardened, with 
the result of increasing its ultimate tensile strength and also 
with the result of raising its so-called elastic limit In perform- 
ing this operation it is almost certam that myurious internal 
strains will be set up—strais tending to produce self-rupture of 
the mateial Experiments have been carried out in England, 
by Captain Andrew Noble, and by General Maitland of the 
Royal Gun Factory, W General Kalakoutsky, in Russia, and | 
also in the United States, to gauge what is the value, as repre- | 
sented by dimensions, of these strains, and we find that they 
have to be recorded ın the most minute fractions of an inch, and | 
yet, if the steel be of too “high ” a quality (as it 1 technically | 
called), or if there has been any want of uniformity in the oil- i 
hardening piocess, these strains, unless got rid of or ameliorated | 
by Annealing, may, as I have said, result in the selfupture of | 
the steel | 

I have spoken of the getting rid of these strains by annealing, } 
a process requuing to be conducted with great care, so as not | 
to prejudice the effects of the oil-hadenmg But take the case | 
of a haidened steel projectile hardened so that it will penetrate | 
the steel face of compound aimour In that case annealing cannot 
be resorted to, for the extreme hardness of the projectile must not 
be in the least impaned The inteinal strains in these projectiles 
ae so very grave that for months after they are made there 15 no 
security that they will not spontaneously fractme I have heie the 
pomt of an 8-inch projectile, which projectile weighs 210 pounds , 
this with others was 1ecerved fiom the makers as long agoas Magch 
of this year, and remained an apparently perfect and sound pro- 
jectile until about the middle of August—some five months after 
delivery, and of comse, a somewhat longer time sce manu- 
facture—and between August 6and 8 this piece which I hold 
in my hand, measuring 3% inches by 34 inches, spontaneously 
flew off from the rest of the projectile, and has done so upon 
a surface of sepaiation which, whethe: having regard to its 
beautiful regularity, or to the conclusions to Le drawn fiom it 
as to the nature of the stiains existing ıs of the very highest 
scientific interest Many other cases of self-rupture of similar 
projectiles have been recorded 

Another instance of the effect of the ‘‘next-to nothing ” in the 
hardening and tempering or annealing of steel As we know, 
the iron and the tarbon (leaving othe: matters out of considera- 
tion) are there The carbon 1s (even ın tool steel) a very small 
propoition of the whole The steel may be bent, and will 
retain the form given to ıt You heat it and plunge it ın cold 
water , you attempt to bend it and ıt breaks, but 1f, after the 
plunging ın cold wate, you temper it by carefully 1eheating it, 
you may bring it to the condition fit eithe: for the cutting tool 
for metal, o1 for the cutting-tool foi wood, or foi the watch- 
spring , and these important variations of condition which are 
thus obtamed depend upon the ‘‘next-to-nothing” in the tem- 
peratuie to which it 15 1eheated, and therefore in the natuie of 
the resulting combination of the ingredients of which the stecl 19 
composed 

Some admirable experiments were carried out on this subject 
by the Institution of Mechanical Engineeis, with the assistance 
of one of ow Vice-Presidents, Sır Fiederick Abel, and the 
subject has also been dealt with by an eminent Russian 
writer 

There 1s, to my mind, another and very striking popula: 
mstance (1f I may use the phrase) of the importance of attention 
to detail—that ıs, to the ‘‘next to-nothing” Consider the 
bicycles and tricycles of the piesent day—machines_ which 
afford the means of healthful exercise to thousands, and which ; 
will, probably withm a very short time, prove of the very | 
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length of the gun, and upon which the remanden of the gun 1s | 
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greatest possible use for military purposes The perfection to which 
these machines have heen brought ıs almost entirely due to strict 
attention to detail , ın the selection of the maternal of which the 
machines ate made, in the application of pwe science (in its 
strictest sense) to the form and to the propoitioning of the paits, 
and also ın the ariangement of these vations paits in relation 
the one to the othe: The resu!t 1s that the gieatest possible 
strength ıs afforded with only the ‘east possible weight, and that 
friction 1n working kas been reduced toa minimum All of us 
who remember the hobby-horse of former years, and who con- 
trast that machine with the bicycle or tricycle of the present day, 
realize how thoroughly satisfactory 1s the result of this attention 
to detail—this appreciation of the ‘“next-to nothing ” 

Let me give you another illustraticn of the impoitance of 
small things, drawn from gunnery practice 

At first sight one would be tempted to say that the density of 
the air on the under side of a shot must, notwithstanding its mo- 
tion of descent, be so nearly the same as that of the arr upon the 
upper side as to cause the difference to be unworthy of con- 
sideration, but we know that the projectiles fiom rifled guns tend 
to travel sideways as they pass thiough the air, and that the 
direction of their motion, whethe: to the nght or to'the left, 
depends on the ‘hand’ of the rflıng We know also, that the 
friction against liquid or against gaseous bodies varies with the 
densities of these bodies, and it 13 believed that, minute as 1s 
the difference ın density to which I have referred, it 1s sufficient 
to determine the lateral movement of the projectile This lateral 
tendency must be allowed for, in these days of long ranges, in 
the sighting and laying of guns, 1f we desire accuacy of aim, at 
those distances at which it 1s to be expected om naval engage- 
ments will have to be commenced, and perhaps concluded We 
can no longe: afford to treat the subject as Nelson 1s said to have 
treated it, in one of ‘us letters to the Secretary of the Admiralty, 
who had 1equested that an invention for laying guns more ac- 
curately should be tried Nelson said he would be glad to try 
the invention, but that, as his mode of fighting consisted in 
placing his ship close alongside that of the enemy, he did not 
think the invention, even if ıt we1e successful, would be of much 
use to him 

While upon the question of guns, I am tempted to remark 
upon that which 1s by no means a smal! thing (for it 18 no less 
than the rotation of “he earth), which in long distance firmg may 
demand attention, and that to an extent httle suspected by the 
civilian 

Place the gun north and south, say in the latitude of London, 
and fire a 12-mile round such as I have mentioned, and it will be 
found that, assuming the shot were passing through a vacuum, a 
lateral allowance of more than 200 feet must be made to com- 
pensate fo. the different velocity of the circumference of the 
eaith at 12 miles north o1 south of the place where the gun was 
fired, as compared with the velocity of the circumference of the 
earth at that place itself—the time of flight bemg m iound 
numbers one minute 

At the risk of exciting a smile, I am about to assert that en- 
gineering has even 1ts poetical side I will ask you to consider 
with me whether there may not be tiue poetry in the feelings of 
the enginee: who solves a problem such as this —Consider this 
1ock, never visible above the suiface of the tide, but making its 
presence known by the waves which rise around ıt it has been 
the cause of destiuction to many a noble vessel which had com- 
pleted, in safety, its thousands of leagues of journey, and was, 
within a few score miles of port, then dashed to pieces upon ıt ! 
Here 1s this rock = Ont built a hghthouse Lay your founda- 
tions through the water, in the midst of the turmoil of the ser, 
make youl preparations , appear to be attaming success, and 
find the elements are against you, and that the whole of your pre- 
Inminary works are ruined or destroyed in one mght, but again 
commence, and then go on and go on until at last you conquer , 
your works rise above ordinary tide-lcvel , then upon these sure 
foundations, obtained ıt may be aftei years of toil, erect a fair 
shaft, graceful as a palm and sturdy as an oak , surmount it with 
a light, itself the produce of the highest application of science, 
direct that hight by the built up lens, again involving the highest 
application of science, apply mechanism, so ananged that the 
lighthouse shall from minute to minute reveal to the agaious 
mariner its exact name and its positionon the coast When you 
have done all this, will you not be entitled to say to yourself, 
“*Ttis I who have for ever rgmdered innocuous this rock which 
has been hitherto a dread source of peril °? Is there no feeling, 
do you thmh, of a poetical nature excited in the bieast of the 
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engineer who has successfully grappled with a problem sich as 
this? 

Another instance the mouth of a bioad 1iver, 1, more mo- 
peily speaking the inlet of the sca has to be crossed at such a 
level as not to impede the prssige of the largest slip» Except 
In one o1 two places the depth 1s picfoum, so trait multiple 
foundations for suppaiting a buuge become comniercially 1m- 
possible, and the solution of the proklem must be found by 
making, high in the an, a figi of spar previously deemed 
unattainable Is there no p cuy hue? Again, althougn the 
results do not stuke the eyeon the same manne, 1s there nothing 
of poetiy in the work that has to be thouzht out and ach eved 
when a wide use ui an ocem channel his to be crossed by a 
subtenancan passage? Works of gicu magaitude of this char- 
acter have beer performed with success, and to the bencfit of 
those for whose usc they were ntendel One of the greatest 
and most noble of such works, encaaaced, in zeus gone by, Ly 
the Govanments of om own corps ard cf France, bas la cly 
fallen into dislavoc. with an umedsoning public, who have not 
taker the pams to oseeitam the tiue sta >c" the cise 

Surely it willbe agreed that the p «mo nn of ready interce mse 
and communiciuoen between nation constitue the very best and 
most satisfactory ¢ iuanice for the pres iviaon of perce when 
the peoples of two counties come to hnow erh oer int ma els, 
and when thes, therefore, enter into coser bus ness relations, 
they ac less hable to be led away by pane or by anger, and 
they hesitate to «o to wai the one vi h tne other It ts in the 
interests of both that questions of d ffereace wh ch may arise 
between them should be anucably settled, and having an intimate 
knowledge of each other, they au tes La le to msandcis and, 
and he mode of determination of tleir differences 15 moie 
readily auanged Remember, the means of ready intercourse 
and of communication, and the mers of casy travel, ae all due 
to the applicrtion of science by the engincer Is not therefore 
his profession a benchcent one? 

Further, do you not think poetical feeling wili be excited im 
the breast of tha’ engineer who wul in the nea fu.ure solve the 
problem ‘and it certainly will be solved wher a sufficrently light 
motor 19 obtatned) of travelling in the au —whether this solaton 
be effected by enabling the sel¢suspentec brileor to be 
propelled and duectud, o1 perhaps, beter sli, by enabling 
not only the propalsion to be effercd and the duection to be 
contiollec, but by enabling the susgenurn in the air 1'self to be 
attained by mechanical means ? 

Take othe: func ions of the cav engineer —furctions wiih, 
after all, are of the most importan! Chaceter, for they conti ute 
duecily to the prevention of dreme, and tnereby not only pio 
long life, but do that which s probably mote important —affoid 
to the population a healthier life whale lived 

In one town, about which I have full means of knowing, the 
veport has just been made that in the year folowing the coimple- 
uon of a comprehensive system of sewcrage, the deaths fiom 
zymotic diseases had fallen from a total of 740 per annum to a 
total of 372— practically one half las he enginee no mward 
satisfaction who knows such 1esul s as t. ese have acciued from 
his work ? 

Again, conside: the magnitude and comp eteness of the weter- 
supply of a laige town, especialy a town thar has to depend 
upon the stoimg up of 1am water the person which tahes 
into account, Not meely the vanation of the difirent eons of 
the yea1, but the vauiation of one y a1 from anther , that, having 
collated all the stored up mformauon, dc e mines what mu-t be 
the magnitude of the reservons to allow far at least three con- 
secutive dry jyeais, such as may happen and that finds the sites 
where these huge 1eseivons may be afe y built 

All thħese—and many othe: illustrauons which I could put 
before you if time allowed—appeat to 1e to afford conclusive 
evidence that, whether it be in the erection o7 the lighthouse on 
the lonely 1och at sea , whetherit be in tne crossing of ivers, or 
seas, o1 arms of seas, by bridges or by tunre's, whether 1° be 
the cleansing of our towns fiom that which ts foul , whether 1. be 
the sı pply of pure water to every dwelling, o1 the distrrbuuon of 
hght o1 of motive power , o1 Whether it be in the production cf 
the mghty ccean steamer, or m +e spanning of valleys, the 
pterging of mountains, and afford.ng the fiim, secure 10ad for the 
express tan, o1 whethei it be the enci clmg of the world with 
teleciaphs—the work of the crvil engineer is not of the eath 
earthy, 1s not mechanical to the exclusion of science, 1s rot 
uninteliectual, but 1s of a most beneficent nature, is consistent 
with tiue poetical feeling, ard 1s worthy of the highest order of 
intellect 
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MATHEMATICAL AND PHYSICAL SCIENCE 


Oreni\G ADDRESS BY Pror G F Firzcrratp, MA, 
E RS, PRESIDENL OF THE SECTION 


Tur Butish Association m Balh, and especially we here in 
Secuon A, hae to deplore a very great loss We confidently 
anuciprted profit and plecsuie fiom the presence in this chan of 
once of the leading sp nts of English science, Di Schuster We 
deplar, the loss, md we deplore tM cise of it It is always 
sad when want of stienyth makes the independent dependent, 
and it 15 doubly sad when a life’s work 1s thereby delayed , and 
to scifsh humanity 12 15 trebly sad when, as in this case, we 
ourselves ae mvolyec m the loss And our loss 1s great Mh 
Schuster has been ‘investigating some vay important questions 
le has been studying electrre discharges in gases, and he has 
beet investigating the prosably allied question of the vanations 
of tenestaal magnetism We anticipated lus natured pio 
Nourcements uj on these s1bjects, and also the advantage of ts 
veis wide gcneral infoimetion upon physical quest ons, and the 
beret of hi- yudic al mind while picsiding here 

-\s to myself, Ins «ubstitute, I cannot express how much 
giat fied I feck at the distinguished hom done mein ashing 
me to presule Tt has been one of the ambitions of my life to 
be worthy of it, and I will do my best to deserve your con- 
fiderce, mir crn do no more, and upon such a subject ‘the 
less ~ud the soonest mended ” 

I suppose most forner occupants of this chair have looked 
ova the adciesses of then predecessois to see what soit of a 
thing was expectel fiom them TI find that very few hadethe 
couige to deliver no addiess Most have devoted themsels es 
to bioad general questions, such as the relations of mathematics 
to physics, cr more geneially decuctire to mductive science 
On the otha hand, several have dealt eich with bis own 
specialty On looking back over these addiesses mwy attention 
was spcually arrested by the fist two past Presidents of this 
Section whose bodily picsence we cannot have here They 
were Presidents of Section A in consecutive years In 1874, 
Piov st Jellet occupied this chan , and in 1875, Prof Balfoui 
Stewut oceuped ıt Poth have gone fiom us since the last 
meeting of this Associalion each gave a characteistic 
adgiess The Provost, with the cleatness and brilliancy that 
distinguished his great intellect, plunged thiough tne deep and 
bioa’d questions suiounding the mechanism of the universe, 
and with immssioned eainestness claimed on behalf of science 
the right to prosecute its investigations until it atta.ns, if 1t ever 
does attam, lo a mechanical explanation of all tmngs This 
intrepxl honesty, to cur} to their utmost the principles of 
whose truth he was convinced, the utter abhorrence of the 
shaco. of do tble-deating with tiuth, was cminently charactei- 
istic of one whom all, but especially we of Tmmrity College, 
Dubin, will long miss as a lofty example of the highest 
intellectual keenness and honesty, and moun as the truest- 
heated fiind full of sympathy and Chistian chauty In 
1875, Prof S:ewait gave us a striking example of the other class 
of addiess m 1 splendid exposition of the subyeet he did so much 
to auvance—namels, solar physics He biought together fiom 
the two gicat storehouses of his information and speculation a 
Inilhant stove and displayed them here for the advancement of 
science Iim, too, all science moans Though, hom want of 
personal acquaintance, I am unequal to the task of bringing 
before you his many abılıres and great character, you can each 
compose a fitting epitaph for this well known great one of Biitish 
scence In ‘ths conrection J am only expressing what we all 
feel when I say how well timed was the Royal bounty recently 
extended to Ins widow At the same time, the riggaidly re- 
cogn'tion of science Ly the public 1s a disgrace to the enlighten- 
ment of the nmeteenth century What Chancelor or General 
with his tens of thousands has done that for his country and 
manl ind that Faraday, Darwin, and Pasteur have done? The 
“pusle” now aie but the childien of those who murdered 
Sociates, tolerated tne persecution of Galileo, and deserted 
Columbus 

In a Presidential addiess on the boiderlands of the Lnown 
delivered from this chan the meat Cleik Maxwell spoke of it as 
an undecided question whether electio magnetic phenomena are 
due to a diiec: action at a distance or are due to the action of an 
mtevening medium The yea: 1888 will be eve: memorable as 
the year in wl ich this great question has been e,penmentally de- 
cidea by Heitz in Germany, and, I hope, by otheis in England 
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It has been decided in favom of the hypothesis that these actions 
take place by mgans of an intervening medium Although there 
1s nothing new about the question, and although most workers 
at ıt have long been puactically satisfied that electro magnetic 
actions are due to an intervening medium, I have thought it 
worth while to tiy and explain to others who may not have 
considered the problem, what the problem is and how it has 
been solved A Presidential address such as this 1s not for 
specialists—it 1s for the whole Section, and I would not have 
thought of dealing with this subject, only that its imme late 
consequences reach to all the bounds of physical science, and 
aie of interest to all its students 

We are all familiai with this, that when we do not know all 
about something there aie generally a vauety of explanations of 
what we do know Whethei there is anything of which there 
are in reality a variety of explanations 1» a deep ques‘ior, 
which some have connected with the freedom of the will, but 
which I am not conceined with here A notable example of 
the possibility of a vanety of explanations for us 19 1ecorded in 
connection with an incident said to have occurred im the neigh- 
boung town of Clifton, where a remarkible meteorolog cu 
phenomenon, as it appeared to an observing scientist, was 
explained by others as a bull’s-eye lantern in the hands of Mr 
Pickwich Another hind of example is the old explanation of 
water smg in a pumg, that ‘‘ Nature abhors a vacuum,” as 
compared with the modein one Nowadays, when we hnow as 
little about anything, we say, ‘It 15 the property of electuicity 
to attract” This 1s .eally little or no advance on the old form, 
and is meiely a way of stating that we know a fact bit not its 
explanation There me plenty of cases still where a vatiety of 
explanations ae possible For example, we hnow of no «1# 21- 
mertum cr iuces to decide whether the people I see around me are 
conscious or atc only automata There are othe: questions 
which have existed, but which have been expeiimentally de- 
cided The most celebrated of these me the qaestions between 
the caloric and kinetic theories of heat, and between the emis 
sion and undulatory theories of light The classical experiments 
by which the case has been decided in favour of the kinetic 
theory of heat and the undulatory theory of light are some of 
the most important experiments that have ever been peiformed 
When it was shown that heat disappeared whenever work ap- 
peared, and wee versd, and so the caloric hypothesis was dis- 
proved, when it was shown that light was propagated more 
slowly ın a dense medium than in a tare, the sciences of light 
and heat weie revolutionized Not bit that most who 
studied the subjec. had given their adhesion to the uut 
theory before ıt was finally deided im general es imation 
In fact, Rumfords and Davy's experiments on hert, and 
Young and Iresnel’s experiments on light, had ieally 
decided these questions long before the erroneous views 
were finally abandoned Il hope that science will not 
be so slow ın accepting the results of experiment in respect of 
electio-magnetism as ıt was 1n the case of light and heat, and 
that no Cainot will throw bach science by giving plausible 
explanations on a wrong hypothesis Rowland’s experiment 
pioving an electro magnetic action between electiic charges 
depending on their absolute and not ielative velocities has 
already provea the existence of a medium relative to which the 
motion must take plac., but the connection 1s 1athe: meta- 
physical, and ıs too indnect to attract general attention The 
importance of these striking exper ments was that they put the 
language of the wiong hypothesis out of fashion Elementary 
text-books that halted between two opinions, and, after the 
manner of text-books, leant towaids that enunciated im pre- 
ceding text-books, had all perforce to give piominence to the 
tiue theory, and the whole ising generation began her 
ieseaiches from a firm and true stind-point I anticipate the 
same lesults to follow [eitz’» experimental demonstiation of a 
medium by which electro magnetic actions are proauced Text- 
books which have g adually been invoking lines of foice, in some 
1espects to the aid of learners and in others to their bewilderment, 
will now fearlessly discourse of the stresses in the ether that 
cause electiic and magnetic force The younger generation will 
see clearly in electro-magnetic phenomena the working of the 
all-pervading ether, and this will give them a firm and true 
stand point for furthe: advances 

And now I want to spend a short time in explaining to you 
how the question has been decided An illustrative example 
may make the question itself clearer, and so lead you to under 
stand the answer bette: In colloquial language we say that 


balloons, hot air, &c , rise because they aie light In old times 
this was stated more explicitly, anc therefore much more clearly 

It was said that they possessed a quality called ‘levity ” 
‘*Levity’ was opposed to ‘‘heaviness” IIcaviness made 
things tend downwards, levity mace things tend upwaids It 
was a soit of action at a distance At least, ıt would have 
requued such an hypothesis 1f ıt had su vived until ıt was known 
that heaviness was due te the action of the earth I espect 
levity would have been attiibated to the direct action of heaven 

It was comparatively recently in the history of mankind that the 
rising of hot an, flames, &c, was attributed to thean Every- 
body knew that there was air, but it was not sapposed that the 
upward mo‘ion of flames was due toit We now know that this 
and the rising of balloons we due to the difference of pressure at 
different level in the ar In a sinuiai way we have long known 
that there 1s an ether, an all-peivading medium, occupying all 
known space Its existence 1s a necessary consequence of the 
undulatory theory of lizht People who think a little, but 
not mach, sometimes ask me, ‘Wh, do you believe in the 
eher? Whats the gocl of t?” I ask them, ‘ What 
becomes of light for the eight minutes afte: it has left the sun 
anl before it reaches the earth ? >? When they consider that, they 
observe how necessary tre ether 1» If light toon no time to 
come fiom the sun, there would be no need of the ether That 
1t s a vibrato.y pheromenon, that it 1s affected by matte: it acts 
through—these coula bo explaned by action at a distance very 
well The phenomena of interference would, however, requue 
sach compheited and cimous laws of action at a distance as 
practically to pat suc . an hypothesi» out of court, or else be purely 
mithenitical expressions for wave propagation In fact, any- 
thing except propag ition in time 1s explicable by actior at a 
distance Itas the same in the case of electio-magnelic actions 

There weie two hypotheses a to the crises of electro-magnetic 
acttony One attribted electe attraction to a property of a 
thing called elecine ty to attract at a distance, the other at- 
tributed it to a pull exerted by means of the ethe1, somewhat in 
the way that air pusies balloons up We do not know what the 
structure of the ether: 15 by meai» of which it cin pull, but 
neithe: do we know what the stiuctwe of a piece of india-rubber 
1» by means of whicait can pil, anu we might as well ignore 
the india-rubber, thoazh we know a lot about the laws of its 
action, because we do not know its stiucture, as to ignore the 
cthet because we do not know its structure Anyway, what was 
wanted was an experiment to decide between the hypothesis of 
direct action at a distance anl of action by means of 1 
medium At the time that Clerk Maxwell delivered his 
address no expetiment wis known tlat céald decide between 
the tw hypotheses  Sp.cific inductive capacity, the action 
of intervening ma er, the delay in telegraphing, the time 
propagation of electro-magnetic actions by means of conducting 
matei1u—these were known, bar he knew that they could be 
expluned by means of ac ion at 2 distance, anl had been so 
explained Waves in 1 conductor do not necessarily postulate 
action through a melium sich as the ether When we are 
dealing with a conductor and a thing called electiicity ranning 
over its surface, we are, cf course, postulating a medium on or 
in the conductor, buz not outside it, which 1s the special point at 
issue = Clerk Maxwell 4.%-e¢ that just as the sine an that 
transm ts sound is able by differences of pressume—ze by means 
of tts energy perun volaune—to move bodies immersed in it, so 
the same ether that tiansmits light cruses electrified bodies to 
move by means of 1.5 energy per intt volume He believed this, 
bat there was no eapcrim_nt hno vn then to decide between this 
hy pothesis and that of Cnect action at a distance As I have 
endeavoured to impicess upor you, no eioimentum crucis 
between the hypotheses 1s posable except an experiment proving 
propagation in time, either directly, or inducetly by an experi- 
ment exhibiting p’1enomena like those of the interference of 
hight A theorist may s; eak of propegation of actions in time 
without talking of a medium [ms 15 al very well in mathe- 
maticil formule, out, as in the case of light we must 
consider what becomes of it afte it has left the sun and 
before it ieaches the earth, so every hypothe is assuming 
action in time ieally postulates a medium whether we talk 
about ıt or not There are some difficulties surrounding the 
complete interpretation of some of Hertz's experiments The 
conditions are comlicated, but I confidently expect thitethey 
will tead to a decisicn on most of the outstanding questions on 
the theory of elec:ro-magnetje action Ilowever, there 1s no 
doubt that he has easeived the mterference of electio-magnetic 
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waves quite analogous to those of Ight, and that he has proved 
that electro-magnetic actions me piopagated m air with the 
velocity of hght By + beautiful device Hertz has produced 
rapialy alternating cuients of such frequency that then wrve- 
length 1s only about 2 meties I may pause for a minute to 
call you attention to what that means These waves are 
piopagated threc hundied thousand kilometres in a second = If 
they vibrated three hundied thousand times a second, the waves 
would be each a hilometie long This iate of vibration 1s much 
higher than the highest audible note, ard vet the waves are 
much too long to be manageable We want a vibration about 
a thousand times as fast again with waves about a metre lorg 

Hertz produced such vibiations, vibrating more thin a hundred 
million times a second That is there are 1 many wibra- 
tions in one second as there are seconds—in 1 day? No, 
far more In a week? *No, moie even than that Lhe pen- 
dulum of a clock tiching secords would have to vibrate for sour 
months before ıt would vibrate as often as one of Hentz’s vibrators 
vibiates in one second And how did he detect the vibrations 
and then inteifuicnce? Ife could not see them, they ae 
much too slow foi that, they should go about a million times 
as fast again to be visible Jle could not hear them, they are 
much too quick for that If they went a million time, more slowly 
they would be well heard He mole use of the principle of 
resonance You all understand how by a succession of well 

timed small impulses a large vibration may be set up — It ex- 
plains many things, from speech to spectiun analysis It 1s 
related that a former Marquess of Waterford used the puinc ple 
to overturn lamp-posts—his ambiticn soared above hnovkei- 
wrenching So that it 1s a principle known to others besides 
scientific men Heitz constructed a circuit whose penod of 
vibration for electric curients was the same as that of his 
generating vibrator, and he was able to see spuhs, due to the 
mduced vibration, kapıng across a small air-space in this 1e- 
sonant cneuit The well-timed electiical impulses Liokhe down 
the an-resistance just as those of my Lord of Warford bioke 
down the lamp-post The combination of a vibrating generating 
cncuit with a resonant receiving circuit 1s cne that I spoke of at 
the meeting of the Beitish Association at Southport as one by 
which this very question might be studied At the tıme I did 
not see any feasible way of detecting the mduced resonance I 
did not anticiprte that it could produce sparks By its mears 

however, Hertz has been able to observe the inte: ference between 
waves incident on a wall and the reflected waves He placed his 
generating vibrator several wave-lenzths away from a wall, and 
placed the 1eceiving 1esonant circuit between the generator and 
the wall, and in this an space he was able to observe that at 
some points there were hardly any in luced spaihs, bat at other 
and greater distances fiom his generator they reappeared, to dis- 
appear again ın 1egulai succession at equal intervals between his 
generato: and the wall It 1» exactly the same phenomenon as 
what aie known as Lloyds bands in optics, which aie due to the 
interference between a duect and a 1eflected wave It follows 
hence that, just as Young’s and Fresnel’s 1esearches on the mter- 
ference of light prove the undulatory theory of optics, so Hertz’ 
expeiiment proves the ethereal theory of electro magnetism It 
is a splendid result Henccforth I hope no learner will fail to 
be impressed with the theory—hypothesis »o longer —that electio- 
magnetic actions are due to a mecium pervading all known 
space, and that it 1s the same medium as the one by which ligat 
1s propagated, that non-conductors can, anc. probably always do, 
as Piof Poynting has taught us, transmit electro-magnetic energy 

By means of vauable cuuents energy zs propagated into space 
with the velocity of ght ‘The rotation of the eaith is being 
slowly stopped by the dimnal rotition of its magnetic poies 

This seems a hopeful duection in which to look for an explanation 
of the secular precession of terrestrial magnetism It 1s quite 
different fiom Edlund’s cious hypothesis that free space 1s a 
perfect conductor Ifthis were true, there would be a parr of great 
antipoles outside the an, and terrestrial magre*ism would not be 
much like what it 1s, and I think the eartn would have stopped 
rotating long ago Waith alternating cu.icnts we «do propagate 
energy through non conductors It seems almost asif our future 
telegraph-cables would be pipes Just as tne lung sound-waves 
ın speaking-tubes go 1ound corners so these electro magnetic 
waveg go round corners if they are not too shaip Prof Lodge 
will probably have something to tell us on this point in connec- 
tion with lghtning-conductois The silvered glass-bais used by 
surgeons to conduct light are enc ly what I am describing 

They are a glass, a non-conducting, and therefore transparent, 





ba: su1tounded by a conducting, and therefore opaque, silver 
sheath, and they tiansmit the rapidly alternating currents we call 
hight There would not be the same difficulty in utilizing the 
eneigy of these electio-magnetic waves as in utilizing radiant 
heat Having all the vibrations of the same penod we might 
utilize Heitz’s resonating cnc u's, and in any case the second law 
of thermodynamics would not trouble us when we could 
piactically attain to the absolute zero of these, as compared with 
heat, long-period vikiations 

We seem to be approaching a theory as to the structme of the 
ether There are difficulties from djffusion in the s'mple theory 
that ıt 19a Amd full of mot'on, a soit of vortex-sponge There 
were similar difficulties in the wave theory of light owing to wave 
plopagation 1oand corners, and there 1» as great a difhculty in 
the jelly theory of the cther arising from the fieedom of motion 
of matte: though 1t It may be found that there 1s diffusion, or 
it may be found that tl cre me polarized distiibutions of fluid 
kinetic eneigv which ae not unstable when the surfaces are 
fixed more than one such 19 known Osborne Reynolds has 
pointed out arothei, though in my opinion less hopeful, direction 
in which to look for a theniy of the ether Haid particles are 
abominations Perhaps che impenetrability of a vortex would 
suhte Ohver Lodge speaks confidently of a soit of chemical 
union of two oppgsite kinds of elements forming the ether The 
opposite sides of a vortex ring mht p@rchance suit, o1 maybe 
the ethe1, after all, 15 but an atmosphere of some in‘1a-hy drogen 
element these two latter hypotheses may both come to the same 
thing Anyway we are leaining daily what soit of propeities the 
ethe: must have It must be the means of propagation of hght , 
ıt must be the means by which electsic and magnetic forces 
exist, ıt should explain chemical actions, and, if possible, 
gravity s 

On the vortex-sponge theory of the ether there ıs no real 
difficulty by reason of complexity why ıt should not explain 
chemical actions In fact, there 1s every reason to eapect that 
very much mote complex actions would take place at distances 
comparable w.th the size of the vortices than at the distances at 
which we study the simple phenomena of electro-magnetism 
Indeed, if vortices can make a small piece of a strong elastic 
solid, we can mahe watches and build steam-engines and any 
amount of conplex machinery, so that complexity can be no 
essential difficalty Similarly the instantaneous propagation of 
gravity, if it exists, 1s not an essential difficulty, for vortices each 
ocgipy all space, and they act on one another simultaneously 
everywhere The theory that mateiial atoms are simple vortex- 
rings ina perfect liquid otherwise unmoving 1s insufficient, but 
with the innumerable poss vilties of fluid motion it seems almost 
tmpossible but that an eavlanation of the properties of the uni- 
verse will be found in this corception Anything purporting to 
be an eaplanation founded on such ideas as ‘fan inherent 
pioperty of ma ter to attract,’ or building up big elastic solids 
out ox little ones, 1s not of the nature of an ultimate explanation 
at all, ıt can only be a temporary stopping-place There are 
metaphysical giounds, too, for reducing matter to motion and 
potential to kinetic energy 

these ideas are not new, but it 1s well to enunciate them from 
time to time, and a Presidential addiess in Section A is a fitting 
time Besides all this, ıt has become the fashion to indulge in 
quaint cosmıcal theories and to dilate upon them before leained 
Societies and in learned journals I would suggest, as one who 
has been bogged ın this quagmire, that a successor in this chair 
might well devote himself to a review of the cosmical theories 
propounded within the last few years The oppoitunities for 
piquant criticism would be splendid . 

Returning to the sure ground of experimental iesearch, Jet us 
for a moment contemplate what 1s betokened by this theniy that 
in electio magnetic engines we are using as ow mechanism the 
ether, the medium that fills all known space It was a great 
step .n human piogiess when man leant to make material 
machines, when he used the elasticity of his bow and the 1igidity 
of his arıow te provide food and defeat his enemies It was a 
great advance when he learnt to use the chemical action of fire , 
whin he leant to use wate: to float his boats and air to drive 
them , whin he used artificial selection to provide himself with 
food and domestic animals For two hundred yems he has made 
heat his slave to duve his machinery Fire, water, earth, and 
an have long been his slaves, but it 1s only within the last few 
years that man has won the battle lost by the giants of old, has 
snatched the thunderbolt from Jove himself, and enslaved the 
all-pervading ether 
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SECTION C 
GEOLOGY 


OPENING ADDRESS By W Boyp Dawniss, MA,FRS, 
FGS, FSA, PROFESSOR oF GEOLOGY AND PALA- 
ONTOLOGY IN OWENS COLLEGE, PRESIDENT Ok THE 
SECTION 


IN tahing the chair occupied twenty-fom years ago in this 
place by mv honoured master, Prof Phillips, I have been much 
perplexed as to the most fitting lines on which to mould my 
address It was open tone to deal with the contributions to 
our knowledge since our last meeting in Manchester in such a 
manner as to place before you an outline of om progress during 
the last twelve months But this task, difficult in itself, 1s ren- 
dered still more so by the special cucumstances of this meeting, 
attended, as it 1s, by so large a number of distinguished geo- 
logists, assembled from neaily every pait of the w orld for the pu- 
poses of the Geological Congiess It would be presumptuous of 
me, ın the presence of so many specialists, to attempt to sum- 
marize and co-ordinate their woik Indeed, we stand too near to 
it to be able to see the true proportions of the various parts I 
will merely take this opportunity of offe1ing to om visitors, in 
the name of this Section and of English geologists in general, a 
hearty welcome to gui shores, feeling that not only will our 
science be benefited enormously by the simplification of geological 
nomenclatwe, but that we ourselves shall detive great advantage 
by a closer personal contact than we have enjoyed hitherto 

Our science has made great stiides dung the last twenty-four 
years, and she has profited much from the development of he: 
sisters The micioscopic analysis of the iochs has opened cut a 
new field of research, in which physics and chemistry me in 
friendly rivalry, and ın which fascinating discoveries ate being 
made almost day by day as to œe amoiphism, and the ciushing 
and shearing forces brought to bear upon the cooling and con- 
tracting ciust while the earth was young The deep sea explora 
tions have revealed the structure and the deposits of the ocean 
abysses , and the depths supposed to be without hfe, like the 
fabled deserts in the interior of Afiica, are now known to teem 
with varied forms glowing with the iichest colours From 1 
comparison of these deposits with the stiatified 10ocks we may 
conclude that the latte: aie maiginal, and deposited in depths 
not greater than 1000 fathoms, or the shore end of the Globi- 
geuna ooze, and most of them at a very much less depth, and 
that consequently there 1s no pioofin the geological recordeof the 
ocean depths having ever been in any other than their present 
places 

In North America the geological su vey of the Western States 
has biought to light an almost unbroken seres of animal remains, 
ranging from the Eocene down to the Pleistocene age In tnese 
we find the missing links in the pedigree of the hotse, and 
sufficient evidence of transitional forms to cause Prof Flower to 
restore to its place ın classification the order Ungulata of Cuvier. 
These may be expected to occupy the energies of our kinsmen on 
the othe: side of the Atlantic fo. many years, and to yield further 
pioof of the truth of the doctrine of evolution The use of 
this woid reminds me how much we have giown since 1864, 
when evolution was under discussion, and when biological, 
physical, and geological laboratories could scarcely be said to 
have existed in this country Tuiuly may the scientific youth of 
to day make the boast— 

“Hyets èv marépwv yey’ apeivoves eùxóue? eivai 

“ We are much better off than ou fathers weie ,” while we, the 
fathers, have the poor consolation of knowing that when they 
are fathers then childien will say the same of them There 1s 
reason to suppose that our science will advance more swifily in 
the future than it has ın the past, because ıt has more delicate and 
precise methods of research than it eve: had before, and because 
its votaries are more numerous than they ever were 

In 1864 the attention of geologists was mainly given to the 
investigations of the later stages of the Tertiary period ‘The 
bent of my pursuits mclines me to tevert to this portion of 
geological inquiry, and to discuss certain points which have 
arisen during the last few years ın connection with the classifi- 
cato1y value of fossils, and the mode in which they may be best 
used for the co-ordination of strata ın various parts of the world 

The principle of homotaay, first cleaily defined by Prof 
Huxley, has been fully accepted as a guiding principle in place 
of synchronism oi contemporaneity, and the fact of ceitain 
groups of plants and animals succeeding one another ın a definite 


onde, ın counti1es 1emote fiom each othe, 1s no longe: taken to 
imply that each was living in the various 1egions at the same 
time, but 1athei, unless there be evidence to the contrary, that 
they weie not While, however, there 1s a universal agreement 
on this point among geologists, the classificatory value of the 
various divisions of the vegetable and animal kingdoms ıs still 
under discussion, and, as has been very well put by my pue- 
decessor in this chur at Montreal, sometimes the evidence of one 
class of organic remains points in one dnection, while the 
exidence of another class points in another and wholly different 
dnection, as to the geological honzon of the same 1ochs The 
flora, put into the witness-box by the botanist, says one thing, 
while the Mollusca or the Veitebrata say anothe: thing in the 
hands of their 1espective counsel Theie seems to bea tacit 
ass unption that the various divisions of the organic world present 
thesame amount of variation 1n the 10cks, and that consequently 
the evidence of e ery part of itis of equal value 

It will not be unprofitable to devote a few minutes to this 
question, piemising that cach case must be decided on its own 
mets, without prejudice, and that the whole of the evidence of 
the fora and fauna must be considered We will take the flora 
fist 

The Ciyptoga nic flora of the iater Primary 10chs shows but 
slight evidence of change The forests of Britain and of Europe 
generally, and of North America, were composed practically of 
the same elemen'’s —Sigillari1, Calamites, and conifers allied to 
the Ginkho—through out the whole of the Carboniferous (16,336 
feet in thickness in Lancashire and Yorkshne) and Devonian 
1ocks, and do not present greater differences than those which 
ate to be seen in the existing forests of Fiance and Geimany 
They evidently vere continuous both in space and time, from 
their beginning in the Upper Silurian to their decay and ultimate 
disappearance 11 the Permian age This disappearance was 
probably due to geographical and climatic changes, following the 
altered relations of land to sea at the close of the Carboniferous 
age, by which Secondary plants, such as Volta and Walehia, 
were able to find their way by mgration fiom an area hitherto 
isolated The Devonian formation 1s mapped off from the 
Carboniferous, and this fiom the Permian, but to a slight degree 
by the flora, and neaily altogether by the fauna While the 
fauna exhibits gieat and impoutant changes, the flora remained 
on the whole the same 

The forests of the Secondary penod, consisting of various 
conifers and cycads, also present slight differences as they are 
tiaced upwards through the Triassic and Jurassic 1ochs, while 
remarkable and striking changes took place in the fauna, which 
mark the division of the formations into smaller gioups As the 
evidence stands at present, the cycads of the Lias do not differ in 
any important chaiicter fiom those of the Oolites or the Wealden, 
and the Sa/esées¢a in Yorkshire in the Liassic age 1s very similar 
to that of the island of Mull in the Early Tertiary, and to that 
(Salesburta adtantifola) now living in the open air in Kew 
Gardens 

Nor do we find evidence of greater variation in tne Dicotyle- 
donous forests fiom then first appearance in the Cenomanian 
stage of the Cretaceous rocks of Europe and Ameca, through 
the whole of ihe Tertiary period down to the present time In 
Noith America, the flora of tne Dakota series so closely re- 
sembles the Miocene of Switzerland, that Dr Heer had no hesi- 
tation ın assigning it ım the first instance to the Miocene age 
It consists of moie than a hundred species, of which about one- 
half are closely alliea to those now living ın the forests of North 
America—sassafias, tulip, plane, willow, oak, poplar, maple, 
beech, together with Segztova, the ancestor of the giant redwood 
of California The first palms also appea in both continents at 
this place in he geological record 

In the Teisiaiy period there 1» an unbioken sequence in the 
floras, as Mr Starkie Gardner has proved, when they are traced 
over many latitudes, and most of the types still survive at the 
piesent day, but slightly altered If, however, Tertiary floras 
of afferent ages are met with in one mea, considerable differ- 
ences are to be seen, due to progressive alterations in the climate 
and altered distribution of the land As the temperature of the 
noithern hemisphere became lowered, the tropical forests were 
pushed ncarer and neare: to the equator, and were 1eplaced by 
plants of colder habit fiom the noithern regions, until ultimately, 
in the Pleistocene age, the Arctic plants weie push€d far to 
the south of their present habitat In consequence of this, Mr 
Gardner concludes that ¢‘1t ıs useless to seek ın the Arctic 
regions for Eocene floras as we know them ın our latitudes, for 
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during the Tertiary period the clima‘ic corditions of the earth 
did not permit their growth there Arctic fossil floras of tem- 
perate and therefore Miocene aspect me, m all probability, of 
Eocene age, and what has been 1ecognized in them as a newer 
or Miocene facies 1s due to then having been first studied in 
Europe ın latitudes which only became fittea for them in Miocene 
trmes When stratigiaphical evidence 1s absent o1 inconclusive, 
this unexpected persistence of plant types or species throughout 
the Teitiaries should be remembered, and the degrees of latitude 
in which they are found should be well considered before 
conclusions are published respecting then 1elative age ” 

This view 1s consistent with that hel 1 by tle .eaders in botany 
—Hooke:, Dyer, Saporta, Dawson, and Asa Gray (whose 
recent loss we so deeply deplore)—that the North Pola region 
1s the centre of dispeisal, from which the D:cotyledons spiead 
over the noithein hemisphere If it be tıue—and I, for one, 
am prepared to accept 1t—ıt will folle w that fui the co ordination 
of the subdivisions of the Tertiary stara in vauous puts of the 
world the plants are uncertain guides as they have been showr. 
to be in the case of the Primary and Secondary rocks In all 
cases where there ıs a clash of evidence, such as in the Laramie 
lignites, m which a Tertiary flora 1s associated with a Cretaceous 
fauna, the verdict, in my opinion, must go to the fauna They 
are probably of the same geologicai age 2s the deposit az 
Aix-la-Chapelle 

I would 1emarh, furthei, before we leave the floras behind us, 
that the migration of new forms ot plants into Europe and 
Ameca took place before the auival of the h gher types in the 
fauna, after the break-up of the land a” the close of the Car- 
boniferous period, and afte: the great change in geogiaphy at 
the close of the Neocomian The Secondary plants pieceded 
the Secondary vetebrates by the length of ime necessary for 
the deposit of the Permian iochs, and tne Tetay plants pie- 
ceded the Tertiary vertebrates by the whole period of the Upper 
Cretaceous 

Let us now turn to the fauna 

Prof Huxley, ın one of his many a@dresses which have left 
their mark upon our science, has called a tention to the persist 
ence of types revealed by the study of palzontology, or, to put 
it in other words, to the singulaily little change which the 
ordinal gioups of life have undergone since the appewance of 
life on the eartn The species, genera, and fanulies present an 
almost endless series of changes, but the existing order» aie for 
the most part sufficiently wide, and inclade the vast series of 
fossils without the necessity of flaming new divisions for then 
reception The number of these extinct order» 1s not equally 
distributed through the animal kingdom Taking the total 
number of orders at 108, the number of extunc orders in the 
Invertebiata amounts only to 6 out of 88 o1 about 7 per cent, 
while in the Vertebiates it 1s not less than 12 out of 40, o1 
30 per cent These figures imply that the amcunt of ordinal 
change ın the fossil Veitebrates stands to that in the Inverte- 
brata in the ratio of 30to 7 This disprcpoition becomes still 
more maiked when we take into account that the forme: had 
less time for variation than the latter, which hal the sart by 
the Cambiian and Ordovician periods I follows also that as 
a whole they have changed faster 

The disturbution of the extinct orders in the an mal kingdom, 
tahen along with their distribution in the rocks, proves urthe: 
that some types have yaned more than othus, and at various 
places in the geological record In the Protozoa Ponfera, and 
Vermes there are no extinct orders , among the Ccelenterates 
one—the Rugosa, fin the Fchinodermata three—Cystideans, 
Ediiasteuda, and Blastoidea, in the Arthopoda two—the 
Trilobita and Lurypterida All these, with the solitary ex- 
ception of the obscure order Rugosa, are founc only im the 
Pumary rochs Among the Pisces there aie none, in the 
Amphibia one, the Labyrinthodonts 1anzing from the Car 
boniferous to the Triassic age Among the Reptl a there ueat 
least six of Secondary age—Plesiosauiia, Ichthy osauna, Dicyno- 
dontia, Pteiosauria, Theriodontia, Deinosauiia, in the Aves 
two—the Saurmz and Odontornithes, also Seconcary In the 
Mammalia the Amblypoda, Tllodontia, Condylarthra, and 
Tovodontia represent the eatinct orders—tne three first Early 
Tertiary, and the last Pleistocene It 1s clear, therefore, that, 
while the maximum amount of oidinil yauiasion 1s presented by 
the Secogdary Reptilia and Aves, all tne ex‘inct cideis in the 
Tertiary are Mammalian 

If we tun from the extinct orders to the eat net species, it 
will also be founa that the maaimt& amount of vauiation is 


presented by tre plants, and all the animals, excepting the 
Mammalia, in the Primary and Secondary periolss 

The general impression left upon my mind by these facts ıs 
that, while all the rest of the animal kingdom had ceased to 
present 1mpoitant modifications at the close of the Secondary 
peunod, the Mammalia, wiich piesented no great changes 
ın the Seconcary 1ochs, were, to quote a happy phrase 
of Piof Gaudry, ‘fen pleme évolution” in the Tertiary 
age And when, further, the singulai perfection of the 1ecord 
allows us to trace the successive and gradual modifications 
of the Mammalian types from the Eocene to the close 
of the Pleistocene age, ıt 1s obveous that they can be 
used to mak subdivisions of the Tertiary penod, in the 
same way as the reigns of kings are used to mmk periods m 
human history In my opimion they mmk the geological 
horizon with greater precision than the remains of the lower 
membeis of the animal kingdom, and ın cases such as that of 
Piketm where tvpical Miocene forms, such as Deinotheria, ae 
found in a stratum above an assemblage of marine shells of 
Pliocene age, 1t seems to me taat the Mammalia are of greater 
value in classifica.ion than the Mollusca, some of the species of 
wh.ch have been living fiom the Eocene down to the present day 

Yet another important punciple must be noted The fos.ils 
aie to be viewed m ielation to those forms now living in their 
~espective geographical regios The depths of the ocean have 
oeen where they ae now «nce the earliest geological times, 
although continua geoziaphical changes have been going on at 
their margins In other woids, geographical provinces must have 
existed even in the eather geological periods, although there 15 
reason to believe that they did not differ so much fiom each other 
as atthe present cay It follows from this that the only just 
standard fo. comparison in dealing with the fossils, and especially 
ofthe later racks, zs that which 1s offered by the fauna and flora of 
the geographical p-ovince in which they are found The non- 
recognition of this principle has led to serious confusion ‘Lhe 
fauna, for example, of the Upper Sıvalıik formation has been 
very generally viewed fiom the European stand point ana placed 
in the Miocene, while, judged by the stand-point of India, 1t 19 
1eally Pliocene `t similar confusion has followed fiom taking 
the Miocene flora of Switzerland as a standard for the Ter tay 
flora of the whole cf the northern hemisphere 

It now remains for us to see how these principles may be 
applied to the co-crdination of Tertiary stiata in various parts 
of the world In 1880 I proposed a classification of the Euro- 
pean Bertiaiies, ın vhich, apart from the special characteristic 
fossils of each group, stress was said on the gradual appioxima- 
tion of var ous groups to the hving Mammalia The defimtions 
aie the following — 


Divistons 


rI Eocene, or that in which the 
higher Mammalia (E itherta) now on 
ine earth were represented by allied 
forms belonging to existing ordeis 
anG families 

Oligocene 


CHARACTERISTICS 


Extinct orders 
Living orders and families 
No living geneia 





2 Miocene, in which the alliance 
between fossil and living Mammals 
1» close: than before 


Living genera 
No living species 





3 Phocene, in which living Taving species few 
species of Mammals appear Extinct species pedos 
minant ° 





4 Phstocene, in which hving 
species of Mammals prepondeiate 


Living species abundant 
Extinct species present 
Man present 








5 Prehistoric, 01 that period out- 
side history in which Man has 
multiplied exceedingly on the earth 
and introduced the dor estic animals 


Man abundant 

Domestic animals present 
Wild Mammals in retreat 
One extinct Mammal 





6 Historic, in which the events 
aie recorded 1n history 


Records 


These definitions are of more tnan European significance 
The reseaiches of Leidy, Marsh, and Cope prove that they 
apply equally to the Tertiary strata of North America The 
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Wasatch Bridger and Uinta stiata contain 1epresentatıves of the 
orders Cheno,teia and Insectivora, the sub orders Aitio- and 
Perissodactyla, and the families Vespeitihonidze and Tapnıdæ , 
but no living genera? The Mammalia aie obviously in the 
same stage of evolution as in the Eocenes of Europe, although 
there are but few geneia, and no specics common to the two 

The White Rive: and Loup Fork gioups present us with the 
living genera Sceusus, Castor, Hysliix, Rhinoceros, Ducotyles, 
and otheis, but no living species, as ıs the case with the 
Miocenes of Ewope In the Phocenes of Oregon the fist 
livg species appear, sucle as the Beavei, the Pranie Wolf, and 
two Rodents (Thomomys clusius and T talpordes), while in the 
Pleistocene 11\e1 deposits and ces, fiom Eschscholtz Bay ın 
the north to the Gulf of Mexico ın the south, there is the same 
giouping of living with extinct species as in Emope, and the 
same evidence in the glaciated 1egions that the Mammal 
occupied the land afte: the retreat of the ice 

If we analyze the rich and abundant fauna yielded by the 
caves and 11\e1 deposits both of South America and of Australia, 
it will be seen that the Pleistocene group in each 1s maiked by 
the presence of numerous living species in each, the first beirg 
remarkable for then gigantic extinct Edentata, and the second 
fo. then equally gigantic extinct Maisupials 

The admnable wo. of Mi Lydekker allows us also to see 
how these definitions apply to the fossil Mammalia of India 
The Miocene fauna of the Lowe Sivaliks has yielded the living 
genera Rhzvocesos and Alanis, and no living species 

The fauna of the Upper Sivaliks, although ıt has only been 
shown, and that with some doubt, to contain one hiving 
Mammal, the Nilghai (Boselaphus tragocamelus), stands in the 
same relation to that of the Ouental Region as that of the 
Phocenes of Ewope to that of the Palzaictic Region, and 1s 
therefore Phocene And lastly, the Naibada formation presents 
us with the fust traces of Palaeolithic Man in India in association 
with the living one horned Rhinoceros, the Nilghai, the Indian 
Buffalo, two extinct Hippopotami, Elephants, and others, and 1s 
Pleistocene 

It may be objected to the Prehistoric and Histone divisions of 
the Tertiary period that neithe: the one noi the other propeily 
fall within the domain of geology Tt will, however, be found 
that in tracing the fauna and flora from the Eocene downwards 
to the present day there is no bieak which renders 1t possible to 
stop shoit at the close of the Pleistocene The hving plants 
and animals were in existence in the Pleistocene age in%evely 
pat of the world which has been investigated The Ewopean 
Mollusca were m Ewbope im the Pliocene age ‘The only 
difference between the Pleistocene fauna, on the one hand, and 
the Piehistoiic, on the other, consists in the extinction of certain 
of the Mammali at the close of the Pleistocene age in the Old 
and New Wolds, and ın Austialia The Prehistoric fauna in 
Ewope 1s also chw actenzed by the introduction of the ancestors 
of the present domestic animals, some of which, such as the 
Celtic shoithoin (Bos longifrons), sheep, goat, and domestic 
hog, reveitea to a feral conaition, and have left then 1emains in 
caves, alluvia, and peat bogs ove: the whole of the Butish Isles 
and the Continent ‘These remains, along with those of Man in 
the Neolithic, Bronze, and Jhon stages of cultme, maik off the 
Piehistoric fiom the Pleistocene stata ‘here is surely no 
reason why a cave used by Palzolithic Man should be handed 
over to the geologist, while that used by men in the Prehistoric 
age should be taken out of his province, o1 why he should be 
asked to study the lower stiata only in a given section, and leave 
the upper to be dealt with by the aichzeologist In these cases 
the®giound ıs common to geo'ogy and aichzeology, and the same 
things, if they aie looked at from the stand-point of the history 
of the eaith, belong to the first, and, if from the stand-poimt of 
the history of Man, to the second 

If, howevei, there be no break of continuity in the series of 
events fiom the Pleistocene to the Prehistoric ages, still less 1s 
theie in those which connect the Prelustoric with the pernod 
embiaced by history The historic date of a cave or of a bed 
of alluvium is as clearly dicated by the occurence of a coin as 
the geological position of a stratum 1s defined by an appeal toa 
characteristic fossil The gradual unfolding of the present order 
of things fiom what went before compels me to 1¢cognize the 
fact that the Tertiary period extends down to the present day 
The Histone period is being 1ecorded im the stiata now being 


t The genus Vcsferugo has not been satisfactorily determined — Cope, 
“Report of Geol Survey of the ‘Territories Tertiary Vertebrata,’ 1, 
18%4 \ 


formed, exactly m the same way as the othe: divisions of the 
Teitiay have left their mark ın the crust of the eath, and 
history 1s incomplete without an appeal to the geological recoid 
In thé masterly out me of the destiuction of Roman civilization 
in Butan the historian of the English Conquest was obliged to 
use the evidence, obtained from the upper stata, 1n caves which 
had been used by refugees fiom the cities and villas , and among 
the materials foi the futwie history of this city there are, to my 
mind, none more stuking than the proof, offered by the silt in 
the great Roman bath, that the resort of ciowds had become so 
utterly desolate and lonely in the ages following the English 
Conquest as to allow of the nesting of the wild duck 

Itun now to the place of Man in the geological record, a 
question which has advanced but little since the year 1864 Then, 
as now, his 1elation to the glacial stiata in Britain was in dis 
pute It must be confessed that the question 1s sull without a 
satisfactory answe1, and that ıt may well be put to ‘‘1 suspense 
account ” We may, however, console ourselves with the reflec- 
tion that the River-duft Man appeais in the Pleistocene stiata 
of England, Fiance, Spain, Italy, Gieece, Algiers, Egypt, 
Palestine, and India along with Pleistocene animals, some of 
which were pie-glacial in Butan He ıs also proved to have 
been post-glacial in Biitam, and was probably living in happy, 
sunny, southein regions, where there was no 1ce, and therefore 
no Glacial period, throughout the Pleistocene age 

It may further be remarked that Man appeais in the geological 
record where he might be expected to appear In the Eocene 
the Primates were represented by various Lemmoids (ddaprs, 
Necr olemu, anc. others) in the Old and New Worlds In the 
Miocene the Simiadee (Di yopithecus, Phoprthecus, O1 eopithecus) 
appeat in Europe, while Man himself appears, along with the 
living species of Mammalia, in the Pleistccene Age, both in 
Europe and in India 

The question of the antiquity of Man ıs inseparably connected 
with the futher question ‘* Is ıt possible to measure the lapse of 
geological time in years?” Various attempts have been mide, 
and all, as 1t seems to me, have ended in failure Til we know 
the 1ate of causation in the past, and until we can be swe that it 
has been invaible and uninterrupted, Itannot see anything but 
failure in the fitwe Neithe: the 1ate of the erosion of the land 
by sub-ae11al agencies, noi its destruction by oceanic cunents, 
noi the rate of the deposit of stalagmite or of the movement of 
the glaciers, has as yet given us anything at all approaching a 
satisfactory date We only have a sequence of events recorded. 
in the rocks, with intervals the length of which we cannot 
measure Wedo not know the exact duration of any one geologi- 
cal event Tull we know both, it 1s surely impossible to fix a date, 
in terms of yemas, either foi the first appearance of Man or for 
any event outside the wiitteniecord We may draw cheques 
upon ‘the bank of force” as well as ‘‘on the bank of time ” 

Two of my piedecessors in this chan, Dr Woodwad and 
Prof Judd, have dealt with the position of our science 1n relation 
to biology and mineralogy Prof Phillips in 1864 pointed out 
that the Inte: ages in geology and the earlier ages of mankind 
weie fairly united togethe: in one large field of inquny In 
these 1emaiks I have set myself the task of examining that side 
of ow «cience which looks towards history My conception of 
the aim and results of geology ıs that ıt should present a uni- 
veisal history of the various phases thiough which the eaith and 
its inhabitants have passed ın the various periods, until ultimately 
the story of the eaith and how it came to be what it 1s, 18 
merged in tne story of Man and his works ın the written records 
Whatever the future of geology may be, ıt certainly does not 
seem likely to suffer in the struggle for existence in the scientific 
renascence of the nineteenth century 





NOTES 


Major GENERAL PRJEVALSKY started on Thuisday last on his 
fifth jouney of exploration ın Tibet, with the intention of pene- 
tating, 1f possible, into Lhassa, the capital The General, with 
his officers and Cossacks, will this time take advantage of the 
new Cential Asian railway as far as Samarcand, wheace they 
will proceed to Semnetchinsk, and so to the Tibetan table-lands 
Geneial Pryevalshy will, itis thought, on this occasion have the 
best chance ever afforded mm of entering the forbidden residence 
of the Dalaı Lama 
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COLONEL HEAVISIDE, of the Indian S uvey Department, has 
retired after more than twenty yeas’ service in the Department, 
during which he had chaige of several important geodetic and 
geogiaphical operations, notably the completion and extension 
of the senes of pendulum observations formerly carried on by 
Captain Basevı 


A SERIOUS earthquake, which was felt throughout both islands, 
occurred in New Zealand on the morning of the Ist instant 
There weie five distinct shocks, extending over the space of 
neatly half an hour At Christchurch the sp re of the Cathedral 
was destroyed, and other buildings were damaged The in- 
habitants at first fled from then homes, but retuned later when 
the danger appeared over Another shock has since been re- 
ported from Westport, on the south-west coast of the Nelson 
district 


DURING the month of August at the Gianton Marine Station, 
the use of which was kindly granted by Dr. Murray of the 
Challenger, Mr Patrick Geddes and Mr T Arthur Thomson 
conducted a class of over thirty students of both sexes—teachers, 
medical students, and otheis from various parts of Scotland and 
England—through a course of lectmes and laboratory work in 
botany and zoology The work at Gianton was supplemented 
by visits to the Botanical Gardens, Museum, &c , and by field 
and mame excursions, including a day’s diedging in the Firth of 
Forth This 1s the second year of the course, and ıt 1s meant to 
be continued in future years 


A CORRESPONDENT of the Dazly News gives the following 
account of the recent eruption of Bandat-San in Northern 
Japan —‘‘ The rumbling and tiembling of the earth have now 
stopped, but the mountain still belches forth smoke, and there are 
evidences that mighty swbterranean forces are sti!l at work The 
place where the disaster occurred has been and 1s greatly 
changing, mountains have risen where there were none before, 
and large lakes appearing where once there were only 1ce fields 
This being so, it 1s with the greatest difficulty that guides can 
be procured, as none can tell where a road now leads and how 
far it 1s passable Landmarks aie obliterated, and villages which 
but a week ago nestled among the rich and plentiful vegetation 
of the mountain-side are now beneath twenty fee! of ash and 
cinders The wounded aie receiving treatment in the school- 
house at Inawashiro, but then condition is teritble, Some have 
fractured skulls, the majority broken limbs, wh.le othets aie 
fearfully burned Five villages have been totally buried The 
state of the bodies 1ecovered resembles the appearance of victims 
of a huge boiler explosion Many are cut to pieces, and others 
parboiled, so that *t 1s difficult to distinguish se. But the most 
ghastly sights which met the eye of the helpers were bodies 
dangling on the bianches of blackened and chaned tiees 
Thrown into the an by the awful violence of the e iption, their 
descent had in many cases been aniested by the trees, and theie 
the victims hung, their bodies exposed to the crue! and well- 
nigh ceaseless rain of 1ed-hot cindeis and burning ashes Fiom 
appearances death speedily ielieved them from their agony, yet, 
short as the time was, their sufferings must have been past belief 
In othe: places flesh hangs from the branches of trees as paper 
from London telegraph wires Bandaı-San ıs composed of five 
separate peaks, of which the largest ıs called Great Bandar The 
second is a perfectly smooth mountain The thnd is called 
Kushigamine, and ıs the second in height The four 1s called 
the Middle o1 Noithern Bandai, and 1s the one which broke forth 3 
while the fifth, which is called the Small Bandai, 1s close to the 
fourth Gueat Bandai is only covered with white ashes but No 2 
has been greatlv shaken, while all the trees above the centre of the 
mountain have been destroyed Fiom No 3 large stones and 
boulders have been hurled to the bottofh, and from half-way down 
the mountain its sides are covered with bluish earth No 4; 


eS 


from which the eruption really occurred, hay been entnely 
blown away, tke lighte: pieces ejected fiom ıt being swept away 
over the neighbouring mountains, whilst the heavier pieces were 
cairied some five o1 seven miles, and have formed a table-land at 
its base, covered with stones and ashes No report has been 
received as to any foreigners having been within the fatal 1egion 
at the time of the occurrence ” 


M CHEVREUL entered his 103rd year last week On Tues- 
day he was able to walk through the Sanitary Exhibition at the 
Palace of Indus‘ry 


THE twenty-fifth annual meeting of the British Pharmaceutical 
Association 1s beng held in Bath this week On Monday evening 
the President, Mı F Baden Benger, and other officers of the 
Conference held a reception at the Grand Hotel, followed by a 
conve: sasione The opening meeting took place on Tuesday 
morning The Presidential addiess dealt largely with the pro- 
gress of the Association since 1's establishment, and with the 
preliminary education of phaimacists 

THE thuty-seventh meeting of the American Association for 
the Advancement of Science was held a Cleveland, Ohio, on 
August 15 and fol owing days  Sczence states that the meetings 
were not as well attended as in past years, but the whole 
gathering was nevertheless successful The largest attendance 
of members appears to have been 303 The scientific depart- 
ments at Washington weie well repiesented, and the most 
promiment scientific men of the country were present Accordurfg 
to the secretary’s report, the financial condition of the Association 
is excellent The 1esearch fund, consisting of the contributions 
of life members amounts to more than 4400 dollars The 
subject of the addiess of Prof Langley, the retiring P.esident, 
was the history of the theory of 1adiant heat, which we hope to 
reprint zz extenso, 1f space peimits ona future occasion Prior 
to the meeting, advantage was taken of the presence of a number 
of American geologists to take tne preliminary steps for the 
establishment of an American Geological Society In its geneial 
report of the meeting, Sczenxce iefers specially to a lecture 
delivered by Prof Stanley Hall “It was the first time that 
the new psychology had been given a place on the progiamme of 
the Association Prof Hall gave a bref review of the 
scope of expeiimenta psychology He dwelt on the researches 
made in the study of psychologic physiology, and on the 
functions of brain and nerves, he mentioned the methods of 
psychophysic inquuies, and the important bearing of ethnological 
studies apon psychological questions He concluded his sketch, 
which was listened to with the greatest attention, with a reference 
to the study of hypnotism, which ıs one of the most promising 
fields of psychic iesearch ” Major Powell 1s the President for 
the current yeai, and Piof Mendenhall for next year 

Mr Cook, the President of the Section of Geology and 
Geography, took for the subject of his address the International 
Geological Congiess, and the pat of American geologists ın it 
He recalls the fact that ın 1876 the Association o1ginated the 
Congress of Geolozists in Paris in 1878 for the settling of obseure 
points relating to geological classification and nomenclature , 
since that time similar Congiesses have been held in Bologna 
and Beilin, and one 1s about to be held in London, but, says 
Mi Cock, a meeting of the Congiess must be held in the 
United States, and American geology must be fully represented, 
before any conclusion can be reached which will be accepted by 
the scientific would, and therefore an attempt will he made at 
the London Congiess to have the meeting of 1891 held im the 
United States The discussion on the important topics here 
mentioned should not ve regarded as closed until aftér the 
American meeting, and he defines the business of American 
geologists, prior to the meeting, to be tne preparation of a case 
which will fanly “present the claims of American geology to 
representation 1n a general system of geology ” 
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THE Session bf the Cental Institution of the City and Guilds 
of London Institute will commence on Octobe: 2 The Cloth- 
workers’, Siemens’s, Mitchell, and Institute’s Scholarships will be 
competed for at an exammation held on Septembei 25 to 28 
According to the Annual Report for the past year there has 
again been a large inciease in the total number of candidates 
examined In 1887, 5508 were examined, of uhom 3090 passed , 
in 1888, 6166 were examined, of whom 3510 passed The 
number of centres increased in the same penod from 216 to 240, 
while another subject, viz practical bread-making, was added 
to the list of subjects, which now number 49 This year, 
for the second time, examinations were held in New South 
Wales, candidates presenting themselves from Sydney, Bathurst, 
and Newcastle The worked papers, as well as specimens of the 
hand work of the candidates, were forwarded to this country m 
time for the inclusion of the results ın the present Report The 
number of colonial can didates has increased from 48 to 51, and 
the number of those who have passed from 31 to 34 10,404 
students were receiving instruction m the United Kmgdom in 
475 classes, in 183 difigrent towns Last yea: the conesponding 
numbers were 8613 students, 365 classes, and 121 towns, and 
these figures do not include the students at the Fimsbury 
Technical College, the Yorkshire College, Leeds, and other 
Colleges the Professors of wluch do not receive grants on results, 
and the candidates from which are classed as ‘external ” With 
the establishment of new Polytechnic Institutions in different 
pats of London, it ıs anticipated that there will be a large 
increase in the number of students ın the techmical classes 
registered by the Institute and in the number of candidates for 
examination In most of the chemical subjects the number of 
candidates 1s diminishing, and the majority have received their 
istruction 1 institutions which obtain no help from the Institute 
by way of payment on results 


THE most interesting paper in the recent number of the 
Journal of the Anthropological Society of Bombay is Mr 
Fawcett’s account of the Saoios or Sowrahs of the Ganjam 
Hill Tracts A good deal of Mr Fawcett’s paper 15 devoted 
to the investigation of the religious ideas, sacrifices, and funeral 
ites of the Saoros, and his account furmshes an interesting 
Illustration of several well-known phenomena of eatly forms of 
religious behef The objects of worship fall mto two classes 
malevolent deities, such as Jalia, Kanui, and Laukan, the sun, 
and ancestral spirits Every human being possesses a :tlba, 
or soul, which departs from the body at death, but which stil] 
retains the ordinary tastes of the Saoro—e g for tobacco and 
liquor—and which must be satished, or ıt will haunt the hving 
In the more primitive parts of the country, everything a man 
possesses—weapons, cloths, his 1eaping-hook, and sume money 
—~are burnt with him, but this 1s falling out of use A hut 1s 
built for the 4/6a to dwell in, and food ıs placed there , but 
the more important ceremony 1s the guas, which occuis late, 
the great feature of which 1s the erection of a stone to the 
memory of the deceased Near each village, clusters of such 
stones, standing upitght in the ground, may be seen The gxuas 
gives the 2a considerable satisfaction , but ıt 1s not quite 
satished till the #ezja ıs celebrated this being a gieat bien- 
mial feast to the dead, when, after the sacrifice of many buffaloes 
and the consumption of much Jiquoi, every house in which 
there has been a death 1s bunt, the 4/da 1s finally driven 
away to the jungle or the hill-side Sacrifices aie made to 
appease deities or /a2éas who have done harm, and in every 
paddy-field, when the paddy is sprouting, as well as at harvest, 
an offermg of a goat must be made It does not appear, how- 
ever, that human sacrifice, once so common among the Khonds, 
was ever piactised by the Saoros Like all other savages, the 
Saoros have their priests, ot diviners, called kudang», whose 
occupation seems to be partly hereditary The udang, like 
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the modern medium, 1s able to interview the spinit of the de- 
ceased and to ascertain his wishes The method of divination 
usually practised 1s that of diopping from + leaf-cup grains of 
vice, uttering the name of a deity as each fails, and so ascertain- 
ing which divinity 1s the cause of the disease or other calamity 

A similar practice has long been known to be im force among 
the Khonds, though Mr Fawcett does not mention the fact 

An account 1s given of an exorcism witnessed by the author, 1m 
the case of a boy who had suffered much from fever, which was 
supposed to be caused by the sun The hudeng told Mr 

Fawcett afterwards that he had given the deity a good talking 
to and‘thrned him out “No fean of that deity returning to the 
boy after what he had said tohim!” The žudangs, however, 

ut must be added, generally work hke ordinaiy mortals, and 
even when they aie called in to officiate as pnests they do not 
seem, fiom the account given of their fasting and exertions, to 
get their rewards for nothing 


Europe cannot compete with the United States in the lofti- 
ness of its stations for taking meteorological obse. vations There 
are only two stations on the Emopean continent which 1each any 
very great height, being about 10,000 feet and 11,000 feet 1e. 
spectively Among the stations in America is Pike’s Peak, 
which has an ‘altitude of 14,100 feet—or only about 1600 feet 
lower than the summit of Mont Blanc—and exceeding by more 
than 3000 feet any meteorological station m Europe These 
great heights are much more accessible in the United States than 
in Europe, there being five stations in America where a height of 
11,000 feet or more ıs reached by railroads built fo facihtating 
mining work The highest of those m North America Mount 
Lincoln, in Colorado, the mining works on which are 14,297 feet 
above the sea-level, and ıt has a meteorological station conducted 
by Harvard College Another station 1s placed pait way up the 
mountam, at a height of 13,500 feet fn the Andes Range, m 
Pern, contmuous meteorological observations are also caused on, 
the loftiest pomt for this purpose being 14,300 feet above the 
level of the sea 


A CORRESPONDENT of the Dazly News m Lucerne sends to 
that paper an account of an electric mountain railway—the first 
of its kind—which has 1ecently been opened to the public at the 
Bmgenstock, near Lucerne Hitherto it has been considered 
impossible to construct a fumcular mountain railway with a 
curve , but the new lne up the Burgenstock has achieved that 
feat under the superintendence of Mr Abt, the Swiss electrical 
engineer The rails describe one grand cuve formed upon an 
angle of 112°, and the journey 1s made as steadily and smoothly 
as upon any of the stiaight funiculars previously constructed A 
bed has been cut, for the most part out of the solid 10ck, in the. 
mountain-side from the shore of the Lake of Lucerne to the 
height of the Burgenstoch—1330 feet above its level, and 2860 
feet above the level of the sea The total length of the hne 1s 
938 metres, and ıt commences with a gradient of 32 per cent , 
which 1s increased to 58 per cent after the first 400 meties, and 
this ts maintaimed for the rest of the journey A single pair of 
rails is used throughout, with the eaception of a few yards at 
half distance to permit the two cais to pass Through the op- 
position of the Swiss Government, each car 1s at the present time 
only allowec to1un the half distance, and they insist upon the 
passengers changing, 1n order, as they say, to avoid collision or 
accident A number of journeys were made up and down 
the mountain ın company with an engineer, and the experience 
1s sufficient to prove that the prohibition 1s altogether: wnneces- 
sary The motive powe, electricity, 1s generated by two dynamosy 
each of 25 horse-power, which are worked by a water-wheel of 
125 horse-power, erected upon the River Aar at its faouth at 
Buochs three miles away Only one man 1s required to manage 
the train, and the movemdht of the cars ıs comple'ely under his 
control One dynamo ıs sufficient to perform the work of haul- 
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ing up and letting down the cars containing ffty or siaty persons 
At the end of the journey, completed in about fifteen minutes, 
at an ordinaiy walking speed, the caı moves gently against a 
spring buffer, and 1s loched by a lever, without noise and without 
Jolting the passengers This interesting undertaking has been 
canied out at a cost of £25,000 


Mr E T DUPLE, wiiting in the Geclogical Bulletin of 
Texas, Lungs out a very interesting fact, anl one which may 
shed some light upon the question of who were the buildeis of 
the shell-mounds of the coast regions of Texas Dung the 
gieat storm of 1886, which so nearly destioyez Sabine Pass, one 
of these shell-mounds, which was near a certan house on the 
tiver-bank, and the loeality of whicn was exactly known, was 
destroyed or canied away by the violence of the waves, and 
rebuilt nearly half a mile father up stieam than it formerly 
stood Iz 1s therefore possible that these so ca:led Indian shell- 
mounds, which are composed almost entnely of shells, with 
fiagments of pottery, and sometimes a crumb ing bone or two, 
weie not built, as has been supposed, by Indian titbes who lived 
on shell-fish, but are entuely due to the action of the water , and 
the presence of the Indian relics may be easily accounted for by 
remembering that these mounds are usually found in low gound, 
and, being high and dry, would netwually be selected as 
camping-places by the Indians in ther hun:ng and fishing 
expeditions 


THE Vienna Conespondent of the Zimes 1ecozds a curious 
relic of medxeval superstition in Austia The B igomaste: of 
Zwaki, in Galicia, has just instituted a prosecution before the 
Ciiminal Comt of Solotwima against a man named Jean 
Kowale ink fo. having, ‘by his malicious sorceres and incanta- 
tions, caused a hailstorm to devastate the fields of Zmahı on July 
28” The aamages occasioned by Kowalesink’s uncanny power 
ove: the elements aie laid at 6000 florins 


We are giad to report that the Central Metesiological Ob- 
seivatory of Mexico has 1ecommenced the publication of its 
Boletin VMensual, and n a more convenient form than before 
This publicauon had been discontinued since December 1885 
It contains only a summary of the observations n ade at twenty 
o1 thuty stations, but the hope is expressed that the publication 
of the observitioas made at ceitam homs will be soon ander- 
taken, and that the anears will also be tahen up, as the 
observations have been regularly made The Bu etins for the 
first five months of this yeai have been 1eceived 


THE Repo! of the Meteorological Commission of the Cape 
of Good Hope, for the }eai 1887, states that “the whole service 
has assumed a satisfactory character ” Monthly and yearly 
summanes aie given for twenty-nine stations, and for a laige 
numbe: of iainfall stations As an inducement to observers, 
they me presented with the instiuments with whien they have 
made a series of satisfactory observations for a continuous pernod 
of five years Summazed repoits are sent daily to each coast 
port, and are there entered on a sketch-map foi the benefit of 
the seafaring community We observe, however, that in count- 
ing the number of wet days, a 1any day is taken as one upon 
which 0 03 inck 1s 1ecoided, wheieas a quantity of o cI inch 1s 
the standard generally adopted in this country lhe Commission 
expiess the hope that in time they may be able to issue stom 
wainings 


Ix June last an interesting archzeological discovery was made 
at Sonderby, on the west coast of Jutland It consisted of 
about thnty urns of clay found in a moss at a depth of 
3 fect Whey occupied an mea 4 feet wide and ro feet long 
Formerly there was 1 shallow lake here Most of the vessels 
rested upon 1ongh stones, but there was no trace of stone walls 
or 1oof , they vaned fiom 2 to 8 inches in height In most of j 


them lay a-hes and 1emnants of calcined bones, whilst the bottom 
was lined with some reed like kind of giass Some of the wns 
had lids, but otheis appear to have been placed ın the earth open 
Most of them were very simple in form, with smooth sides, but 
on come of the large: there were thiee knobs at the sides, and 
attempts at 1ough oinamentation No metal or stone implement 
was found In the same moss some huge oak tiunks weie also 
dig out 


A Kiet schoolmaste:, Herr Spiedt, has excavated a so called 
“Viking mound” in the south of Jutland, close to the old 
frontier betwee. Denmaik and Piussia In the eastein edge 
remains of a skeleton were found, and in the centre an oakhen 
coffin, nailed with iron nails, cortaining the skeleton of a tall 
powerful man was found , bat no ornaments, weapons, o1 objects 
ofanyknd The head pointed to the north west It was close 
to this mcund that a Runic stone was found some ears ago with 
the following inscription in 1unes “King Sven set (raised) 
stone afte: (on the death of) Skaide, his homestead companion 
{ptobably meaning boy companion), who travelled west, and 
sed in Hedeby >? King Svein ıs the fagous King S vem with 
the Double Beaic, who ascended the thones of England and 
Denmark on the death of his piothei, King Canute, and his 
fiend was one Skaide, who fought for him ın this country 
Heaeby was the ancient name foi tre town of Schleswig It 1s 
believed that the skeleton is that of Skarde 


Tux “ Class-book of Elementary Chemistry,” which Mi W 
W Frhe , Aldiichian Demonstiator of Chemistry at Oxford, 1s 
prepumg for the Clarendon Press Series, 1s nearly 1eady, and 
will be published in a few days 


THL additions to the Zoological Society’s Gardens during the 
est week include e Small Ell Mynah (Gracula 1ehgtosa} fiom 
India, presented by Mi Alexander Robertson, a Common 
Sheldrake (Tudor nz vulpanser), Buitish, presented by the Rev 
H H Slater, an Avocet (Recru vit ostia avocetta) fiom Holland, 
presented by Mı 7 Hoogerduyn, two Common Chameleons 
(Chameleon vulgaris) fiom North Africa, presented by Mi J 
Alfred Lochwood , a Sea Anemone (Bolwara eques), a British 
Coral (Cas yophyllaca, sp inc) from Butish Seas, presented by 
the Maune Biological Station, Plymouth, per Mi G C 
Boune , a Brown Bea (C7sus arctos ô), European, a White- 
backed Piping Ciow (Gymro: hina feuconota) fiom Australia, 
twelve Mandaun Ducks (Æx galerıcurata, 6 8, 6-9 ) fiom China, 
Ceposited , two White-headed Parrots (Pronus semlis) from 
Mexico, fom Oyster-catcheis (Himantofus ostialegus) from 
Holland, purchased 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 SEPTEMBER 9-15 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 


At Greenwich on September 9 . 
Sun rises, 5h 28m , souths, rrh 57m 1 8s , sets, 18h 26m 
right asc on meridian, 1th 129m , decl 5° 4’ N 
Sidereal Time at Sunset, 17h 43m 
Moon (at Fnst Quarte: September 12, 22h ) rises, gh 19m , 
souths, 14h 55m , sets, 20h 19m rightasc on meridian, 
14h Ir Im , decl 7° 48'S 


Right asc and declinat on 


Planet Rises Souths Sets on mendian 
m m h m h m xod 

Mercury 6 45 I2 49 18 53 12 47 o 2N 
Venus 6 57 12 59 I9 I 12 149 o 23S 
Mars 12 25 16 30 20 35 15 467 21 30S 
Jupiter 12 i 16 34 20 52 15 510 19 315 
Satum 2 2I 9 55 17 29 9 102 17 5N 
Uranus 8 8 13 43 19 18 12 589 5 38S 
Neptune 21 1* 4 48 I2 35 4 24 18 59 N 


* Indicates that the rising 1s that of the preceding evening 
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Occultatiog: of Star by the Moon (visible at Greenwich) 
Corresponding 
i angles from ver- 
Reap 


Sept Star Mag Disap tex to right for 
inverted image 
h m h m Š ‘a 
14 50 Sagittari 6 22 58 o 4t 134 308 
ł Occurs on the following morning 
Sept h 
II 10 Mais in conjunction with and 6° 7’ south 
of the Moon. 
II I0 Jupitey ın conjunction with and 3° 55° south 
of the Moon 
I 14 Mars ın conjunction with and 2° 12’ south 
of Jupiter 
Variable Stars 
Star RA Decl 
h m rene h m 
Algol 3 09 4031N Sept 12, 2 37 m 
a i423 25 m 
Ç Geminorum 6 575 2044N » 13,21 OoJ 
U Monoceiotis 7255 9 335 » I5 M 
Z Virginis I4 43 12 465 » 9 M 
è Libre 14 550 8 4S » 13, 21 16 m 
U Coronæ 15136 32 3 » 9 323m 
U Ophiuchi ® 109 1 20N » 9, 2 Om 
and at intervals of 20 8 
W Sagittarn 17579 2935S Sept 15,15 o Af 
T Heiculis 18 49 31 of eg, “ES; m 
B Lyre 18 460 33 14N > 14 4 OM 
n Aguile 19 468 043N » I4 4 oM 
S Sagittee 19 509 16 20N » I, 3 Om 
» 14, 3 Od 
X Cygni 20390 35 IIN » I5 4 Om 
T Vulpeculæ 20467 27 50N » I, 0 odf 
» 12 2 Om 
S Cephei 21 366 78 7N » Ü; m 
3 Cephei 22 250 575IN » II, 0 oM 
D sigmfies maximum , #72 Minimur 
Meteor-Showers 
RA Decl 
Near e Perser 3 60 37 N Swift, streaks 
» a Taunt 72 15 N Swift, streaks 
354 38 N Very swift 


GEOGRAPHICAL NOTES 


THE elaborate Report of Mı Bourne on his journey in Sovth- 
Western China, which hasiecently been laid before Parliament, 
and to which we refeired recently ın connection with the 
ethnology of the non Chinese races of this region, 1s of much 
geographical interest Part of Mi Bowne s journey was already 
traversed in the reveise duection by Mı. A R Colquhoun, 
and described by him in his well-known work ‘‘ Across 
Chnysé ” This observation applies to the route fiom Yunnan 
Fu, the capital of the province of that name, to Ssu mao, and 
thence along the Tonquin fiuntier to Nanning on the West or 
Canton River But Mr Bourne tiaveised the 1egion between 
Chung-hing and Yunnan Fu, which, however, as it lies on one 
of the high roads across Chini into Buma,‘is not unfamiliar to 
Western readers, and he also crossed diagonally the province 
of Kweichow—one of the least known provinces in the Chinese 
Empire—from Nanning in Kwangsi to Chung-king in Szechuen 
Iere he travelled along unbeaten tiacks for many weeks but 
even where travelleis had been bef»1e—and at best Furopean 
tiavellers ın Southein and South-Western China aie extremely 
few and fa between—his intimate hnowledge of China and the 
Chinese, and the advantages which his official mission gave 
him, make his obseivations of exceptional value He has also 
established the connection between the itvers of Northein 
Tonquin and the uve: system of Southern China In regard to 
the seven i1oute-shetches, which accompany the Report, of the 
different sections of the journey, Mı Bourne expluns that 
although the rate of travel (about 20 miles a day) preclude] the 
idea of a running survey, it was easy to take notes of the 
piomiment featmes of the country, as he walked neaily the whole 
way These notes, which took the form of route sketches, 
would, with an occasional position determined astronomically, 
have made it possible to grve a much better idea of the country 
than the maps convey , but his record of astionomical observa- 
tions, “ which had cost him many a night’s vigil,’ and portions 
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of his 10ute-sketches, wee lost on the occasion of some riots in 
Chung-hing, duimg which his house was attached and looted 
But the route sketches of the last part of the journey were 
fortunately saved, and supply materials for a better map There 
1s hhewise a vast number of careful meteorological observations 
It 1s to be feared that the mstinctive repulsion of the natwmal 
man to Blue-books, regaidless of ‘hes contents, will prevent 
Mı Bomne’s Report from ieceiving the attention which ıt 
deserves On a modeiate computation, it would fumish 
mateials for half a dozen wotks of tiavel such as those with 
which the public 1s made acquainted every year, which have 
their httle day and cease to be We have to go back to the 
Repoits of Mr Bowne’s predecessors, Messis Baber and 
Ifosie, to find any i1ecord of travel in China of equal interest 
and value 


Scrence reports that two important Expeditions left Rio de 
Janeno in June foi exploration and work in two of the least- 
known parts of the Brazilian tenitory The first, sent out by 
the Ministry of Wai, urder the command of Captain Bellar- 
mino Mendonça, 1» to open a rord fiom the town of Guarapuaba, 
on the frontier of the settled portion of the province of Parana, 
to the confluence of the Rivets Parana and Iguassu, and to found 
a military colony at the latter pomt A road 1s also to be opened 
along the Parana Rive: fiom the mouth of the Iguassu to the 
navigable portion of the river above the Sete Quedas Fall, and 
fiom this pomt ‘o Guaapuaba, zza the valley of the Piquii 
The founding of a colony at the mouth of the Iguassu, where 
the Argent’nes me already establishing themselves, will, aside 
fiom its mulitaiy importance, prove of gieat value in peopling 
the valley of the Upper Parana, which has been deserted since 
the time of the expulsion of the Jesuits By means of the Lower 
Parana the colony will have fiee wate: communication with 
Buenos Ayres and othe: markets of the Aigentine Republic, 
wheie two of its natural products, lumber and matte, will find a 
ready sale This wall give at once to the pioposed colony a 
commeicial importance far beyond that of a pwely military 
station, and will doubtless lead to the 1apid spiead of population 
along the Upper Parana and its tributaries, with then hundreds 
of miles of naviganle wate.s The second Expedition, consist- 
ing of thee irilitary engineeis, Capt Louwengo Telles, and 
Lieuts Miranda and Villeray, 19 sent out under the auspices of 
the Sociedade de Geographi1 de Rio de Janeno, the expenses 
being boine by the Ministry of Agriculture It 15 to proceed to 
Cuiaba in the province of Mato Grosso, pass by land to the 
head-wrteis of the Paranapirga, and descend that iver and the 
Sao Manoel o1 Ties Baras to the Tapyyos, 1etuining to Rio de 
Janeiro zz@ Para by the Tapajos and Amazonas lhis explora 
tuon will thus be a valuable complement to that of the Tapajos 
by Chandless, a» the Sao Manoel and Paianapinga me almost 
absolutely unknown 

‘HE cunent numbei of the Proceedings of the Royal Geo- 
graphical Society opens with a paper by Commodore Markham 
on lYudson’s Strait as a navigable channel, which 1s a condensed 
natrative of fo.mer voyages from the time of Sebastian Cabot, 
coupled with an account of the authors own observations 
Commodore Makham comes to the conclusion that the Stuait is 
perfectly navigable and fiee from ice m August and later in the 
season Mr Poitman has a most interesting paper on the Little 
Andamans while General Walke: discusses the well-worn theme 
of the hydiography of South Eastern Tibet The Peisian fa sakk 
cannot be of much value as a precie measwe of length, for in 
a very leaned papei, which concludes the numbei, General 
Houtum Schindlei, of the Persian Telegraph Service, concludes 
that ıt 1s 3 915 miles, while in a footnote he gtves the estimates 
of eight other authorities all differing fiom his own and from 
each other 


THE fist number of vol ix of the Bullin of the Pars 
Geogiaphical Society 1s occupied with M Maunow’s annual 
summary of the progress of geography and exploration during 
1837 Thework 1» as full and careful as these annual eviews by 
the same autho: usually me The second number ıs wholly 
devoted to a 1ecord of the commemoration of the centenary of 
the death of Laperouse The grand-nephew of the gieat 
navigator wiites on his private life, and reproduces a number of 
his private and official letters Taeutenant Courcel describes 
his voyage, and Vice-Admural Paris recounts the histdly of the 
discovery of the 1emains of the eapedition ‘lhe appendixes 
contain numerous paperserelating to Laperouse and his com- 
panions, including a bibliogiaphy of works relating to the hero 
himself 
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NOTES ON METEORITES! 
II 
CHEMICAL ANALYSIS 


WE have seen that the main difference between the specimens 
of these bodies which have been collected ıs that some of 
them are mainly non, some of them are mainly stone, and tl at 
there 1s a passage between these two conditions represented by 
falls in which we have a paste of iron includ ng stony fragments 
We have now to enter into some points connected with their 
chemical constitution somewhat more in detail 
Of the cnemical elements which are at present recognized 
„as such, about one-fourth me found by chemical analysis “o 
exist in meteorites These, according to the tables given by 
Maskelyne,* Fletcher, Smith, and others are as follows — 
Those that occu: most constantly re — 


Hydrogen Cubor 
Tron Oxygen 
Nickel Sthcon 
Magnesium Phosphorus 
Cobalt 4 Sulphur 
Coppe: + 

Manganese 

Calcium 

Aluminum 


while the following occur less fre juently o ın smaller 
quantities — 


Lithium Arsenic 
Sodium Antimony 
Potassium Chlorine 
Strontium Nitrogen 
Titanium 

Chomium 

Tin 


e 

OF these elementary bodies only bydtogen, nitrogen, and 
carbon accu 1n an elementary condition 

Hydrogen and nitrogen aie asserted to be occluded as gases 
by the stones Carbon evists both in tke form of graphite and 
diamond 

From the above lists it will be seen that among the elements 
most common in meteorites ale recognized many which have a 
very wide distribution and exist in great quantit.es in the surface 
and envelopes of our planet But this is trae only of the 
elements 

Many mineral compounds terestually common are absent , 
perhaps the most stuking case of all is the absolute absence 
of free quartz, whether crystallized o1 not, from meteorites, while 
terrestrially it 1s the most prevalent compound known, and 
enters into the composition of such common rocks as tiachyte, 
felsite, syenite, gneiss, an 1 gianite 

Again, many of the chemical combinations met with are un- 
known to terrestital mineralogy The chemical compounds 
found in meteorites which aie new to our mineralogy may be 


briefly referred to Some aie combinations w.th sulphur, as 
follows — 


Sulphur + Iron Troshte 
+ Calcium Oldhamire 
Calcium ) _ 
> oe (= Osboin.te 
t ={ 


Iron 
Chromium 
Phosphides of iron and nickel, forming varieties of so-called 
schreibersite, are met with 
It has already been stated that carbon .n some foim o1 other 
exists ın most meteorites Some of them are partly composed 
of this element compounded with hydrogen and oxygen 
This exists as a white ora yellowish crystallizable matter, soluble 


= Daubréeute 


* Continued from p 428 

2 NATURE vcl xu p 505 

3 §‘Intr@duction to Study of Meteorites,” p 30 

4 With regard to the presence of cobalt and copper, Dr L Smith says 
(Mineralogy and Chemistry,” p 352) —“ In every aralysis that I have 
made of meteoric irons (over one hundred @lifierent specimers) cobalt has 
been invanably found, along with a minute quantity of copper ’”’-—Flight, 
“History of Meteorites,” p 164 
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1 ethei and partly so in alcohol, and exhibiting *the characters 
and the composition of one or more hydrocaibonaceous bodies 
with high meltng-points 

The meteouizes of Alais and Cold Bokkeweld are instances of 
this group The former ıs of a black colom both internally and 
externally, 1s combustible, and contains sulphates of magnesium, 
calcium, sodium, and potassium, which are all soluble in water 
The latte, afte: beimg experimented upon, left a .esidue which 
gave out a very bitummous smell , this substance was yellow, 
and ıt was found that it was only another form of caibon in 
a state of intimate mixture, amounting to about I 67 per cent 

Some carbonaceous stones are dark giay in colow, have little 
lustre, and are soft , they contain no visible meteore nen, but 
an abundance of light giay rounded bodies, among which aie 
occasionally some with a dull metallic lustie and of a gieenish- 
yellow colom, and otheis of a dark glay compact substance and 
of eartny character 1 

Vanious a//oys of nickel and non also occu 

The different alloys which play the most important pait have, 
according to Meunier, the followmg composition — 


Density Formula 
Teenite 7 380 Fe,N1 
Plessite 7 850 ° Fe Nı 
Kamacıte 7652 | Fe,,Ni 
Braunine (?) Feje Nı 


-Among othe: minerals we may name— 
Lawrencite, protochlorde of tron A 

Maskelynıte, with the composition of labradorite , 
Silica (as asmanite), 


We now come to the common giound 
The following compounds are identical in composition and 
crystallographic characte: with minerals found on our globe — 


Magnetic pyntes Fe7Sg 
Magnetite Fe,0, 
Cnromite (Fe, Cr);0, 


Sulicates, viz — 


Olivine vauteties 
Enstatite and bronzite 
Diopside and augite 
Anovthite and labadonte 
Breunnerite 


Among gaseous compounds, the oxides of carbon have been 
detected 11 many -neteonites, and it is asserted that these gases 
have been occluded by them in the same manner as the 
elementary gases hydrogen and nitiogen 

In the “nons” se deal chiefly with nickel-1on, magnesium, 
manganese, and copper, as metals 

In the “stones” we deal with combinations of magnesium, 
Iron, oxygen, and silicon One of the most usual substances 
1s catled olivine, and sometimes the olivine 1s in a shghtly 
changed form, in which tne quantity of iron ıs increased, 
and we get bionzite — Nickel-iron, manganese, and other 
substances are also found ın the stones 

Chemical analysis of the nons has established in them, taken 
as a whole, the exiszence of the following mimeral species 

(1) The general 1retallic mass, which consists of certain alloys, 
in which iron and nickel predominate to such an extent that the 
term nickel-iron ıs by common consent applied to it < 

The nıckel-non 1s an alloy or compound special to meteouites, 
and the nons are chiefly composed of it The tracery to which 
I have 1efeied, observed on the metallic suiface heated with 
acids, was discovered by Widmanstatten The figues aie 
caused by .he crystallization of the mass with the iro1 and 
nıczel magnesium 1s always associated, so that we get magnesium 
zt all meteoric vons as well as in the stones 

(2) Compounds of iron and carbon, puncipally campbelline 
and chalypite (Fe,C) 

(3) Tioilite (FeNi Sg, generally appearing as kidney-shaped 
masses 

(4) Schierbeisite (FesNi,P) 

(5) Graphite 

(6) Stony grains, 


(7) 


generally magnesium and iron silicates 
Occluced gases 


I Blight, of cit p arr 
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(8) The crustgor varnish This has been found to be due 
entirely to the oxidation of the metal The formula of the crust 
of the Toluca meteorite 1s Fe,O,(FeNi)O, according to Meunier 

The quantities of occluded gases vary considerably Hydro- 
gen 1s the first to come out when a vacuum ıs produced, and ın 
the cold—that 1s, when the tube containing the meteorite 1s not 
heated 

Thus, Graham found in the Lenarto meteorite, and in a 


compatative experiment with clean horse-shoe nails made of 
1 
iron — 





® Meteorite Nails 

Hydrogen 85 68 350 
Carbonic oxide 4 46 503 
Carbonic acid — 77 
Nitrogen 9 86 o 
100 00 100 O 


Mallet subsequently found in the meteorite picked up in 
Augusta County—? 


Hydrogen 85 68 
Carbonic oude 4 46 
Nitiogene 9 86 


Dı A Whight subsequently determined the composition of 
the gases given off at different temperatures, using the Iowa 


meteorite The results were as follows — 

Hydrogen Carbonicoxide Carbonicacid Nitrogen 
Corl 49 14 35 =i 
At 100° C 4 54 o (?) 95 46 — 
At 200° C 5 86 1 82 92 32 — 
Red heat 87 53 o 556 6 


As regards the so-called occluded gases, non and stony meteor 
ites, according to Wright, show a marked distincuon While 
the gases of the Lenarto iron contained 85 68 per cent of 
hydrogen, those obtained from cosmical masses of the stony kind, 
such as the Iowa meteorite, aie characterized by the presence of 
carbonic acid, which constitutes nime-tenths of the gas evolved 
at the temperature of boiling water, and about one half of that 
given off at a low red heat 

This view of Wiight’s has been called in question by Mallet, 
who iefers to his exammation of the gases of the non of Augusta 
Co, Virginia, where the ratio of the oxides of carbon to hydro- 
gen 1s 4 3, and to his having pointed out ın 1872 that hydrogen 
could nolonger be regarded as the characteristic gaseous ingredient 
of meteoric iron 3 

In the siderites, the non varies fiom 80 to 98 per cent , and 
the nickel from 6 to 10 pet cent Sometimes the nickel ıs found 
in larger quantities, as in the non of d’Octibbeha Co , Mississipi, 
found in the year 1854, which contained as much as 59 pei cent , 
while the non was only 37 per cent 

Theie ıs a singular circumstance connected with the varnish of 
stony meteorites which was observed by Reinsch ın the meteorite 
of Kiahenberg ‘The giains of metallic non and troilite con 
tained ın tHe Vatnish show no signs of oxidation In the meteorite 
of Morbihan, also, grains of nickel-uon project nor only through 
the smooth inner but also the rough outer crust It has been 
suggested that the surface of these meteorites was vitrified before 
it entered our air, or at all events those lower strata of ıt in 
which oxygen 1s abundant 4 

In many cases minute chemical analysis has been most useful 
in showing that meteorites which have been found in different 
localities really belong to the same fall 

Prof Nordenskjold, on examining the Stalldalen meteorites 
(Sweden, June 28, 1876), found that they 1esembled some eight 
or nine otheis which he had before examined, although they 
were entirely unconnected as regards their date of appearance , 
and that together they would form a well-marked group, but 
which, he obseives, will probably be found to be only one 
among many similar gioups of aerolites which will hereafter be 
detected 

The following short table brings together ın a compact form 
the chief substances met with in meteorites It will indicate the 


* Graham, “Chemical and Physical Researches,’ p 283 
2 Chemical News, June 21, 1872 

3 Flight, of cré p 80 

4 Flight, Geol Alag January 1875 
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cause of the continued reference to the spectra of magnesium 
iron, and manganese 1n what follows 


Sraereles 

Nickel-iron, manganese, copper 
Troilte = FeS 

Graphite 


Schreibeisite = iron and nickel phos- 
phide, with which magnesium 1s 
always associated 

Daubreelite non and chromium 
sulphide 


Srderolites, 
Chon ti réve— 
(a) Non-caibonaceous Olivine = chrysolite = peridot = 
(MgFe),0,S1 = S10, 41 3, MgO 
509, FeO 7 7 
Enstatite MgO3S:1 = S10, 60, MgO 
40 
Bronzite = enstatite, in which some 
magnesium 1s replaced by iron 
Nickel-iron, manganese 
Troilite 
Chromite iron protoaide 32, 
chromium sesquioxide 68, + alu- 
minium and magnesium 
Augite = pyroxene, SiO. 55, CaO 
3, MgO 16, MnO 0'5, FeO 4 
Sihcate of calcrum, sodium, 
aluminium 
Carbon ın combination with H and O. 
Sulphates of Mg, Ca, Na, and K 


and 


(8) Carbonaceous 


Non-chond ic— 
Tioilite 
Olıvıne, 
Enstatıte ° 
Bronzite 
Augite 
Anorthite 


SPECTRAL ANALYSIS 


It ıs imperative that we should know what spectroscopic 
phenomena are presented by meteorites when they are exposed 
to temperatures either high or low, such that luminous effects 
aie pioduced, however the heat which is associated with 
luminosity 1s caused 

To this end a gieat many investigations have been made, and 
one method of investigation has been the following 

A small poition of any particular meteorite, or still better 
some dust or filings 1s inserted ın an end-on tube, which 1s 
placed in front of a spectroscope, so that a spectroscopic recoid 
of the luminosity maj be obtained The tube 1s at the same 
time attached to a Sprengel pump, so that in this way a vacuum 
can be obtained, and 1s supphed with poles, so that an electiic 
ctrent can be sent through it Supposing that such bodies as 
meteorites exist ın free space, we must understand that they 
exist practically in a vacuum, so that ıt 1s a fair thing to begin 
the laboratory work by getting as neaily a vacuum as possible 
The next thing to do 1s to try the effect of the lowest tem- 
peiature, and for that purpose the cential part of the tube 
containing the little fragments 1s heated by a Bunsen burner 

If any effect 1s produced by this application of heat it will 
after some little tıme be evidenced by the commencement of a 
spectium or by some change ın the pre-existing one What has 
been found 1s that there 1s scarcely any meteorite which can be 
eaammed in this way which does not give off a sufficient quantity 
of hydrogen to allow the hydrogen spectrum, when a feeble 
electric current ıs made to travel along the tube, to be very 
beautifully visible 

If the temperatuie of the meteonic particles 1s kept sufficiently 
low, we see practically the spectrum of hydrogen alone That 
1s a demonstration of the very well known fact that with those 
bodies generally acknowledged to enter into the composftion of 
meteorites, hydrogen 1s always associated 

If undei these same congitions the temperature is increased, 
the spectium of carbon begins to be visible, indicating that 

associated witn the hydrogen there 1s some compound or com- 
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pounds of carbon in the meteorite which require a higher | 
tempeiature to bring them put, but which come out when that 
higher tempeiatureis employed The carbonaceous structure of 
some meteorites has alieady been determ.ned on other grounds 

If we carry the heating a Intle futher still, and insteac of 
leaving the particles relatively cold and dark while the current 1s 
passing we apply a higher temperature outside the tube by 
means of the Bunsen burner, then we get the lummous vapours of 
some constituents of the meteorite added to the spectra of 
hydrogen and carbon 

What luminous vapours do we get fust, and which last? The 
e\periment ıs a very interesting one, and may ceitainly be 
carried on in a tube such as that desciibed until a pretty con- 
siderable development of the spectrum Js obtained The fist 
substance which makes itself visible obvio isly after the hydrogen 
and carbon when particles of a meteorite are treated in this way 
18 magnesinm denved from the olivine, that substance wh.ch 
exists in the greatest quantity ın the s*ones, and ın the schreiber- 
site, which exists in the irons 

From such a method of research as this we can pass to one in 
which, by means of the oxy-coal-gas flame, we can determine 
the spectium of any vapour given off, provided any vapou 1s 
given off, at a sull higher temperature net work has been 
done, and the main result ıs that in the case of an “iron,” the 
first substance to make its appearance 1s manganese, and the next 
substance to make itself obvious 1s iron 

Here a very important remark must be made The substance 
which will give us the predominant spectrum at lowest tempera 
ture must be that substance the volatility of which at that 
temperature is greatest If, however complicated the chemical 
constitution of one of these meteorites may be, there is one 
substance which volatilzes out of it more 1eadily than another 
at a low temperatuie, that substance will be the first to give us 
its characteristic spectrum at that temperature—and ın fact we 
may get the spectrum of that substance alone, although tts per- 
centage in the meteorite may be etiemely swall It 1s therefore 
an important result to find that in meteorites in which the 
quantity of iron .s very considerable ıt 1s always the manganese 
that makes itself visibl& first, because its volatility 1s greater than 
that of iron The point to bear in wind ıs that when we pass to 
the temperature of the oxy-coal-gas flame we get predominant 
evidence of the existence of manganese, and afterwards of non 

Many diagiams of observations made in this way have been 
consti ucted of the oxy-coal gas flame of meteorites and of olivine, 
and not only the flame but the ‘“ glow,”—glcw beg the name 
given to the luminosity produced in the tube unde: the conditions 
stated There are some points of simlanty, and other points of 
difference One of the 1esults which ıs most constant 1s a line at 
500 on the wave-length scale which appears to ran thiough all the 
observations until we come to deal with such meteorites as the 
Limerick and Nejed On the other hand some lines and flutings 
do not make their appearance generally 

If we wish to extend our mqurry into the function of a still 
higher temperature we can use the electric arc, that also has 
been done For this pupose specimens of iron meteorites have 
been cut into poles, the spectra of which have been observed 
and photographed, so that the vapous produced have been 
the vapours of the pure iron meteorites , that -s to say, a small 
portion of a meteorite has xof been placed in an impwmie carbon 
pole, so that the umpurities of the carbon would be observed 
and photogiaphed with the pue vapous of the meteortes In 
addition to this method—ain the case of the stony meteorites—the 
Towe pole after its spectium has been well studied has been 
utilized in this way the upper pole remaining constant as an 
iron pole, pretty big paiticles of vario ıs stony meteorites have 
been inserted into the lower pole, and the added result has been re- 
corded Further, composite photographs of the spectra of many 
meteorites have been obtained Half a dozen different stony 
meteorites have been i1endeied incandescent by their insertion 
ne the lower pole during the exposure of a single photographic 
plate 

It is pretty obvious that if we can get detailed information on 
such points as these, and provided there are meteorites ın space 
at the temperatures at which we are ab'e to determine their 
spectra in the laboratory, such data should be of extreme value, 


for at spresent we hnow of no reason why the spectra should 
differ according to locality 


e J Norman Lockyer 
(To be continued ) 
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MOLECULAR PHYSICS AN ATTPMPT AT A 
COMPREHENSIVE DYNAMICAL TREAT- 
MENT OF PHYSICAL AND CHEMICAL 
FORCES! 

II 


§6 Double Refi action 


ACCORDING to the theoies both of Fresnel and of Neu- 

mann, double refraction ıs explained on the assumption 
that the elast city of the ether in ¢rystals which exhibit this 
phenomenon ıs different in different duections The elasticity 
1s proportiona. to the square of the velocity of propagation, 
and if a, 4, ¢ aie the 1atios of the elasticities, parallel to 
the principal axes of the crystal, ofthe ether within it to its 
density, the veiocity in any direction a, A, y will be given by the 


equation— 
u? = a? cos? a + È? cos? B + ¢? cos? y . (18) 


According to the author's theory, the elasticity of the ether is 
the same in every direction, so that any difference ın the velo- 
cities of propagation in different directions must be due to the 
mutual action between the ether and the molecules of the ciystal 
being 2 function of the duection, and therefore the values of the 
quantiles c for the molecules of the ciy#al, and hence also the 
value of u, must depend on the direction 

Assuming, for simplicity, that the molecules have a single 
shell only, ıt fo.lows from (8) and (9) that— 





acle ot aT? I+- ĉi 
zi vo l Z Mey ae 
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where 1? = m/c; + c) and Ry = aaf? + ca) 


Let the values of ¢, and u for a second dnection be c, and yt, 
then 
2 172 vrs 
pos 5 at - eer ae ee (20) 
elel ( mi T) 
(a 2) alte 


Now, as Thomson has pointed out, the dispersion accompany- 
ing élouble refiaction 1s of very small amount, so that the 
difference u? — u” must be sensibly independent of T 

If T were less than x, p? —-p} would, from (12), be propor- 
tional to T? It must therefore be assumed that the critical 
penod is at the extreme blue end of the spectium, which will 
give T greate: than x, for all the rays Then from (12a)— 
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In orde: that tie coefficient of T? may be small, c and c! 
must be small and nearly equal The other terms of the senes 
will then be also very small, especially if T 1s laige ın com- 
parison with 74, and the series may, to a first app rovimation, 
be replaced by its constant term a 

Now let ıt be assumed that the manner in 
depend on the direction a, 8, y, 
the fo1m— 


which ¢, and c 
1s determined by an equation of 


4 
C + be 


Then from (19) and (12a)—~ 


= (- -2c) cos? @ + (- vied Ce) cos? B 
P P P 


2 
) = C} cos? a + C, cos? 8 + C} cos? y (22) 
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P 
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an equation of the same form as (18), and which therefore gives 
a wave surface identical with Fresnel’s It must, of course, be 


* A Paper read before the Physico Economic Society of Kongsberg, by 
Prof F Lindemann, ou April 5, 1888 Continued from P 407 
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assumed that the axes of the molecules in the crystal are all 
parallel 

Thomson anved at a different result, which the autho: attri- 
butes to his having assumed the product of the denominators 


m 
- T to be sensibly a constant, i 
and therefore considered only the manner in which T enters into 
the numeiators 

It 1s easy to see that similar iesults will be obtained for 
molecules consisting of any number of shells 


G + ca — mT? and c! + cat 





§7 Spectra of Chemical Compounds 


In considering chemical compounds it 19 necessary to make a | 
clea: distinction between atoms and molecules, and henceforward 
the author uses the term atom to denote a system of shells such 
as 1s desciibed in § 1, and employs the term molecule only for a 
combination of two or moire atoms having their external shells 
close together The author restricts his mvestigations to dı- 
atomic molecules 

A molecule will then be capable of executing stationary wibra- 
tions without disturbing the ether, similar to those of an atom, 
and will therefore also have its cuucal periods , but their values, 
1n the case of the mol@ule, will depend on the dnection of the 
disturbance A diatomic molecule may be considered apros- 
mately as consisting of a series of concentric prolate spherordai 
shells haying then longer axes coincident with the lines joming 
the centies of the spheres 

Lheie will be tno principal seres of critical penods, corre- 
sponding respectively to distum bances propagated in the duection 
of the longest axis o1 of any of the shoitcst axes If the dnec- 
tion of propagation of a disturbance differs slightly fiom one of 
these axes, the corresponding lines of the spectrum will only be ; 
slightly displaced, and in this way well-defined bright lines wiil 
be replaced by bught bands sharply defined on one side and ' 
indistinctly on the other If two of these bands oveilap on i 
then indistinct sides, a band may be produced of equal | 
bughtness thioughout, and having both its sides shaiply | 
defined 

This gives an explanation “of the well-known experimental 
fact that the spectia of chemical compounds usually consist of ! 
bight fluted bands, sometimes accompanied by distinct bight 
lines, and not of bright lines only Conversely, 1f the specteum | 
of a gas contains bight bands, it will be natural to infer that it 
is a chemical conpound This would lead us to suppose that 
oxygen, sulphur, nitrogen, phosphorus, carbon, and silicon are 
veally compound bodies—a conclusion which receives independent 
confirmation from othe: points of view | 

The theory does not lead to any simple law, such as has often 
been sought after, for dete:mining the spectrum of a compound | 
from the spectra of its constituents, but ıt throws a good deal of | 
light on the subject generally i 

The differential equations to determine the motions of the , 
shells within an atom differ fom equations (1) only in vntue of 
thecore itself being supposed to be in motion, so that the last of | 
these equations will become— \ 

l 





m, d 
4m de 
the difference consisting only in the presence of 1, ~1, which was 
supposed equal to zero in equations (1) 

If we discard the assumption that the mass of the core 1s so 
gieaterelatively to that of the shells ın an atom that the centre of 
giavity of the system may be identified with that of the core, the 
condition .r,. 1 = O will be replaced by the more general one— 


(24; 
which determine» the value of ¢?1, Ldt, which 1» wantirg in 
the system (23: 

From {2 , (3), an1 (23) we obtain the system— 


‘ 
G (yar E = Gry — 4-1) 


My + Mft + Ml, 41%, -1 = 0 


~ GE = at + lot, 
~ €n% = aty t CaTa . (25) 
Oy-1 = Ot, + ELG 
wheie, as before, a, = mye T? — c, = G41 
These, togethe: with (24), form a set of 7 + 1 hnea equations, 
which me sufficient to determine the 7 + I unknown quantities 
Xyy Lays x, +1 1n terms of the grven quantities and T? 


Replacing $, #7, t, ¢, 7 by N, 12, V, & i 1espectively, we obtain 
a similai set of equations to determine the vibiations of the 
second alom If the outei she ls of these two atoms are in 
contact, +, must be equal to 3/,, unless the disturbance 1s such 
as to effect a sepaiation, 1, and y, being coriesponding displace- 
ments fiom the common centie of gravity Whiting + for the 
common displacement of the shells ın contact, equation» 25) 
assume the form— 


- en = OV = eho 
333 


- env 7 dys 


ede 1 = ete Fir- ye? 


The condition that the commen centre of giavity of the two 
atoms may 1emain at rest will therefore be— 
(Ayr at Masy = Mg ty + 

+h 


=m, 1%] 


. 
(27 


Meet Je-1 SO . 

(25), (26), and (27) form a system of 7 + r- I egunon» to 
determine the same number of unknowns, t, t» ae 
Ns ne 1, 1M tems of the known quantities &, m, and I? 
€is determined as before by equat.on (2°, and gives the vibration of 
the ether at the po nt watas the ray impinzes on the fist arom 
Ihe axis of a molecule may be at any angle with the impinging 
ray, and q will giv. the ether v.bration at the point whee a iay 
parallel to the first strikcs the second atom For a given penod 
and wave-length, ë and 7 will therefore m general be in diiferent 
phases 

In the case of vitnations parallel to the axis of the molecule 
we shall have & = n, supposing all the parallel 1ays impinging 
onthe molecule to be in the same phase lhe ratio rë, re- 
quired for the determination cf w? wul then be the quo‘ient of 
the second and first minors (viz the coefficients of zy and ze) of 
the dete1mmant of order 7 + « + 2 given below, m winch the 
first row 1s completed by arbitrary quantities 
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This will always be the case applicable to the determination of 
the light emitted by a molecule 

The equation ¢ = 0, which determines the critical petiods of 
the molecule, wil then be cbtaimed by equating the coefficient 
of z to ze1o, and as a, and o, me linear functions of T->, the 
resulting equat on will be of the order 7+ « ‘Therefore, for 
vibrations parallel to the aais, the numbei of critical periods of 
a diatomic molecule 1s equal t the sum of the numbers of 
cittical periods of its constituent atoms ‘This number may be 
diminished if 2 = o while x/f and z remain finite 

If a single ray only 1s considered, as at the limits of wlumina- 
tion, 7 may be taken equal to zero for any gwen value of £, it 
15 only necessary to put ¢, = O ın the fist column of the deter- 
minant This will, however, not affect the eq iation = 0 

If the impinging ray ıs parallel to the axis of the molecule, 
in which case the vibiations will be peipendicula: to it, the two 
atoms will be differently affected by the vibiations of the ether, 
for, ın the case of the fist atom, ë 1s again determined by (2), 
or more generally by the equation— 


= acos Cr - z) 
gi A a 


where X s the ab.cissa of t1e atom , and if 7 and 
of the two atoms we shall nie for the second atom— 


Jaa ant X+? Fa) 
(7 A 


Now the rudu of tke atoms are supposed to be very small 
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comparison with the wave-length A, so that ¢ and y will be nearly 
ant X 


equal, and therefore we may wiite— 
ta) 


+s 
noe j To x 

As a first approximation we may taxe ë = 7, and then the 
vibrations will be the same as those paratlel to the axis Since, 
however, the centre of gravity 1emains fixed, the vibration must 
be a pendulous one about this centre, which introduces a fresh 
set of considerations The proper vibiat.ons of the molecule 
would still be given by § =o anc 7 = o, but, owing to the 
pendulous vibration, these would not completely determine the 
motion The difference in the action of light in different direc- 
tions, and the conesponding fluted nature of the spectrum, would 
appear to depend essentially on cons derations of this kind + 

In the case of a triatomic molecule, we obtain thee sets of 
linear equations of the same form as (25) and (26), together with 
one of the form (27), it 1s, however, unnecessary to pusue this 
furthe: 


8 8 Production of Chemical Compounds by the Effect of Light 
and Heat 


When an atom of any gas strikes ın its couse against an atom 
of some other gas, the question which presents itself 1s whether 
the two will unite to form a single molecule or not The inteinal 
equilibiium of each atom will be disturbed by the impact, so that 
the resultant of the internal forces of the system formed by the 
two atoms will in general have a value different from zero Let 
this resultant be transfered parallel to itself until it passes 
through the centie of giavity, as 1s allowable from a theorem of 
dynamics, then ıt will increase its velocity of translation The 
total energy of the system must, however, reman constant, so 
that the eneigy of the internal atomic vwibrations must be 
‘diminished by exactly the same amount as that by which the 
energy of the motion of the centre of grav.ty 1s increased 
After the impact the internal vibrations will at first be of a very 
uregular characte: , but under the action of the light rays they 
will ultimately attam a condition of stationary equilibrium, 
supposing such to Be possible with the diminished eneigy 
When it ıs possible its stability will be gieater, the gieater 
the diminution ın the internal eneigy 

Considei, for example, the formation of hydric chloride gas 
by the action of light on a mature of chlor.ne and hydrogen, 
accompanied as it ıs by a measurabie development of heat 
Both these gases exhibit stiong bright lines :n the blue poition 
of the spectrum, and, ın the case of hydrogen, also ın the ultra- 
violet  Vibiations of corresponding cuitical periods will therefore 
easily be excited, which will greatly inciease the internal energy 
of the atoms When an atom of chlorine now impinges upoa 
one of hydrogen, they will remain :n contact for a finite, 
though exceedingly short inteival During th.s interval the 
mechanical theorem ielative to the motion about the centre of 
gravity 1s applicable, since theie will be no external foices acting 
on the pair of atoms dung their common rect .near motion 
Let it be assumed futhe: that the energy of the molecule formed 
by the union of the two atoms 1s, under the existing conditions, 
less than the sum of then separate energies, vız that the critical 
vibrations of the molecule are less sensitive to the action of light 
than those of the separate atoms, then the spherical atomic shells 
will tend to execute resultant vibrations proper to the molecule 
according to § 7, so that the chlorine and hydrogen will unite to 
form hydric chloride No energy can of course be lost, so that 
the difference between the internal energy cf the molecules 
and that of the separate atoms will be added to that of the 
translatory motion, and will therefore become sensible in the 
foim of heat 

It will be noted that no special chemical affinity between 
chlorine and hydrogen has to be assumed, but two elements may 
be said to have a chemical affinity whenever the energy of the 
resultant molecular vibration 1s, under the given conditions, less 
than that of the separate atomic vibrations + 

* Bunsen’s observations (Poggendorf?’s Annalen, vol caxviu) on crystals 
of certain didymium salts show that there ıs actually 2 difference in the 
absorption of light ın different directions 

2 A chemical compound may therefore be regarded as produced ina manner 
simular to the variation of a species on the Darwinian theories of adaptation 
and na@tural selection A species undergoes variation such as to increase its 
suitability to its environment Ineaactly the same way two atoms will unite 
to form a molecule, when they thereby become less sens tive to the influence 
of their surroundings than they wodld begeparate y Accidental conditions 
are of no more importance in determining the formaticn of chemical com- 


pounds, than the voluntary actions of individuals in determ ning the variation 
of a species 





tan 


` 


NATURE 


[Sept. 6, 1888 





The given conditions may depend on light, peat, or electio- 
motive force, though the consideration of the last-named may be 
eliminated (see § 16) An example of the action of heat 1s given 
by the formetion of water from hydrogen and oxygen The 
hydrogen burns with a blue flame Both the elements give 
bight lines in. the red portion of the spectrum, hydrogen at 6562, 
and oxygen at 6171,1 so that their internal energy can easily be 
increased by the action of heat, so that combination will take 
place, and th.s 1s accompanied by a considerable development of 
heat Water being a very stable compound with respect to the 
action of heat, we should expect 18 to give chiefly blue lines 
This has not hutheito been pioved by direct experiment, but ıt 
appears to be indicated by the blue colom and intense heat of the 
hydrogen flame 

Since the heat of combustion which 1s usually developed during 
the formation of oxides aises from a diminution 1n the internal 
energy of the atoms, we should infer that (1) the stability of an 
oxide will be greater the gieater its heat of combust.on , (2) the 
spectrum of the oxide will not extend so far towards the rec end. 
of the spectium as the spectra of the constituents 

The former inference ıs confirmed by the researches of Favre 
and S.lbermana , the latte: 1s found to be justified for the oxides 
of aluminium, ‘ead, carbon, copper, and strontium (the ultia-ied 
portion of the spectium im the case gf stiontium should be 
specially notec), but ıt cannot be expected to hold good so 
universally as the former 


§ 9 Molecular Theory of Chemistry. ` 


In modern ckemıstry the team molecule ıs used to denote the 
smallest mass of a substance which can exist separately This 
conception of a molecule 1s essentially different from thatset 
forth in § 7 of this pape. The chemical molecule may be 
simply an atom, as in the cases of mercury and cadmium, but 
this 1s not the case fo. the molecules considered by the author 
On the author’s zheory, each atom 1s supposed capable of separate 
existence, whicn agrees with chemical phenomena when the 
atoms are considered ın the isolated, or so-called nascent condi- 
tion, but appear to be ın conflict with them in that Maniotte’s 
(Boyle’s) law, and the comparison of the weights of equal 
volumes of various elements ın the gaseous state, appear to point 
to the conclusior. that theu chemical molecules consist of two o1 
more atoms 

Thus only applies to elements in the gaseous state and under 
the ordinary conditions of pressure and temperature, and ıt 1s 
quite conceivable that ın high vacua and at a high temperate, 
as fo. example ın a Geisslei tube, the atoms of diatomic molecules 
may exist separately, a dissociation taking place similar to that 
which is invanakly found to occur in the case of chemical com- 
pounds under simila: circumstances (see § 10) The ordinary 
hypothesis must therefore be regarded as simply expressing that 
unde: ordinary cucumstances the atoms of diatomic molecules 
tend to unite in pairs to form chemical molecules 

According to § 8, ıt must therefore be assumed that the diatomic 
molecules of certain elements are less sensitive to the external 
influences of light and heat than the separate atoms, and that 
the internal energy of such a molecule 1s less than the sum of the 
internal energies cf its two constituent atoms Suppose that ¢ 1s 
again deteimined by (2) and that x: = a:cos2m¢/T, then the 
quantities a, mus: be determined from the equations (25) and 
(24) The internal energy of an atom will therefore be 


E = dame? + malt. . + my +10 41°) 


The energy of 2 second atom of the same substances unde: 
identical external conditions will have the same value If the 
two atoms are placed in contact, the new values of x, must be 
determined from (25), (26), and (27) In this case, howevei, we 
have yz = x1, @ = Ön Cc = é: Mz = 22, SO that (26) and (27) 
become identical, and (27) reduces to (24), with the distinction, 
however, that the quantities x: now represent the displacements 
relatively to the common centre of giavity, instead of 1elatively 
to the centre of giavity of the single atom It therefore follows 
that, approximately, the ciitical vibration periods of a molecule 
consisting of two similar atoms will be identical with those of the 
separate atoms 

Now the energy of the molecule is just double that of either 
of the constituent atoms, so that the union of the atoms cannot 
be due to a decrease in the internal energy It ıs easy to under- 
stand, however, tha: when two atoms have once combined they 
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will not separate again, except under special circumstances , but 
so far the fact®that different gases behave differently in this 
respect remains unexplained If two spheuical bodies collide, 
they will 1emain ın contact only if perfectly inelastic, otherwise 
they will fly off ın opposite directions 

In the latte: case the elastic forces are due to the displacement 
of the molecules of the spheies from their positions of equi- 
lbuum If the colliding bodies are two of Thomson’s atoms, 
similar elastic forces will be called ito play by a displacement 
of their outer shells If the mass s, of each of the outer shell» 
is very lage compared wıth that of the mner ones, the oute: shells 
will 1emain nearly at iest after the collision, while the mner ones 
will be thrown into violent vibration , indeed ıt follows fiom (24) 
that x, will be very small The atoms will therefore behave 
very nearly as if they were inelastic, and may remain long 
enough ın contact to assume a new condition of equilibrium by 
uniting to form a single molecule Exactly the reverse will 
happen if wz, 1s small compared with the mass of the inner 
shells 

We must therefore assume that in diatomic chemical molecules 
the masses of the outer shells aie very large compared to the 
sums of the masses of the interro: shells, while im the monatomic 
molecules the masses of the oute: shells are comparatively 
sma 

We might now ingfie why at 1s that m general more than 
two atoms do not unite in this manner To which the answer 
1s that the more complicated the structme of a molecule, the more 
easily will it be bioken up by the impacts of other molecules 
We must therefore assume that in the case of diatomic 
molecules the viclence and frequency of the impacts, even under 
ordinary circumstances, are sufficient to bieak up any molecules 
which may be formed containing more than two atoms , while in 
the case of othe: elements, such as aisemic and phosphorus, the 
impacts are unable to break up the tetiatomic molecules, even at 
the high temperature of vapotization 

In vutue of these considerations it appears that the formation 
of a chemical compound, such as hyde chloride, 1s not such a 
simple process as it was supposed to bein§ 7 The impacts 
will frequently produce diatomic molecules of hydiogen and of 
chlorine respectively The final condition of equilibrium will, 
however, be arnved at on the same principle as before—namely, 
that the molecules of hydric chloride are the least sensitive to 
the action of light Letiatomic molecules of hydric chloride, 
will not be permanently formed, as the impacts, increased m 
violence and fiequency by the heat developed, will break them 
up Similar considerations apply to the formation of water 

The formation of these simple compounds 1s, therefore, accom- 
panied by, and due to the simultaneous bieaking up of the 
onginal diatomic molecules of the clements present 

Double decompositions will take place ın an exactly similar 
manne, and considerations of the same kind apply to solid and 
liquid bodies, in which, however, the impacts will be very much 
less frequent 

We also see that the broadening of the bands in the spectrum 
of a gas, especially when due to a lowering of temperature, does 
not necessarily show that the gas 1s a compound, as ıt may be 
due to the union of previously dissociated similar atoms into 
molecules 


$ ro Dissociative Action of Light and Heat 


The fact that the same compounds which aie formed by the 
action of heat are again broken up when the temperature 15 
fuithe: mereased and, indeed, the dissociation of every chemical 
compoaind at a sufficiently high temperature, 1s m apparent con- 
tradiction to the conclusions of §$ In the case of compounds 
formed by the action of light it 1s quite possible that the inteinal 
energy due to the action of heat may be greate: than that of the 
atoms at the same tempeiature In general, ıt may be that 
when the two constants c; (§ 1) combine to form one, the cone- 
sponding ciitical vibrations are only produced at a much higher 
tempeiature, and may then gre rise to dissociation Since, 
however, all compounds are dissociated at sufficiently high 
tempeiatures, there must be some other causes atwork We 
may suppose thar in gases at very high temperatures the mole- 
cules aré bioken up simply by the violence of the impacts, and 
this piocess would be facilitated by the molecules not bemg 
spherical m fom 

The dissociative action of light observed ın ceitain cases cannot 
of course have a similar general explanation, and must not be 
attributed to special chemical properties of light of certain wave- 
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lengths, but to the values of the mfernal constants of the 
molecules being of a kind specially favomable to such action 

Thus, as the author points out, we are led to the pomt of view 
expressed by Lockyer,! as follows — 

“ The causes which are given in the teat-books, showing us 
the maxima of heat, light, and chemical action, are, I fancy, 
merely causes showing us, as ıt were, the absorption spectra of 
those substances by which the maxima have been determined— 
whether they be lamp-black, the coating of the retina, or salts of 
silver, and are really altogethe: independent of the nature of 
light ’ 

§ I1 Fluorescence 


It has been pointed out in § 4 how critical vibrations may be 
excited ın a molecule by external disturbances, causing the mole- 
cule to emit light of 1 certam wave-length. The distu bance was 
supposed to be due to the action of heat, but fiom what has 
gone before ıt ıs clear that they may be produced by ether 
vibiations if only the molecule or atom 1s very sensitive to ight 
vibiations For as soon as the impact of light waves of a 
certain (critical) vibration period has raised the internal energy 
of the molecule to 1ts maximum value, the molecule 1tself—that 
1s to say, its centre of gravity—will begin to execute vibrations , 
the different molecules will stuke agunst one another, and the 
result of these encounters will be to produce vibrations of the 
other ciitical periods of the molecule, which will be different 
fiom the vibration penod of the impinging hght 

The substance will therefore emit rays different fiom those 
which have fallen uponit As a matte: of fact some substances 
having such special sensitiveness have been obseived,? and are 
known as fluorescent substances The phenomena of fluorescence 
must therefore be attributed to the absorption of light, as was 
pointed out by Stokes 

A fluorescent body 1s to be regauded as one in which the 
molecular constants c, have such values that the corresponding 
light vibrations can be easily excited by external impulses 
Fluorescent substances must, m agieement with Stokes’s con- 
clusions, be regarded as being eaceptionally sensitive 

The theory does not lead to the law which has usually been 
asserted, that the emitted ight must netessarily be of longer 
wave-length than the impinging light, and therefore the theory 
1s Not inconsistent with Lommel’s observations on naphthalin 
red 

Fluor-spar exhibits the phenomena of fluorescence to an ex- 
It may be that fluorme itself 1s exceptionally 
sensitive to the act.on of light, and that the foimation of the 
mineral has not altogether destroyed this sensitiveness If this 
be so, ıt would explain the mmpossibility of preventing fluorine 
fiom entering nto combination with any substance with which ıt 
1s ın contact G W DE TUNZELMANN 


(To be continuel ) 





THE FORESTRY SCHOOL IN SPAIN 


J5 a Report to the Foreign Office which has just been published 
the Buitish Ambassador at Madiid states that Mr Gosling, 
First Secretary to the Embassy, has had the opportunity of 
studying the excellent School of Forestry established at the 
Escunial, and as great interest 1s now taken in forestal science in 
England, and as effoits are being made to establish a British 
Natonal School of Forestry, he sends the imformation collected 
by Mr Gosling at an mstttution which, he thinks, 1s well 
adapted as a type for a similar institution in England 
Forestal legislation in Spain dates as far back as the close of 
the fifteenth century —that ıs, 12 the reign of Ferdinand and 
Isabella—and there is reason to believe that reckless destruction 
of the 11ch forests was checked fiom time to time by Royal 
ordinances At the close of the siateenth century Madnd was 
sutrounded by dense forests, in fact, the city arms—a bear 
chmbing up a green tree—bear out the old chioniclers when 
they speak of the forests which lay around the city, which 
must have existed ın the tıme of Charles V So far 1s this from 
being the case at present that for the most part the districts 
around Madnid are treeless and unproductive, and as a conse- 
quence exposed to the furious mountain storms, and unsheltered 
in the scorching summer, whence comes the extreme unhealthi- 
2 “Studies in Spectrum Analysis,’’ p 110 
2 Thomson mentioned, ‘* Lectur@ on Molecular Dynamics,’’ p 280, that 


his theory of absorption would account for the phenomena of fluorescence, 
but he did not follow up the subject, 4 
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ness for any person with a delicate constitution While Spanish 
Jule in South America carefully protected the forests fiom de- 
stiuction, 1t permitted this to go on almost unchecked at hone 

Towards the end of the last century the great agiauan lawyer 
and 1eformei, Jovellanos, who was the first to cul the attention 
of Spain to the disastious effects w nich were being produced by 
the want of supervision of the forests, wicte a pamphlet entitled 
“Informe de la Sociedad economica de Madrid, al rea) y 
supiemo Consejo de Castilla, en el eapediente de ley agrauia 
extendido poi su individuo de numero Don Melchor Gaspai de 
Jovelanos 4 nombre de la Santa ercaigada de su formacion y 
con aneglo à sus opiniones” ‘This pamphlet paved the way for 
the present excellent system of forestry Special ordinances were 
passed m the yeai 1835 for the foundation of a schocl of forest 
engineeis, but at the time no practical steps were taken , but ten 
years later, when domestic trout k» had to some extent passed 
away, the ‘‘ Escuela especial de Ingenieros de Montes” (School 
of Forestry) was firmly established and was followed by the 
formation of a corps of forest engincers ‘The fnst School of 
Forestry was situated at Villavic os1, not fa~ from Madiid, and 
was undei the control of Señor Bernardo ae la Lovie Rojas, who 
19 still styled “‘ el padre de la Fscucla Española de Montes" In 
1869 the school was transfe1ed fio r \ Ulavi.iosa to the Ksuumial, 
pat of which had been gianted vy the Government in the pe- 
ceding zea for that pmpose This institution 1s now under the 
duection of Señor Bragat y Viñals, ind there are mine professors 
and tmee assistants unde: him, all of whom must have served 
five years on the staffof forest engineers Tre annual saleries 
of these officers amount to £1400, md appear in tne annual 
Budget of the Minsta of “Fomento,” which Department 
includes pubhe works, industiy end commerce, agricultme, 
public instruction The tata] yea ly cost of the schoolis £1700 

The following are the subjects taught by the professors, each 
gioup having a piofessor (1) forestal :egislation , (2) political 
economy, forestal meteorology , (3) app-el mechanics and 
forestal constiuction , (4) topogiapny and geor esy , (5) chemistry, 
mineialogy, and geology (apphed) , (6) botany , (7) sylvicult ire, 
(8) zoology and forestal industies , (9) clissfication of forests 
and then valuation e The instruction 1s fice, but the books and 
instiuients are charged for Lhe vacation depenas on cncum- 
stances If the practical work 1» completed, the months of 
August and September me given, fou cays in December and 
thiee dwing the Caimval at given—that is, m all about nme 
weehs The number of students 15 »actically unlimited ‘Lhe 
school 1s open to all who pass the prel.minary examina- 
tion—that 15, to all who show picficicncy in Spanish and Letn 
grammar, geogiaphy, and Spanish histo y, elements of natual 
history, of theoretical mechanics, geometry, and its relations to 
pioyeciions and perspective, physics, chem.stiy, lineal, topo- 
graphical, and landscape drawing, and an elementary know- 
ledge of French and German Immediately on entiance to the 
school, paiticular attention ts pa.d to topography, chemistry 
(practical), and mathematics (applied) The topogiaphy course 
includes the object of topography, aid the difference betweer it 
and geodesy , the rules of tiiangulation and methods of demon- 
stating the physical characteristics cf the ground under survey , 
chart and plan drawing, and an irtimate knowledge of the use 
of the instrurcnts used in forestal topogravhy ‘Lhe course in 
chemistiy 1s very wide, including every detal of the apphed 
science appertaming to botany, minenlogy, and sylviculture 

In the school is a very fine collection of chemical appaiatus and 
Instiuments, including those of Bansen, Dupasquier, Gay- 
Lussac, Donovan, &c Every hird of instrument required in 
applied mechanics 1s also here Tne-e is a very good inary of 
boohs attached to the school, compiising about 3000 volumes on 
mathematics and the physical sciences, natural history, language, 
literatuie, and history, arts and mon factures, &c Duwung the 
first year the studies are topogiaph,, different.al and integral cal- 
culus, descriptive geometry, applied mathematics, and chemustry 

Tn the second year the subjects are mechanics, geodesy, meteoro 

logy, chmatology, construction, and diawing, in the th rd year, 
mineralogy and applied zoology, apphed geology, botany, and 
sylvicultme , in the fourth zem, hilometry, se.entific classifica- 
uon of forests, forest industies, law, and po!zucal economy On 
the completion of this four years’ course, the successful candı- 
dateg are appointed to the staff of forest engineers This corps 
consists of 3 general inspectois, I5 distiict msnectors, 40 ch.ef 
engmees ofthe first class, 50,chief enginees of the second class, 
ĉo second engineers of the fnst cl&s, and 70 of the second class 

There are also 25 assistants of the first class, 350 of the second 
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class, and 429 foremen planters The salaues of the six grades 
of engineeis are respectively £509, £400, £300, £260, £200, 
£160, besices an active sevice allowance of £I a day to 
Inspectors, 10s a day to chief engineers, and 12s 1 day to the 
othas The countrys divided into 46 forestal deputments, the 
forest in each case being unde. the care of a chief engineer, but 
the inspecting officers reside in Maduid 





SCIENTIFIC SERIALS 


American Four nal of Scrence, August —History of the changes 
in the Mount Loa craters, Part 2, on Mohuaweoweo, or the 
summut crater (continued), by James D Dana The subjects 
here considered are (1) the times and time intervals of eruptions 
and of summit illmminanois or activity, with reference to 
petiodicity, zelations to seasons, variations 1n activity since 
1843, and lastly the changes in the depth of the ciater , (2) the 
ordinary activity within the summit crater, (3) causes of the 
oidinary movements within the ciate. Among the general 
conclusions are the rejection of any law of periodicity, and the 
apparently es:ablished fac: that the inland waters supphed by 
piec pitation aie the chief souice of the vapous concerned in 
Hawanan volcanic action Then follows Part 3, dealing with 
the characteristics and causes of eruption’ , metamorphism under 
volcanic action, the foim of Mount Loa as a result of its 
eup ions, tie relatiors of Kilauea to Mount Loa, lastly, 
general volcanic phenomena —The Layette County (Texas) 
meteorite, by J E Whitfield and G P. Meiull The specimen 
was ‘ound about ten years ago on the Colorado Rave: near La 
Grange, Fayerte County It weighs about 146 kilogrammes, and 
analysis shows that the rocky portion consists essentially of 
olivine and enstatite with some pyuhotite It belongs to the 
class to which G Rose has given the name of ‘ chondrites,” 
and its most stihing feature 1s its fine and compact testue, 
eaceeding tha: of any sim,'ai meteorite known to the authors -— 
lvidence of the fossil plants as to the age of the Potomac 
formation, by Lester F Ward From these researches it ap- 
pears that no Jurassic spec.cs, but many stiongly Turassic ty pes, 
occur The Wealden furnishes the Ingest number of identical 
species, afte: which follow the Cenomanian and Urgonian Ail 
these formaticns also yield many allied species, which, howe er, 
aie most abundant in the Oolitic Altogethe: the flora would 
appeai to be cecidedly Cretaceous, but probably not higher than 
the Wealden and Ncocomian —E H Hall descnbes some 
expeuments carried on for over three years at [Iaivaid College 
on the effect of magnetic force on the equipotential lines of an 
electiic cmienz, and Thon.as M Chathaid gives the analyses of 
the waters of some Californian and othe: North Amenican 
alhalt lakes 


Admoues ce la Snide ad’ Anthropologie, tome tioisieme 
(Paus, 1888) —This volume contains an exhaustive teatise by 
Dr Nicolas on automatism in voluntary acts and movements 
The author, wio 1s an adent opponent of the materialistic and 
atheistic views common to many of his scientific brethien, 1s 
especially anxious to call attention to questions such as those of 
which he hue treats, and which have hitherto been little con- 
sidered in Fiance The main conclusion that he draws fiom the 
accumulated mass of facts, which he has bonowed principally 
from the labours of Buitish and German biologists, 15 that the 
supenoity of an animal in the scale of bemg 1s determined by 
the degiee of lıberty which it enjoys in controlling 1eflex actions, 
and a.1ecting automatic reactions —Contribution to the study of 
anomahes of the muscles, by M Ledouble The pwacipal 
subjec's here treated of are the sanations in the iac, costal, and 
spmal processes of the latissimus dorsi mı scle — Philosophy, 
considered fiom an anthiopological point of view, by Dr 
Fauvelle Although the wiiter passes in ieview che various 
schools of philosophy which hase sprung up in varous periods 
cf time, his purpose ıs 1ather to follow the gradual evolution of 
philosophic thought from the fist appearance of man, than to 
recount its history Pointing out that comparative anatomy and 
physiology teach us that intelligence depends dnectly on the 
number and degree of differentiation of the cerebral cellules, he 
ashs whether we must assume that these have 1eached their 
utmost limits of development, or whethe: new manifestations of 
cerebral perfection may not be 1eserved for man ? According to 
his viens, religisns of all forms, and speculative philosophy, have 
equally nad the effect of impeding every kind of independent 
intellectual labcur, and have thusin different parts of the universe 
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and in diffe:ent’ages apphed successive checks to cerebral evolu- 
tion, which Di Fauvelle regards as identical with human plo- 
gress —On the hand and figure of native East Indians, by 
Dr Mugnier In this exhaustive article the author gives 
elaborate measurements based on his own observations of the 
maxima and minima and the means of every part of the hand 
specially, and of the body generally, ın the six principal Asiatic 
races, with tables of comparative measurements of Europeans 

From these it 1» seen that the absolute size of the hand among 
Asiatics 1s less than in Euxppeans, the Japanese approximating 
most closely to the estimates given for the litter, while the 
Malays exhibit the lowest maxımum [n regard to stature, and 
relative proportions of figue, all Asiatics are inferior to Europeans, 
the Japanese presenting the greatest divergence, while the Arabs 
of Yemen approximate most nearly to the general means of 
European 1aces — An anthropological and ethnogiaphic study of 
the kingdom of Cambodia, by In, E Mamel Shaded maps 
of the tenitonal divisions of Indo-China frum the seventh century 
to the piesent time curiously illustrate the varying supiemacy of 
Siamese, Jaos, and Cambodian tribes in that portion of the Far 
East which hes between the China Sea and the Indian Ocean 

The 1apidity with which alluvial deposits are formed would seem 
to justify the author’s assertion that the territories now known as 
Cochin-China and S@&ith Cambodia are of recent geological 
origin, and were possibly submerged till nea: the dawn of 
actual historical ages Interesting intoimation 1s supplied as to 
the effect on the land, and the habits and puisuits of the people, 
of the regular mundations to which the country 19 exposed by the 
overflow of the Mekong, the great rive: which, using m East 
Tibet, flows southward ull it divides into three bianches in the 
heart of Cambodia, and ultimately forms the important inland 
sea of Toulé Sap, whose area caceeds 3000 kilometres before the 
return of the cmrent temporarily dimmushes ity volume Tae 
orogiaphy and the climatology of the district are carefully tieated, 
but the materials seem still wanting for supplying us with any 
exact dataas to the numbeisand ethnic character of the population 

—-Platycnemia in man and the Anthiopoda, by M Manouvrier 

After desciibing the actual anatomical characters of this peculiar 
lateral flattening of the tibial bone, the writer consideis the 
grounds on which this condition has been regarded as a character 
of mfeuonty by which certain prehistoric and othe: ancient 
races would seem to show their affinity to the anthropomoipha 

This opinion he absolutely reyects, and finally asserts, asethe 
result of his comparative anatomical invesugations of fossil and 
recent tibize, that platycnemia has existed and still exists among the 
most different human taces, although ıt 1s of vey lare occurence 
among certain savage peoples, as the Negroes of Africa, and the 
Indians of Califoinia He demes that it 1s a special simian 
characteristic, since, notwithstanding its frequent occurience in 
the chimpanzee and gonilla, 1t does not present the same features 
in them as ın man, and finally he believes that, even if it were 
ouginally transmitted fiom some arboreal anthropoid, it has been 
maintained simply by the activity of an essentially human 
function, its survival bemg most frequent among nations and 
tribes addicted to hunting and fishing, or compelled by sudden 
and great differences of elevation, or eatreme inequalities of the 
suface, to make exertions in ascending and descending steep 


heights, by which the tibial bones aie continuously and often | 


violently exercised Finally, platyenemia manifests itself only 
in the human and anthropoid adult, the young being fiee fiom ıt 
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SYDNEY i 


Royal Society of New South Wales, May 2 —Annual 
Meeting —C S Wilkinson, Government Geologist, President, 
1n the chair —The report stated that twenty-four new members 
had been elected during the year, and the total numbei on the 
roll on Apul 30 was 482 —Dr Michael Foster, F RS, Pro- 
fessor of Physiology, University of Cambridge, had been elected 
an honorary membe: —Dumng the year the Society held nine 
meetings, at which the following papers were 1ead —Presi 
dential Addiess, by Christophe: Rolleston, C M G —Recent 
work on flying machines, by L Hargrave —Some N S W 
tan-substances, Paits 1, 2, 3, and 4, by J H Maiden —Notes 
on the evpetience of other countries in the admunistiation of 
theu water supply, by H G McKinney —Notes on some 1n- 
clusions observed in a specimen of the Queensland opal, by 


of species, by Rev R Collie —Origin and mode of occurence 
of gold-beauing veins and of the associated minerals, by Jonathan 
Server —Results of observations of comets vi and vu » 1886, at 
Windsor, N S W , by Jchn Tebbutt —Poit Jackson silt beds, 
by F B Gipps —On the presence of fusel oil ‘in beer, by W M 
Hamlet —Autogiaphic instruments used in the development of 
flying machines, by Lawrence Hargrave —The Medical Section 
held seven meetings, fourteen papers being 1ead , the Sanitary 
Section fom meetings, five papers read, and the Microscopical 
Section held eight meetings —The Clarke Medal for the year 
1883 had been awarded to the Rey J E Tentson-Woods ,, the 
Society’s bronze me Jal and money prize of £25 had been awarded 
to Mr Jonathan Seaver fo. his paper on the origin and mode 
of occutience of gold beaung veins and of the associated minerals s 
and the Council has since issued the following list of subjects, 
with the offer of the medal and a prize of 425, for each of the 
best researches, 1f of sufficient merit , (to be sent in not later than 
May 1, 1888) anatomy and life-history of the Echidna and 
Platypus, anatomy and hfe history of Mollusc. pecuhar to 
-\ustiala , the chemical composition of the products fiom the 
so-called kerosene shale of New South Wales , (to be sent im not 
later than May 1, 1889) on the chemistry of the Australian 
gums and 1esins , on the aborigines of Austialta, on the iron 
ore deposits of New South Wales , list of the marme fauna of 
Poit Jackson, with desciiptive notes as to habits, distribution, 
&c , (to be sent in not later than May 1, 1890) influence of the 
Australian clima‘c, general and local, in the development and 
mo lification of disease , on the silver ore deposits of New South 
Wales, on the occurrence of precious stones in New South 
Wales, with a descr ption of the deposits in which they are 
found —-The Churman iead the Presidential Addiess, and the 
officers and Courcil were elected for the ensuing year ~A com- 
pressed air-engine for driving a flying machine was exlbited by 
Mi L Hagrave The engine weighed only 2 Ibs 7 oz, 
cylinder, 13 inc) diamete: , stioke, 2 inches The receiver for 
the compressed air was o 21 cubic feet capacity, made of +4 mch 
steel single riveted and biazed The busting pressure was 
goo Ibs, woik.ng pressure 500 Ibs, amd ieduced pressme 
goo lb», per sume mch There would be 9200 foot pounds 
available for work , this power would have to be expended in 
fiom half to thrze-quarters of a minute The charged receiver 
weighed 6 Ibs 12 07, wood and paper work about 2 lbs A 
small Richaidss mdicator had been made for adjusting the 
pton-valve The machine was intended for a flight of 200 
aids 

? June 6 —-Sir Aled Roberis, President, .n the chan —The 
Chanmin announced that the Council had awarded the Society’s 
medal and prize of £25 to the Rev J E Tenison-\Woods for 
hi» paper upon the rpatomy and life history of Mollusca pecu- 
har to Austial‘a —The following papers were read —Notes on 
some mineials and mineral localities ın the northern distiicts of 
New South Wales, by D A Porte: —Forest destruction n 
New South Wales and its effect on the flow of water m water- 
couses, and on tl e 1ainfall, by W_ E Abbott —'1 he increasing 
magnitude of n Argus, by H C Russell, FRS —On a 
simple plan of easing railway curves, by W Shellshear —Indi 
genous „Australian forage plants (exclusive of grasses}, including 
plants injurious to stock, by J H Maiden 

July 4 —S1 Alfred Roberts, President, ın the chan —A dis 
cussion took place upon Mr W E Abbotts pape: on forest 
destruction in New South Wales, and its effect on the flow of 
Water In watecicourses and on the rainfall, read at the preceding 
meeting The general result of the discussion was to the effect 
that the destruction of forests hal no appreciable effect on the 
1ainfall —The following papers were read —On an impiove- 
ment in anemometers, by H C Russell, F R S —On the 
anatomy and hife-history of Mollusca peculiar to Australia, by 
the Rev J E  Tentson-Woods, in which the author gave 
evidence as to the existence of eyes in the skulls of many 
Australian Mollusca 
PARIS 


Academy of Sciences, August 27 —M Janssen, President, 
in the chair —Obse1vations 1elative ta a previous communication 
on a gencral property of elastic solid bodies, by M Mamıce 
Levy The author's attention has been called by M Boustinesq 
to the fact that the final formula of his note inserted in the 
Comptes rendus of August 13 gs found in Piof Bettz’s lectures on 
the theory of electricity He consequen-ly points out that the 
theorem, which forms the chief object of that note, must also be 


D A Porter —The influence of bush fires in the distribution ! accredited to the same illustrious geometrician —-Obseryations of 
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Brooks’s comet made at the Observatéry of Algiers with the 
o 50m telescope, by MM Trepid, Sy, and Renaux Tne 
observations are for the period from August 11 to August 15 1m- 
clustve On the forme: date the brilliancy of the nucleus was 
about equal to that of a star of the tenth magnitude , diameter of 
nebulosity about 1’, with faint tail in the direction of the diurnal 
movement — Observations of Faye’s comet made at the Observa- 
tory of Nice, by M Perrotm These observations were made on 
August II, 14, and 17 —On some experiments with the mamme 
telephone, by M A Banaré These experiments were cared 
out by order of the Minister of Marine, at Biest, by means of 
the apparatus to which the author has given the name of 
“hydrophone ” Sounds emitted by vaitous sonorous instru- 
ments, such as bells, whistles, and tiumpets, were distinctly 
heard, that of a bell weighing 150 1iogrammes at a distance of 
5200 meties ‘The experiment, with a ship unde: way also gave 
favourable results, and here also the 11rgmg of a bell was cleaily 
detected at a distance of 1400 meties stmultaneously with the 
noise ‘of the engme and screw of the tug —On the remains 
and zoological affinities of Zestudo fur Zintana, a gigantic fossil 
turtle of the Perpignan Pliocene epoch, by M P Fischer This 
magnificent specimen, discovered by M A Donnezan, and de- 
scribed by M Ch Depéret, has recently becn acquired by the 
Palzontological Department of the Par $ Museum A compara- 
tive study of the remains (varous parts of the carapace) leads to 
the conclusion that ıt must have been a gigantic species of a 
living African group (Testudo pa dahs, sukata) Its affinities 
with the gigantic turtles at piesent confined to the Aldaba 
Islands in the Indian Ocean, and the Galapagos ın the Pacific, 
do not appear to have been established Its 1elaions with the 
Chersites of South Emope are also do tbtful, so tnat it may be 
considered as a Pliocene survival in the south of Fiance of an 
older land fauna of an African type Its ancestors may perhaps 
be found amongst the Jarge turtles discovered by M Gaudcy in 
the Mount Leberon beds, but which me known only by some 
fragments of the carapace —The Secietary announced the death 
of Herr Rudolf Clausius, Corresponding Member of the Section 
for Mathematics, who ged at Bonn on August 24 


BERLIN 


Physiological Society, August 3 —Prof du Bois Reymond, 
President, ın the char—Dr A Komg gave an account of 
researches which he had carried out, in conjunction with Dr 
Brodhun, for the expeimental testing of }echner’s psycho- 
physical law m its ielatronship to the sense of s.ght In the 
case of lights whose brightness varied between the limits rep and 
200000 of the anıt used, it was necessary to measure at six 
different points of the spect: um—that is to say, foi six different 
kands of monochromatic light—the minimum charge of intensity 
which could be appreciated as a change at all The experiments 
were carried out on the trichromatic eye of the speaker and the 
dichromatic eye of Dr Brodhun The obseiver sat in a dark 
chamber, into which the eye end of the observing telescope 
projected, and was able, by the rotation of a handle, to vary the 
1elative biightness of the upper and lower half of the field of 
vision until the difference was just perceptible The field of 
vision was illuminated by a double slit, thiough which the pure 
spectral red, orange, yellow, green, blue, or violet hght could be 
admitted The upper half of the slit was fixed, while the lower 
half could be widened or naiowed by the observer, and the 
amount of the alteration in width of the slit observed and 
recorded by an assistant The source of hight used was a 
gas-burner with zirconium light Several thousand separate 
observations were made, from which it was found that the 
several colour systems have no influence on the sensitiveness to 
differences ın brightness of lights, the values obtained in the 
case of Dr Konig’s eye were identical with those obtained for 
Dr Brodhun’s The shape of the carve which expressed the 
percentage relationship of the least possible perceptible change 
in intensity (eapiessed as an ordinate) to the tensity of the 
hight itself (expressed as an abscissa) was the same for all the 
above six colours, differing only ın the case of hghts of minimal 
intensity The curve was not a straight line for all intensities 
of light which weie investigated, as it should be according to 
Fechner’s law In the case of the greatest and least intensities 
of ligh® ıt was found that the smallest inciease of intensity which 
was Just peiceptible was greater than in the case of medium 
intensities of hight With weak illumination the curve for lights 
of greater wave-length, such as 1ed, orange, and yellow, was 
steeper than for lights of shorter wave-length From this me 


speaker pointed out that the divergence m the @urves of sensi- 
tiveness to valying intensities commences with that intensity at 
which, accorcing to Purkinje, the subjective sensitiveness to 
lights of different kinds changes as then intensity 1s diminished, 
and in the same way as does the sensitiveness to varying 
intensities The speaker concluded with some teresting 
considerations respecting the zero-point of the curve and the 
negative parts of the abscissee —Dr Uhthoff gave an account of 
experiments made with a view to determining the amount of 
change 1n wave-length of spectral lights which are necessary to 
produce the least peiceptible differénce ın their colour “The 
object of the experiments was to subject the results obtamed by 
Drs Komg and Dieteric: to a renewed testing, in answer to 
objections which had been raised against them Using the 
same apparatus, but a different method, he had confirmed their 
results He als> found, as Peaice had done in 1883, that the 
sensitiveness to change of coloms 1s gieatest for yellow and blue, 
and least for 1ed and green 





BOOKS, PAM:PHLETS, and SERIALS RECEIVED 


Beginner’s Gunde to Photography 2nd edition (Perken) 
of the Foraminifera from 1565 to 3888 C 
buch der Palzontologie 1 Abtheilung, Palxozoologie, m Band, 2 Liefg 
(München) —Dr H G Bronn’s Kiassen und Ordnungen des Thier Reichs, 
Ers er Band Protozoa, 47, 48, u 49, Liefg Dr O Butschli (Lerpzig) —A 
Text book of Euchas Elements Parts z and 2, containing Books 1-vi 
H 9 Halland F H Stevens (Macmulan) —Catalogue of the Fossil Rep- 
uha and Amphibia in the British Museum (Natural History), Part 1 R 
I ydekker (London) —Forschungsreise SMS Gazelle, wv ‘Theil Botanik 
-ligen Prof Dr È Ashenasy (Berlin) 
deptember (Gurney and Jack.on 


—A Bibliography 
D @herborn (Dulau) —Hand 


—Journal of the Chemical Society, 





CONTENTS. 


Geological Nomenclature By Prof John W Judd, 
FRS . . 433 


Letters to the Editor — 
Lamaickism zersus Darwimsm —Edward B Poul- 


PAGE 


ton . 5 a eee 434 
The Zodiacal Light and Meteors —T W Back- 
e house . . 434 
The Services of Catholic Missionaries ın the East 
to Natural Science . 434 
The Australasian Association for the Advancement 
of Science . 437 
Professor Rudolf Julius Emanuel Clausius By G 
W de Tunzelmann . i 438 
The British Association 439 
Inaugural Address by Sir Frederick Bramwell, 
DCL,FRS,M Inst CE, President 440 
Section A —Mathematical and Physical Science — 
Opening Address by Prof G F Fitzgerald, 
MA,FRS, President of the Section 446 
Section C —Geology —Opening Address by W 
Boyd Dawkirs,MA.,F RS,FGS,F SA, 
Professor of Geology and Palxontology m Owens 
College, President of the Section a, 449 
Notes . a esanu o 45I 
Astronomical Phenomena for the Week 1888 
September 9-15 © eee ee 454 
Geographical Notes . eseou es a. 455 
Notes on Meteorites II ByJ Norman Lockyer, 
FRS . ace ra ‘ 456 
Molecular Physics an Attempt at a Comprehensive 
Dynamical Treatment of Physical and Chemical 
Forces II By Frof F Lindemann , 458 
The Forestry School in Spain ee 461 
Scientific Senals i 462 
Societies and Academies ...... GA bs gt te 463 
Books, Pamphlets, and Serials Received . .,° 464 


NATURE 





THURSDAY, SEPTEMBER 13, 1888 





EXPERIMENTS ON THE GROWTH OF 
WHEAT 


The Rothamsted Experiments on the Growth of Wheat, 
Barley, and the Mixed Hei bage of Grass Land By 
Willam Fream, BSc Lond, LLD, Professor of 
Natural History ın° the College of Agniculture, 
Downton (London Horace Cox, Fzeld Office, 1888 ) 

"T HE long series of reports which have emanated from 

4 Rothamsted since 1847, and which he buried to 

most readers in the Journals of the Royal Agricultural 

Society, as well as in those of our more purely learned 

Societies, have Jong needed an editor Back numbers of 

serials are not particularly attractive to the modern reader 

The laborious papers by Sir John Lawes and his in- 

defatigable colleague Dr Gilbert would have 1un some 

hittle danger of bein buried alive had not an able editor 
and exponent been found Happily, Dr Fream possessed 
the necessary knowledge and discrimmation for this task, 
and, with the entire concurrence of the orginal investi- 
gators, the upshot is a valuable digest of a certain section of 
thg results obtamed—namely, those relating to the cereals 
and the grasses The volume is adapted for reference 
rather than for rapid reading, although the sections upon 
the influence of climate on the cultivation of wheat, and 
upon the home produce, imports, and consumption of 
wheat, are less close in fibre, and may be scanned with 
greater ease The book 1s,1n fact, rather for students 
than for the omnivorous 1eader, but nevertheless appeals 
to a very large constituency All landlords, land agents, 

and farmers, as well as agricultural students (now a 

numerous class), will welcome itas giving, ın a compendwus 

form, and in digested condition, matter which 1s scattered 
through many periodicals 

The results of continuous wheat and barley growing 
year after year upon the same land— without manure of 
any kind, with annual dressings of dung, with annual 
dressings of nitrogenous manures, with annual dressings 
of mineral] manures, and with annual dressings of mixed 
nitrogenous and mineral manures—ate all given The 
fact that wheat and bailey have been grown for forty 
years ın succession without manure upon the same land, 
while the entire straw and grain have been 1emoved, 
1s in itself striking, and still more singular ıs ıt that the 
average produce during all these years ıs equal to the 
average yield of Australia, and exceeds that of many of 
the United States of America It 1s also noteworthy that 
the yfeld of the last crop comprised in these reports— 
that of 1883—1s 133 bushels per acre, or within one- 
fourth bushel of the average during the entire period of 
forty years With regard to manures, mineials alone 
have added very shghtly to the unmanured produce, 
whereas, manures containing nitric acid alone, or some 
easily nitrifiable compound of nitrogen, have considerably 
increased the crop Manures consisting of potash, phos- 
phoric acid, and nitrogen in the form of ammonia salts 
or nitrates, aie able to grow heavy crops of wheat con- 
tinuously It is clearly shown that such compounded 
fertihzers, containing both the mineral and nitrogenous 
constituents of plant food, can giow crops superior to 
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what are produced by annual dressings of fourteen tons 
per acre of farmyard manure Also the proportion of 
the nitrogen applied whichis made use of by the growing 
crops 1s much higher in the case of the artificial fertilizers 
than in the case of the farmyard manure A larger pro- 
portion, ın fact, of the nitrogen applied is recovered by 
the crop in the case of the artificial dressings On the 
other hand, the residuary effect of nitrogen applied in 
combination with carbon (as ın farmyard manure) 1s 
much greater than in the case of applications of prepared 
salts of ammonia or of nitric acid 

The ease with which fertility can be kept up by 
artuficial applications forms, in the opinion of many 
agriculturists, a reason for discarding the more cumbrous 
method of keeping up the fertility of land by means of 
live stock and the dung-ca:t But ıt must be remembered 
that no artificial manure accumulates fertility in a soil 
lke farmyard manure, and its nitrogen, being hberated 
gradually, 19 available ove: a long series of years, and 
especially so at those seasons of the year in which 
vegetation 1s most ın need of it 

The grass experiments are of great interest First, we 
have the different quantities of hay produced by various 
dressings of manurial substances, but more remarkable 
are the changes brought about in the species of grasses 
predominating on various plots by the influence of 
fertilizers applied during a long series of years On 
the plot, for example, to which ammonia salts have 
been continuously apphed for thirty years, the total 
number of the species originally extant has been much 
reduced, three-quarters of the produce being composed 
of Festuca ovina and Agrostis vulgaris The leguminous 
herbage has disappeared On the plot manured con- 
tinuously with superphosphate, the number and relative 
predominance of the plant species is much the same 
as without manure, with a prevalence of Lathyrus 
pratensis among the Legum:nose, and an increase of 
Ranunculus repens, R bulbosus, Achillea Millefolium, 
and Rumex Acctosa Again, when ammonia salts and 
mixed mineral manures aie applied, Poa pratensis becomes 
the prevailing grass These examples must suffice to show 
the great changes wrought py continuous applications, and. 
the principle of the survival of the fittest under regulated 
alterations of the environment 

Complicated and multifarious as are these experiments, 
the general conclusions for the guidance of agniculturists 
are reducible to a few simple deductions Thus the 
superior eacellence of nitrate of soda as a fertilizer for 
cereals and for grasses 1s distinctly shown The necessity 
of nitrogenous manures, such as nitrate of soda and 
ammonia salts, as means of bringing out or developing 
the effect of the so-called mineral manures, such as potash 
and phosphates, 1s constantly proved The comparatively 
small value of many constituents of plants (owing to 
their alieady existing ın sufficient quantities ın most 
soils), such as soda, magnesia, and silica, 1s also placed 
beyond doub: The residual effect of faimyard manure, 
and its consequent power of not only keeping up but 
indefinitely mcreasing the fertility of a soil, are points 
greatly ın its favour , while the slowness of its actions and 
the ve1y small proportion of its nitrogen which appears 
to be recoverable at any particulai time, are considerations 
which weigh against ıt Tne residual effect of mineral 
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dressings applied many years ago as affected and brought 
out by continuous dressings of nitrogenous manures 1s 
another significant fact, while the evanescent effect of 
nitrates apphed as salts contrasts unfavourably with the 
continued effects of nitrogenous matter in o1ganic com- 
bination with carbon Prof Fieam’s book 1s a sub- 
stantial addition to agricultural literature, and ıt 1s satıs- 
factory to find that the editing of such important results 
has been carried out, with the “ kind and ready ” assistance 
of Sir John Lawes ard Dr Gilbert, by one who brings 
sound scientific attainments to bear upon a stupendous 
number of observations made during a senes of forty 
years There 1s room for a second, if not a third volume, 
as the expetiments upon the cult.vation of the root c1ops, 
the leguminous crops, and the elaborate researches made 
at Rothamsted upon the fattening of animals, are not 
touched in this first instalment 





THE JAPANESE VOLCANIC ERUPTION 


PHE Times of Tuesday contains a long letter from .ts 
Japan Correspondent describing the scene of the 
recent volcanic explosion in the Bandai-san region in 
Northern Japan ‘This 1s the first account by a foreign 
eye-witness that has reached the outside world The wiiter 
appears to have started immediately from Tokio for the 
scene of the disaster, where he spent four days going care- 
fully over the ground, examining the phenomena connected 
with the outburst, and hearing the stories of the survivors 
The communication which 1s the result of these investiga- 
tions, and which was evidently written while the 
powerful impression left by the scene of awful desolation 
was still fresh in the writer’s mind, 1s probably one of the 
most graphic and*detailed accounts of the immediate 
1esults of a stupendous volcanic explosion that has ever 
been published Bandai-san ıs a mountain about 5800 feet 
high, and has shown no sign of activity for about eleven 
hundied years On its north-eastern flank was a sub- 
ordinate peak known as Little Bandai-san, which 10se 
directly above a group of three solfataras 
At about 8 o’clock on the morning of July 15 (here, as 
throughout almost the whole of this article, we quote the 
Times Correspondent), almost in the twinkling of an eye 
Little Bandai-san was blown into the air and wiped out of 
the map of Japan A few minutes later its dédvzs had 
buried or devastated an aiea about half the size of 
London A dozen or more of upland hamlets had been 
overwhelmed ın the earthen deluge, or wrecked by othei 
phenomena attending the outburst Several hundreds of 
people had met with sudden and terrible death Scores 
of others had been injured, and the long roll of disaster 
included the destruction of horses and cattle, damming up 
of riveis, and laying waste of laige tracts of rice-land and 
mulberry-gioves A small party was organized in Tokio 
to visit the scene As the tiavellers approached the 
mountain, they were told that twenty miles in a 
straight lne from Bandai-san no noise or earth- 
quake was experienced on the 15th, bit mist and 
gloom prevailed for about seven hours, the result of a 
shower of 1mpalpable blue-gray ash, which feil to a depth 
of half an inch, and sorely puzzled the inhabitants An 
ascent of about 3000 feet was made to the back of the 
newly-formed cratei, so as to obtain a clear view of ıt and 
of the country which had been overwhelmed Only on 
nearing the end of the ascent were they again biought 
face to face with signs of the explosion Heire, besides 
the 1ain of fine giay ashen mud which had fallen on and 
still covered the ground and all vegetation, they came upon 
a number of freshly -opened pits, evidently in some way the 
work of the volcano <Ascendigg the last steep 11se to the 
ridge behind Little Bandai-san, signs of the great disaster 
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grew ın number and intensity. “Fætıd vapours swept 
over us, emanating fiom evil-looking pools Gigat trees 
torn up by then roots lay all around , and the whole face 
of the mountain wore the look of having been withered by 
some fierce and baleful blast A few minutes further and 
we had gained the crest of the narrow tidge, and now, for 
the first tıme, looked forth upon the sight we kad come to 
see I hardly know which to pronounce the more 
astonishing, the prospect that now opened before our 
eyes or the suddenness with which it burst uponus To 
the former, perhaps, no more fitting phrase can be applied 
than that of absolute, urredeemed desolation—so intense, 
so sad, and so bewildering, that I despan of describing ıt 
adequately ın detail On our night, a httle above us, rose 
the in-curvec. rear wall of what, eight days before, had 
been Sho-Bandar-san, a ragged, almost sheer, cliff, falling, 
with scarce a break, to a depth of fully 600 feet In front 
of th s cliff everything had been blown away and scattered 
over the face of the country before it in a 1oughly fan- 
shaped deposit of for the most part unknown depth— 
deep enough, however, to erase every landmark and con- 
ceal every feature of the deluged area At the foot of the 
cliff, clouds of suffocating steam gose ceaselessly and 
angrily, and with loud 10a1.ng, from two great fissures in 
the crate: bec, and now and then assailed us with their 
hellish odour To our eyes, the base denuded by the 
explosion seemed to cover a space of between thiee and 
four square rules This, however, can only be rough 
conjecture Lqually vague must beall present attempts 
to determime the volume of the disrupted matter Yet, ıt 
we assume, as a very moderate calculation, that the mean 
depth of the débres covering the buried area of thirty 
squaie miles 1s not less than 15 feet, we find that the 
work achieved by this last great mine of Nature’s firing 
was the upheaval and wide distribution of no fewer than 
700,000,000 tons of earth, rocks, and other ponderous 
material The real figuie 1s probably very much greater ” 

The desolation bevond the crate1, and the mighty mass 
thrown out by the volcano which covered the earth were 
almost increditle “ Down the slopes of Bandai-san, acioss 
the valley of the Nakasegawa, choking up the 1.ver, and 
stietch ng beyond ıt to the foot-hills five or sis miles away, 
spiead a vast Lillowy sheet of ash-covered earth o1 mud, 
obliterating every foot of the erstwhile smiling landscape 
Here and there its surface was dotted or streaked with 
water Elsewhere the eye rested on huge disordered 
heaps of rocky 7?éb7zs, ın the distance 1esembling nothing 
so much as the giant concrete block substructme of 
some modein b eakwater It was curious to see on the 
farther side the sharp line of demaication between the 
brown sea of mud and the green forests on which ıt had 
encroached, o1, again, the Jakes formed in every 
tributary glen of the Nakasegawa by the massive dams 
so suddenly raised against the passage of then stream 
waters One lake was corspicuous among the 1est It 
was there that the Nakasegawa itself had been ariested at 
its issue from a narrow pass by a monster bartier of dis- 
rupted matter thrown ight across its course Neither 
living thing no: any sign of life could be descried over the 
whole expanse All was dismally silent and solitary 
Beneath it, however, lay half a score of ‘hamlets, and 
hundreds of corpses of men, women, and childien, who 
had been overtaken by swift and painful deaths 

Neai by two houses, built for the accommodation of 
visito1s to the hot springs were oveiwhelmed, and a 
httle lowe: down two spa-hamlets were absolutely buried 
in mud Fiom various indications, especially a com- 
parison of the places destroyed with those saved, ıt 
appears that the disiuptive force must, in the main, have 
been duected ouzwards fiom the hill-face at a consider- 
able inclination to the vertical On no othe: hypothesis 
1s ıt possible to account foi some of the most startling 
phenomena, for the great distances reached by the waves 
ot_evectamenta, ard for the incredibly bef intervals that 


Sept. 13, 1888] 


NATURE 


467 





elapsed between the shoit-lved explosion and the sub- 
mersion of lai $e tracts many miles away from the crater 
It must not, however, be supposed that the havoc wrought 
by the volcano’s fury was limited to the fall of disrupted 
matter, or to the area covered by it Besides the rain of 
scalding earth and mud, heated iocks and stones, sand, 
and hot softly-fallmg ashes, there were the awful shocks 
of the explosion, accompanied by winds or whirlwinds, 
which every suivivor desciibes as of intense and extia- 
ordinary vehemence Nowhere, of course, weie the etfects 
of these concomitants môre fierce than on the heights of 
Bandai-san_ The forests on the unburied slopes above 
and near the crate: presented a wend spectacle In 
these hardly a stick was left standing Asif some giant 
reaper had mown down whole acres with a sweep of 
his sickle, the trees lay literally in hundreds on the 
ground, all felled in a direction away fiom the crater, 
stripped of branches, leaves, and even of then bi k, 
‘and twisted into the most grostesque contoitions 

One day was given to exploring the butted airea at its 
lower levels in the valley of the Nakasegawa, and also 
the outskirts of the volcanic deluge At one place, a 
secondary earth-wav@ issuing from the crater by a lateral 
gap, had rushed swiftly down the mountain-side, bury ing 
a laige party of grass-cutters and horses, and reaching, 
but only half destroying, the httle ham'et of Mine Its 
energy seems to have exactly spent at this point It was 
Stlange to see the gieat wall of earth and stones, with 
its vertical fice some 7 or 8 feet high, brought up all- 
standing, as ıt were, by a frail farm outbuilding A yet 
stranger sight was ıt to see the enormous masses of rock 
that were strewn about on the surface of the neighbour- 
ing field of mud One of them, which was measured, 
weighed at least 200 tons Higher up, on the far side of 
the 11ve1, a couple of laige villages, in which, though not 
reached by any mud-stream, not a house was whole, 
many had been levelled to the ground, others weie 
tottering on the verge of destruction, and of the rest, all 
were ciacked, mutilated, unioofed, twisted, tilted up, or 
othei wise injured or partially wrecked 4 scene of morc 
ruthless and utter desolation could haidly be conceivéd 
Beyond this, the route entered upon the great earth-field 
visible from the heights of Bandai-san Nothing could 
convey a more vivid idea of the destructive forces that 
were let loose upon that doomed region than a sight of 
the wild chaos of carth, 10ck, and mud which now reigns 
over its surface Ihe whole effect in some places is 
much as if a raging sea of those materials, on a 
gigantic scale, had been suddenly congealed and made 
to stand still At one spot there 1s a long mud precipice, 
said by some observers to be fully 200 feet high 

Although the little village of Nagasaka was compata- 
tively uninjured, neatly all its able-bodied inhabitants 
lost their lives in a manner which show s the extraordinary 
speed with which the mud-stream flowed 
Bandai-san blew up, and hot ashes and sand began to 
fall, the young and strong fled panic-stiicken acioss the 
fields, making for the opposite hills by paths well known 
to alle A minute later came a thick darkness, as of 
midnight Blinded by this, and dazed by the falling 
débris and othe: houtors of the scene, their steps, prob- 
ably also then senses, failed them And before the 
hight returned every soul was caught by a swift bore of 
soft mud, which, rushmg down the valley bed, over- 
whelmed them in a fate more horrible and not less sudden 
than that of Pharaoh and his host None escaped save 
those who stayed athome -mostly the old and \ ely young 

From the stories told by the survivor s,as well as fiom 
his own observations, the writer sketches the following 
sequence of events connected with the outburst - 

It seems clear from ever} account that one of the most 
teruble features of the catastiophe must have been its 
appalling suddenness Though there had been, 1t 1s said, 
slight shocks of earthquake for a couple of days before, 


and, according to some witnesses, strange subterianean 
1umblings and suspicious variations in the temperature 
and volume of the hot springs, these caused no glave 
alarm Nothing worthy to be called a serious walning 
occtired until about 730 am on the 15th Then came 
a violent eaithquake, followed a quarter of an hour later 
by a second, yet more intense Ten minutes after there 
ensued thioes of such teirible severity that the ground 
heaved and fell, people were thrown down, and houses 
demolished or wrecked To all ıt seemed that then last 
hou had come Instantly upon this arose a fearful noise, 
described by some as like that of a hundied thunder s, by 
others as the most unearthly sound that eve: startled the 
ears of men Little Bandai-san was seen to be lifted 
bodily into the an and spread abroad, and after ıt 
leaped forth tongzes of flame and dense dark clouds of 
vapour of eyecfamcnta Of the ensuing phenomena ıt 1s 
hard to gain, any cleat 1dea from the tales of the distracted 
survivors Apparently, however, a quick succession of 
1epoits, accompanied by violent earth-throes and winds 
of hurricane force lasted for about a minute Then began 
the shower of ashes, dust, hot water, and leaves The 
light quickly faded as the exploded matte: spread ovei the 
firmament, so that day was soon changed into night, and 
did not retuin for a spaceof several minutes Meanwhile, 
the avalanches of earth and mud must have already done 
much ot then deadly work The interval between the 
explosion and the airival of the mud-torrent which sw ept 
past that hamlet cannot have been moie than from ten 
to fifteen minutes Before the hght was 1estored, all the 
flower of the village had been swallowed up How that 
long journey of some ten miles from the crate: had been 
performed by the mud at such an astonishing speed ıt 1s 
mmpossible to say There 1s evidence that in places the 
earth-flow lasted for about an hour But in the above 
we have the clearest proof that sonte at least of the 
destioving matter was hurled over the countty at railroad 
speed, even after being deflecied through wide angles 
fion its original line of motion 

We may, perhaps, hope to learn something hereafter 
that will throw aclear light on the immediate cause of the 
explosion (the agent, it cannot be doubted, was steam), on 
the approumate volume of the projected matter, on the 
pattiality of the effects, and on the many and most be- 
wildering mysteries connected with the propagation and 
distribution of the earth-waves, rocks, &c Meanwhile 
we hive before us the fact that a massive mountain peak 
has been blown to bits by an explosion within its bowels 
powerful enough to toss many hundred millions of tons 
of material high into the air, and to change the face of 
nature over an mea of some thirty square miles While 
whole forests were levelled by the shock, the disrupted 
matic: dammed up riveis, deluged and drowned the Jand 
and crops, and buried a dozen hamlets Eaithquakes 


When Little 1 and coups de vent added their quota to the woik of 
| destruction 


Nearly 600 people perished by honıble 
deaths in their mountain homes and valleys Four times 
that number have been reduced to destitution or dire 
poverty Witn one possible exception, it 1s the giavest 
disaster of its class that has happened, even in that land 
of volcanoes, since the famous eruption of .\samayama in 
1733, and it carnot but be ranked among the most startling 
volcanic explosions of which history has any 1ecoid 

Itis interesting to know that experts are alieady at work 
Investigating sume of the problems here sketched out by 
the 7zes Conespondent, and happily Japan 1s well pro- 
vided with experts in the science of seismology, at their 
head being Prof Milne, the leading seismologist of the 
day Seeing ilso the countenance given to the study of 
these phenomena by the Japanese Government, 1t may be 
anticipated teat no volcanic eruption of modern times 
will have bees so carefully and scientifically investigated 
as this of Bandai-sin, as hone has been so graphically 
and eloquent’y desciibed 
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CALCULATION OF RANGES, ETC, OF 
ELONGATED PROJECTILES 


FROM time to time ıt has been suggested to me that 

some ieduction in the coefficients of resistance 
deduced from my eaperiments made in 1867-68, ıs 
required to adapt them for use in connection with the 
improved guns of more recent times I do not agree 
with those suggestions My coefficients were most care- 
fully deduced from experiments made with ogival-headed 
shot fired at very low elevations so as to secure ranges of 
about 500 or 600 yards, and the observations were made 
near the gun The 5-mch gun was a remarkably good 
gun, and from the numerous records it gave had a pre- 
ponderating effect on the final 1esult, while an un- 
steady shot cut only a few scieens, and had a very 
trifling influence It seems, therefore that the co- 
efficients were derived fiom shot moving very nearly in 
the direction of their axes I have applied these co- 
efficients to calculate ranges for comparison with Com- 
mander May’s (R N ) range-table for the 12-inch muzzle- 
loading gun (based on practice 1885), muzzle velocity, 
1892 fs , “jump,” 6 minutes 


Elevation 1° 2° 3° 9 





Exp range 1200 2267 3200 4057 yards 
Calc 1ange 1206 2249 3192 4039 ,, 
Difference +6 -18 -8 -—18 


33 

I will now do the same for the 4-ınch breech-loadıng 
gun, which was the gun chosen by the authorities to be 
used in testing my coefficients on a long range, muzzle 
velocity, 1900 fs , range-table founded on experiments 
made ın 1884, “jump,” 6 mmutes 


Elevation 10 20 3° 4° 
Exp range 1086 x181r 2400 2917 yards 
Cale range 1049 1817 2410 2895 ,, 
Difference -37 +6 +10 -22 ,, 


Thus it appears that my coefficients give very satıs- 
factory results when applied under the conditions of the 
original experiments Commander May’s table stops at 
a range of 4000 yards As the elevation of the 4-inch 
gun was gradually increased, the calculated ranges fell 
shorter and shorter of the experimental 1anges At an 
elevation of 15° the calculated range was 6364 yards, and 
the experimental range 6608 yards, giving a difference 
of 244 yards The explanation of this seems to me to 
be as follows — 

When an elongated shot 1s fired from a rifled gun at 
high elevations, the shot endeavours to preserve the 
parallelism of its axis This causes the axis of the shot 
to become sensibly inclined to the direction of the motion 
of its centre of gravity Thus the pressure of the air 
acts from below and raises the shot bodily, so as to give 
its trajectory an increased elevation This would naturally 
increase the range of the shot After a short time the 
shot inclines sideways, as explamed by Magnus and the 
shot continues to move with its axis inclined to the duec- 
tion of 1ts motion, which 1s the cause of the lateral “ drift” 
of the shot This shot having had its axis so much ın- 
clined to the direction of ıts motion, would encounter a 
greate: resistance from the air than another shot fired 
at a lower elevation, because this latter would move with 
its axis more nearly in the direction of its motion 

Hence it is clear that, in order to apply any 1ational 
correction to the calculated ranges for high elevations, 
it would be necessary slightly to z#crease both (1) the 
elevation, and (2) the values of the coefficients of 
resistance 

Major Mackinlay, R A , wains us that the published 
range-tables are not to be “blindly followed,’ a veiy 
necessary caution, when it 1s considered that we cannot 
be quite certain about the myzzle velocity, the “jump,” 
the elevation, and the precise form of the head The height 
of the barometer is seldom mentioned My only sur- 
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prise 1s that such good agreement between calculation and 
experiment should be found as above Thê only question 
seems to be whether it 1s worth while to trouble about the 
correction of calculated ranges for high velocities and 
high elevations, when the 1eason for some little dıs- 
crepancy is so evident But to reduce coefficients would 
be to make matters worse 

Having been requested to calculate the 1ange of a 9 2- 
inch shot weighing 380 pounds, fired at an elevation of 
40° with a muzzle velocity of 2360 f s , I could not feel satıs- 
fied till I hac completed the caléulation of a range-table 
for elevations 0 to 45° on a horizontal plane 27 feet below 
the muzzle I give the result Gravity and the tempera- 
ture of the air were considered constant The air was 
supposed to be at rest, and the shot was assumed to move 
in the direction of its axis , head ogival, struck with a 
radius of 14 diameter When the results of experiment 
are published I shall be ready to discuss the matter, but 
there are so many things uncertain at heights of 10,000, 
15,000 feet, &c. that I doubt whether any theoretical 
advantages w.ll result It will, however, be interesting 
to know what can be done in an extremity 

It will be seen that the ranges go on increasing up to 
an elevation of 45°, and would probably go on beyond an 
elevation of 5c° before reaching a maximum 


Height Tire Angle Striking Horizontal 
Elevation Ran f nikin 
i pore Vertex riche Deceit Velocity Velour 

o Yards Feet Seconds EEF fs ys 
o 969 o 13 I4 2,154 718 
I 2115 25 30 135 1,931 643 
2 3416 94 5I 2 47 1,70 569 
3 4,611 237 71 4 20 1,528 508 
4 5,600 343 94 552 1,399 464 
5 6,475 517 14 738 1291 426 
6 7,271 716 134 930 1,209 395 
7 7,999 937 153 128 1,128 368 
8 8,669 1,180 I7I 1328 1,075 349 
9 9291 1,445 189 1528 1,040 334 
10 9,876 1,731 206 1723 1,022 325 
II 10,430 2,036 223 19 9 1,015 320 
«2 10,952 2,360 239 2054 1,009 314 
13 11,448 2,703 255 2238 1,003 309 
I4 11,922 3:065 270 2421 998 303 
I5 12,379 3:443 285 26 2 993 297 
16 12,804 3:835 300 2740 990 292 
I7 13,217 4,242 315 2915 987 287 
18 13,618 4,663 330 3048 985 282 
I9 14,007 5,099 344 3219 984 277 
20 14,385 5,550 359 3348 984 273 
2i 14,750 6,015 373 3515 985 268 
22 15,103 6,489 388 3640 987 264 
23 15,445 6,970 402 383 990 260 
24 15,775 7:459 416 3924 993 256 
25 16,092 7,956 430 404I 996 252 
26 16,398 8,461 444 4154 1,000 248 
27 16,691 8,974 457 43 2 1,004 245 
28 16,973 9,494 47I 44 6 1,009 242 
29 17,242 10,022 484 45 7 1,014 239 
30 17,501 10,558 497 46 5 1,019 236 
31 17,747 11,102 510 47 I 1,025 233 
32 17,981 11,654 522 47356 1,031 230 
33 18,203 12,214 535 4850 1,037 228 
34 18,413 12,782 547 4943 3,044 225 
35 18,612 13,357 560 5035 + 1,051 222 
36 18,799 23,941 572 5127 1,058 220 
37 18,973 14,534 585 5218 1,065 217 
38 19,136 15,136 597 53 8 1,072 24 
39 19,287 15,747 610 5358 1,079 212 
40 19,426 16,368 622 5447 1,086 209 
4I 19,553 17,00 634 5536 1,092 206 
42 19,668 17,646 647 $5624 1,099 203 
43 19,772 18,302 659 571L 1,105 200 
44 19,864 18,969 671 5757 II,III 197 
45 19,944 13,648 683 5843 1,117 193 
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THE BRITISH ASSOCIATION 


BATH, Tuesday Evening 
ge far as numbers are concerned, the Bath meeting 
has been below the average The number of tickets 
sold has been about 50 less than 2000 This ıs a marked 
contrast to last year’s meeting, which beat the record , 
and ıs even less by some hundreds than the former Bath 
meeting But then :t should be remembered that that 
meeting presented attractions of an unusual kind the 
lion-hunters who form so large a section of these annual 
gatherings had such prey presented to them as Living- 
stone, Burton,and Speke As will be seen, the diminished 
attendance has told to some extent on the grants, several 
of which have had unfortunately to be reduced below the 
sums originally proposed and approved of All sorts of 
reasons have been put forward to account for the compara- 
tively small attendance, and probably theres a little truth 
m each Probably the excursions have had as much to do 
with it as anything else , those of Saturday presented few 
attractions, except that to the Severn Tunnel and the 
Barry Docks Curto@sly enough, however, scarcely any- 
one enteied for that excursion, and had the enterprising 
secretaries of Section G not taken 1t in hand, 1t would have 
fallen through As it was, it turned out one of the most 
successful of Saturday’s excursions Small as the attend- 
ance has been, the accommodation of the town has been 
stramed, and several of the guests of the Loca) Com- 
mittee speak somewhat disrespectfully of their quarters 
But the Local Committee have done their best, 
and they have no reason to be dissatisfied with their 
success The reception-room accommodation has cer- 
tainly been limited, and members have missed the 
smokimg-room, 1efreshment rooms, and other amenities 
with which they were indulged at Manchester last year 
Fortunately the weather has been, on the whole, good, so 
that people have not greatly felt the want of indoor accom- 
modation Notwithstanding the small attendance, the 
crush at the two sozrées was excessive, mainly arising from 
the smallness of the Assembly Rooms The Dull Hail 
has proved satisfactory for all the public lectures Sir 
Frederick Bramwell’s address was, as might have been 
expected, received with universal appreciation , while the 
public lecturés were all well attended Prof Ayrton’s 
address on the transmission of power was so mghly 
appreciated that he has been asked to 1epeat it for the 
benefit of the working classes Tickets for Sir John 
Lubbock’s lecture to the “ working classes ” were so gieatly 
in demand, that many of those for free distribution were 
bemg sold throughout the town at 2s 6g and 5s 
One of the great attractions at the present meeting has 
been the recently unearthed Roman baths They are in 
almost complete preservation , the lead lining and lead 
piping nearly perfect, the steps, the columns, the carvings, 
in wonderful preseivation, the whole probably forming a 
more complete specimen of this class of Roman work 
than exists anywhere else Even greater, however, has 
been tke excitement over the phonograph and grapho- 
phone Crowds have been besieging Section G ın order 
to see and hear the wonderful little cylindeis , and daily 
receptions have been given both by Colonel Gouraud and 
Mr Edmunds of the rival instruments Each has its 
strong body of partisans, but the general 1esult seems to 
be that law and not science will be the final arbiter of the 
merits of the two 
In the ordinary work of the Sections there have been 
various exciting episodes The discussion between 
Sections B and D, on the chemistry of certain physio- 
logical processes, was one of great importance, and it 1s 
hoped it will be wellieported The discussion on stavs 
and waist-bands was probably more entertaining than 
instructive , while that on coral-ieefs, though valuable, 
suffered from the absence of some of the leading authort- 
ties on the subject The discussion m Section H, on 


ee 
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the few remarks by Mr Park Harrison on the 
question “ What 1s a Nation?” had somewhat of a 
pohtical flavour about it It was taken part in by 
General Pitt-Rivers, Sir John Lubbock, Prof Sayce, and 
Dr John Evans Another discussion which, like the papers 
on the phonogiaph and graphophone, nearly emptied 
the other Sections, was that on lightning-conductors, on 
Tuesday, ın Section G These various discussions, com- 
bined with the fact that so many foreign geologists were 
present ın Section C, have contributed to keep the second 
Bath meeting up to a good average 

It seems to be generally admitted that the Presidentral 
Address in Section D, by Mr Thiselton Dyer, was the 
weightiest from a scientific point of view It was the 
longest, all the addresses this year being marked by 
brevity Some little amusement has been caused by the 
very modified admisston made by Sir William Thomson, 
in his paper in Section A, on “A Simple Hypothesis for 
Electro-magnetic Induction of Incomplete Circuits,” that, 
after all, Cleık Maxwell may have been to some extent 
not altogether wrong 

The meeting next year will be presided over by Prof 
Flower Leeds will receive the Association in 1890, while 
Edinburgh and Cardiff compete for the honour of a visit 
in 1891, there can be httle doubt of the result if the 
Corporation and the University of Edinburgh give 
snbstantial evidence of their zeal 


The following 1s the list of grants which have been 
allotted by the General Council — 


A —Mathematies and Physics £ 

Ben Nevis Observaʻory 50 
flectrical Standards 100 
Electrolysis 20 
Solar Radiation s I0 
Differential Gravity Meter Io 
Uniform Nomenclature m Mechanics 10 
Calculating Tables of Certain Mathematical Functions 10 
Seasonal Variations in the Temperature of Lakes, Rivers, 

and Estuaries 30 

B — Chemist y 

The Influence of the Silent Discharge of Electricity on 

Oxygen and other Gases 10 
Methods of Teachıng Chemistry Io 
Oxıdatıon of Hydracids ın Sunhght Io 

C — Geology 

Geological Record 80 
Erratic Blocks I0 
Volcanic Phenomena of Japan 25 
Volcanic Phenomena of Vesuvius 20 
Fossil Phyllopoda of the Paleozoic Rocks 20 


Higher L.ocene Beds of the Isle of Wight r5 
Fossil Plants of the Tertiary and Secondary Beds of the 


United Kingdom 15 
D —Prolegy 

Zoology and Botany of the West India Islands 100 
Marine Biological Association 200 
Flora of China 25 
Naples Zoological Station 100 
Physiology of the I ymphatic System 25 

To Improve and Experiment with 1 Deep-sea Tow-net for 
opening and closing under Water Io 
Natural History of the Friendly Islands 100 

E —Geogs aphy 
Geography and Geology of the Atlas Ranges 100 
F — Economic Science and Staisstcs 
Precious Metals ın Circulation è 20 
Variations ın the Value ot the Monetary Standard 10 
G —Méechdical Scrence 

Investigation of Estuaries by means of Models 100 
Development of Graphic Methods in Mechanical Science 25 
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H —~Anthi apology 


Effect of Occupations on Physical Development 
North-Western Tribes of Canada 


£ 


20 


150 
Edıtıng a New Edition of Anthropological Notes and 
Queries 50 
Calculating the Anthropological Measmements taken at 
Bath 5 


Exploration of Roman Baths at Bath 
Characteristics of Nomad ‘lithes of Asia Minor 3 
Tor carrying on the Work of the Cotresponding Societies 


Committee 20 


Toral £1645 


SFCTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY PROF WIIIIAM A TILDrN, DSc 
Lonn, FRS, FCS, Pars.pent OF ThI SLCLION 


A PART of the duty which devolves upon the President of a 
Section of the Buitish Association consists in delivering an 
address, and the knowledge that a pret'y ful lipetty of choice 
Is permitted in iegard to the selection of a subject 1s the only 
source of comfort which serves to alleviate the one:ous nature of 
the task 

It seemed to me that the time 1s gone by when an attempt to 
review progress over the whole field of chemical svience ts taely 
to be useful or even possible, and an account of what 15 beng 
done within the natiow limits of aose parts of the science to 
which I have been able to give special at.ention would be 1ll- 
adapted to the characte: of a speech addressed to the members 
of the Section collectively The fact that at the rast meeting of 
the Assocation a Committee was appomed to inquine into the 
methods at present adopted for teaching chemistry suggested 
that, as I had not Isecn able to accept an invitrtion to jom this 
Committee, I might make use of this opportunity for contribuumy 
to the discussion The fiist report of .he Committee wil! be 
received with much interest by the Section As might be 
expected, it embodies the expression of many varicties of 
opinion 

The existence of chemistry as a depaitment of science not 
merely requuing the ob-eryation of facts tha: me to be made 
useful, but seeking in the accumulated stores of ubseivatior to 
discover law, 1s a thing of compaiatively iecent growth Fow 
chemistiy arose out of alchemy I reed not remind you, but the 
connection between the study of chemistiy and that of medicine, 
and the maintenance of this connection down to even the pze- 
sent geneiation, is illustrated by the fact that a laige number of 
men who have become eminent as chemists bega ı then career 
an the suigery or the pharmacy Blach, Davy, Berzehus, Wol- 
laston, Wohler, Wurtz, Andiews, and W A Milla began by 
the study of medicine, whilst Scheele, II Rose, and the guat 
names of Liebig and Dumas are to be found mm the Jong Joll of 
those who 1ecened their earliest notions of chemistiy in tne 
pharmaceutical laboratory  Chemstiy has been gradually 
emancipated fiom these associations with enormous advantage 
to both sides _ So long as technical purposes alone were held in 
view a scientific chemistry could not exist, but .o sooner did the 
study take an independent form and dnection tan multi udes of 
useful applications of the facts discovered vecame apparent 

It as only withm a comparatively few years, however, that 
univeisities, in this county at least, have ceased to deal with 
chemistry as a hind of poor relation or hun ble follower of medi 
cine, and have permitted her to emerge from the cellas of a 
museum or school of anatomy and have given hei a commodicas 
dwelling in the fan light of day 

In the old time such instruction in chemistiy as was given 1n 
the univeisities and mining or technical schools seems to have 
tahen the form of lectures 1ead by the Professo1, and access to a 
laboratory for practical manipulation secms to have been a higi 
privilege accorded only unde: exceptional cucumstances to the 
few We are told, for example, that when L.cbig went to Pars 
m 1823 he applied to Gay-Lussac for practical imsiiuc ion at 
first without success, and that admission to the laboia o1y of the 
Ecole Polytechnique was ulunfuely granted him only though 
the intervention of Von Humboldt 

In a great many cases the student of chemistiy mus: have 


been almost entirely dependent upon piryate stifdy, though books 
weie scuce ind materials moie co tly than now Davy, for 
example, sems to have had no instiuction whatever previous to 
his appointment ts assistant to Dr Beddoes at the Pneumatic 
Institute at 3ristol 

Doubtless, therefore, the 1ecollection of his own eaily diffi- 
culties when sech ng instruction contributed laige.y to influence 
Liebig in tke establishment of the laboratory in the Univen ity 
of Giessen, cnd in the adoption of the punciples which guided 
his teaching there Fon the frst tpe in the history of chemistry 
stucents met not merely to listen to the discourse cf a piofessor 
concerning his own experiments and conclusions, but to examine 
for themselves the basis of the theoies taught, to leain the 
processes of analysis, and by independent investigation to extend 
the boundais of exusting hnow ledge 

The fame of the new school spread fast and far, and soon 
men fiom every pat of the civilized world assembled to share 
in the advantages offered ‘The influence of the new method 
can be estimated when we 1eflect that nearly all the now passing 
geaeiation o. chemists in England and America obtained the 
greate: pait of then training in Liebig’s laboratory , and as a 
large numbui of them have been teachers, 1t may be assumed 
that they tarsplanted into the r own countries the methods they 
had Icunt ficm the great German masfer 

It was not ull 1846, long after the school at Giessen had risen 
mto fame, that in Englanc a sense of our deficiercies in respect 
to provision for terching chemistry was felt stiongly enough to 
lead to the establishment of a Cobege of Chemistry At that 
time the Professor of Chemistry at Oxford was also Piofesson of 
Botany At Cambridge it was thought praise and boast enough 
that the occupant of the chan of chemistry had, during more 
than thirty years, frequently resided at the University and every 
yea gave a comse of lectwes ‘Lhe Jacksonian professorship 
was not then, a» now, in the possession of a chemist Umversity 
College, I oncon, had at this penod a very distinguished man 
in the chan of chemistry, but it was only in 1848 that a com- 
mod ous laboratory was provided by public subsciption, 1atsed 
in commemorction of the services of Dr Bukbeck m promoting 
popular educa ron In thas yeaı Fownes was appointed to co- 
operate with Giaham in tre work of teaching, though his pie- 
natwe death soon after left but little time for the fulfilment of 
the 1ch promise of his earlier years At Manchester, John 
@wens had died ın 1846, leaving the bulk of his estate for the 
purpose of establishing a university in Manchester, but as yet 
the Owens College was not 

The founda ion of the College of Chemistry in 1846 was 
therefore an esent of supreme importance in the history of 
chemical teach.ng in th s country, and though at the time some 
cissatisfacuon was expressed at the choice of the professor 
selected to duact the work, who, though a distinguished pupil 
of Jiebig, wa- not an Enghshman, all British chemists now 
concu in beleving the choice to have been a most fortunate 
one The great majority of my contemporaries having begun, 
continued, or erded then studies in Oxford Street, they and aid 
who rave comz unde: Dr lHofmann’s teaching know how vast 
was hs capacity for work and how marelions was the power 
he possessed of communicating his own enthusiasm to his 
pupils 

Since the ume of which I have been speaking the means of 
instruc ton in science jn Eng'and have multiphed enormously 
In University College, London, ‘ounded in 1828, and m Owens 
College, Manchester, founded in 185r, not only have chairs of 
chemus*ty existed fiom the fir-t but they have been ocaupted by 
a succession of chemists of the highest emmence But long 
after 1846 the w role of the serious teaching of scientific chemistiy 
Was accomplished at the College of Chemustiy, and it was nigh 
upon twenty yems before the Manchester school began to attiact 
considerable notice 

In 1872-73 tie movement set in which has resulted in the 
erection of colleges for higher instruction at a number of ım- 
portant I:nglish and Welsh towns These, together with the 
pte-caistent Queen’s Colleges in Jeland and the Universities of 
mor ruent foundation 1n the three kingdoms, me for the most 
part provided with pretty good aboratories and a competent staff 
We have also the Normal School of Science and the Institute 
raised by the City and Guilds of London at South Kensington, 
and it» .Associate College at Finsbmy England ts therefore at 
the present tıme as well provided with pleces of instraction for 
the study of chemistry as any country ın the would 
> And a very large proportion of the professors o1 heads of the 
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chemical schools in the colleges and “universities of the Umted 
Kingdom have shown by then own activity in 1eseaich that they 
are qualified to give instiuction of the highest hind, and are 
ready to tiam young chemrts in the ait as well as m the theory 
of then subject 

Itis therefore no longe: true that a student desning to become 
a scientific chemist must needs choose between a single insutu- 
tion in London and another in Mancheste1, o must seek the 
instruction which he cannot get at home im the liboratory of a 
foreign university As in®element in a liberal education the 
position of chemistry 1s also considerably ın advance of wnat it 
was twenty years ago 

It ıs nevertheless tiue that incieased opportunities foi study, 
a considerable supply of capable teachers, and an enormous body 
of students, have not produced such an amount of orginal 
investigation, o1 even of accmate analytical work, as might 
ieasonably be expected A full and complete exnlanation of 
all the influences which contubute to this result would be 
dificult , but I think the appment mactivity of the chemical 
schools in this countiy 1s not generally the fault of the pro- 
fessors, but 1s chargeable in the main to the ignorance, and 
pattly to the mdiffe.ence, of the public There exists as yet no 
intelligent feeling in fawour of learning, nor indeed ın favom of 
any soit of education, unless there is expectation of direct 
yeturns in the form of obvious piactical results It as this 
which animates the present popula: movement m favour of 
so-called “technical” education That part of the attention 
of the nation which can be spared fiom the contemplation of 
Insh affans 1s concentrated upon the problem of how to make 
every little boy learn the rudiments of chemistry, whether ke 
likes t or not, whilst there are comparatively few people 1n- 
terested in the question of how to provide means and instructicn 
for those who are capable and desnous of «attaining to a mastery 
of the subject Moreover, the public have not yet grasped this 
tiuth, that, so faras chemistry ıs concerned, 1t 19 of very little 
consequence to the gieat metallurgical and chemical industires 
whethei the workpeople do ot do not know a little chemistry, 
though it 1s important that they should be intelligent enough to 
obey ordeis What 15 wanted 1s that every manufacture: and 
manage: should himself be an accomplished engineer and 
chemist, tiained to observe, to 1eason, and to solve pioblems 
for himself à 

In the case of chemistiy this absence of sentiment in favoul of 
concentiation and thoroughness, and the demand foi super- 
ficiality, f only at can be had wholesale, tells m 2 vuicty oF 
ways The goveining bodies who contiol the various colleges 
and universities, and the public generally, cannot understand 
that good and useful work 19 being done unless it can be shown 
in the form of passes at examinations Though I most firmly 
believe in the necessity for examinations, serious mischief begins 
when they are regaided as the end itself, and not as mete 
incidents in the student’s cueer towaids the end, which should 
be knowledge 

In respect to chemistiy this ıs the disadvantage which attends 
the operation of such a system as that of the Science and Ait 
Department, or of any system under which certificates in con- 
nection with individual subjects are gianted on eas} terms 
Especial objection I also feel to such expressions as ‘‘ advanced,” 
used in 1eference to a particulai stage, so commonly misunder- 
stood as they are by the student and his fiends, and operating 
against his fuithe: progres» 

Reflect also upon the fact that there are only two œ thiee 
colleges in this country which can boast of more thin one 
piofessor of chemistry In nearly all cases one mans called 
upon to dischaige the duty of teaching classes both elementary 
and advanced, in pme and applied chemistry, morganic and 
organic, theoretical and practkal This is a hind of thing 
which hills specialism, and without specialists we can have 
not only no advance, but no eficient teaching of more than 
iudiments 

That teachers ought to engage m ieseaich at all is by no 
means cleat to the public and to those 1epiesentatives of the 
pubhe who are chuged with the admimistration of these new 
mstitutions This was illustated very painfully a few years 
ago by the conditions under which professors were engaged at a 
certain college founded, according to the declaration of its 
promoters, ‘‘by the people for the people,” wherein ıt was 
announced in 1ound terms that original reseaich was not 
wanted, as the college was ‘‘ for the good of the many ana not 
for the advantage of the few.” This example of ignorance 1s 


only 1emaikable by reason of its andacitty Piobably many 
people hold a similar view, thovgh few are bold enough to 
declare it 

Without going far into the discussion of the general question, 
which 1s aluage one, I may puhaps be allowed to offer a few 
remaiks fm the conaderation of any of my audience who may 
perchance imcline towards that opmion 

Tt is only when a .eache: occupies himself with reseaich that 
the most complete g ruantee 1s given that he ıs interested 1n his 
subject ard that he 1 a learner .\ papular mistake consists m 
legading a piofessor as a hving embod:ment of science— 
complete, infullible, mysterious, waereas in tiuth he 1s, ot 
ought to be, only a senio student who devotes the greater part 
of his time to extending and consolidating his own knowledge 
for the benefit of those who come to learn of him, not only what 
hes within the boundaries of the kno +n, but how to penetrate 
ito the far ereiter region of the .nknown Moreover, the 
man who has no 1n ellectual independence, and simply accepts 
other people’s views withont challenge, 1s pretty certam to mike 
the steck of knowledge with which he sets out in life do seivice 
toth.end That ene may be fisted to form a sound judgment 
concerning new theories he must be familar with the methods 
by which progiess is accomplished The work of investigation 
then 1eacts beneficially upon the work of teaching , that is why 
teachers should be encouraged, nay even 1equired, to investigate, 
and not becinse dica discoveries may haply prove to be 
practically useful 

Of course it may be said that there have been distinguished 
investigatoris who could not teacn, bat the converse 1s not true, 
every teacher who has attained to eminence as ateachei, who 
has diawn men afte: him, who has founded a school of thought, 
and has left his mat < upon his generation, has been an industrious 
worker in esearch of some hind AN teachers cannot be ex- 
pect dto reich the same high standard, but this 1s the ideal 
afte: which all must strive, or fail utterly 

The fact that tuere 1s as yet little demand among school- 
mastas for high attamments in chemistiy 1y another reason why 
so little 1s accomp! shed in the chemical schools Heie, again, 
the piblic isieally to blame It 1s disguaceful that in all classe» 
of schools, even were chemistry is supposed to be taught, there 
are but few places where serous employment 1s found for the 
well-truned chemist I could point to several schools which 
claim the position of first-rate, where chemistry 1s taught by 
masters who have never studied the subject at all, but who aie, 
I suppose, allowed the tiaditonal ‘ten minutes’ start” with the 
book Would the head masters of such places dare to employ a 
peison to teach mathematics who did not know the four first 
rules of auithmetic, o1 another to teach Latin who had not even 
got thiough the rccidence? I fancy not Tms, however, 1s 
without exaggeiat.on the exact puallel of the position m which 
chemistry 15 placed m the majority of schools T have heard the 
excuse that there 1s a lack of competent teachers Of couse 
the demand and the supply will 1eact upon each othe: When 
you offer a ieasonable stipend, ieasonable accommodation for 
teaching effectively, reasonable lesme for the master’s own 
studies, and a prsition on the staff not infero1 to that of the 
classical and mathematical masters, I believe that then, but not 
ull then, there will beas many good school teachers of chemistiy 
as there me of otFer subjects 

T could point to other prominent schools where the chemistry 
and othe: bianches of science are taught by a petipatetic South 
Kensington teacher, who arves weekly with his box of ticks 
Not long ago I was mvited to distiubute the puzes given in 
connection with the es ening classes in 1 town not fa. fiom Bum- 
mgham, and I took the opportunity of advising the teachers 
present on the occasion to read One of them saad to me after- 
wads, ‘When do you suppose I caniead? I am engiged in 
gome round to ry schools from nme in the mormng tll ten at 
night ” People of this hind do the greater part of the so called 
science teaching sustained by the Serence and Art Department, 
and the worthy own councillors and committees who employ 
them think that these are the people who are going to help the 
Butish manufacture: m his struggle against foreign competition 
under the guidance of the highly tramed chemists from the 
German univetsiucs This would be ludicious if it were n& so 
very serious 

Theie 1s an opportunity at the present time of connecting some 
of these mistake», but no advantage 1s being taken ofit Iiefer 
now to the ‘‘technical schools” which ae spiinging up every- 
where There may be 2 few competent teacheis of chemistry 
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employed ın some of them, but J find ıt difficult to think of many | 
examples. The sort of person who 1s put in charge of these 
places 1s usually a schoolmaster, who 1s allawed, sometimes even 
after his appomtment, to get a short course of qualitative 
analysis ın order to enable him to obtain a certificate which 
will entitle him to earn giants from the Science and Art 
Department 

And manufactureis are much to blame Instead of employing 
trained chemists, the gieater number of those who want chemical 
assistance are satisfied to engage the services of boys who have 
been to an evening class for a winter or two 

The difficulty of finding a satisfactory career in connection with 
the subjcct also accounts for the fact, winch I fear must be 
admitted, that chemistry does not attract its due share of the 
mtellect of the nation Clever young men can usually do better 
at the law, im medicine, or m commerce, than m teaching 
chemistry or in manufactures ın which chemical skill zs appli- 
cable So badly educated are many of the young men who 
commence the study with piofessional objects in view, that ıt 1s 
guite impossible to teach them anytnizg beyond 1outine analysis, 
1f so much 

I heard lately froma friend of mine a sto.y of a young groom 
in his employ who cannot read or write , and who declines to be 
taught to read on the ground that, considermg himself pretty 
smart, he 1s afraid that ‘‘learning might du'l him ’ This idea 
seems to be rathe: prevalent among certa:n classes of people, 
but I can assure those who wisn to be chemists that some 
familiarity with the 1ule of three, and such a command of English 
as will enable them to understand words of more than one 
svllable, will be no obstacle to the acquisition of chemical 
knowledge 

Three years has hitheito been regarded cs the normal period 
of study The question auses, can a young man, pieviously 
well educated, expect to become an accomplished chemist, 
competent to apply his knowledge usefully, by giving the whole 
of his time to study during z%7ee years? 1 believe not 

By reason of the egormous development of science the position 
of the student of chemistry 1s nowadays veiy different fiom what it 
was thirty years ago Since that time we hive not only got a 
few new elements, a matter of small mportance im itself, but 
new views of the natwe of the elements and of tneir mutual 
relations This could hardly have come about but foi the re- 
cognition of the Jaw of Avogadro as a fundamental punciple, 
upon which we rely as the ultimate criterion by which the true 
distinction between so called equivalent weights and molecula: | 
ratios has been established By the gradual evolution of ideas 
having reference successively to electro-chem.cal relations of 
elements and compounds, the theory of types, and atomucity or 
valency, we have arrived at notions of chemical constitution 
based udon the hypothesis of the orderly inkmg together of 
atoms Thirty years ago 1somerism had scarcely attracted 
notice, and carbon compounds were only just beginning to be 
arranged ın homologous series The general use at the present 
day of the language of the molecular <inetic theory shows how | 
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deeply this theory influences ou ideas of the internal constitu- 
tion of matter Within the period reféried to, dissociation has 
been stucied and a vast body of thermo-chenical data have been 
accumulated And although the larger portion of the results of 
this work still awatt interpretation, dynamical ideas of chemical 
action ate now generally accepted We have also new methods 
of investigation, including spectroscopic analysts with all its vast 
train of results 

When I began chemistry many of these subjects and others 
had not been heard of Of course we had ou: difficulties, and I 
well remember the puzzles met with in the endeavour to refer | 
compounds to their appropriate types also the consteination | 
caused in the student’s mind and the confusion in his note-book 
by the saccessive changes in the atomic weights of caibon, 
oxygen, sulphur, and the metals But on the whole there was 
much less to learn 

It has always been thought essential that a student of chemustiy ; 
should have some knowledge of physics It is now move than 
ever necessary that this knowledge should be extensive, sound, 
and based upon a good foundation of mathemazics Thuty yems 
ago a hundred pages of Fownes contamed all that was thought 
necessary, but no one nowadays could be satishea with that It i 
as now asserted that a young chergist who expects to find a career 
m industrial chemistry should also have learnt diawing, and moze | 
important still that he should have a good general knowledge of | 
mechanics, steam, and building construction I suppose everyone | 





e 

will agree in adding French and especially German Yousee how 
the requirements expand 

The inference from all this 1s that ıt now takes longer to make 
a chemist than formerly This 1s a point of consideiable practical 
importance 

My estimate that a well-educated and intelligent young man 
will now reqine five years for the study of chemistry and 
accessory subjects before he is likely to be of much use will not 
appeal extravagant 

Here one may remark that in order to become a chemist ıt 15 
before all things necessary to study chemistry If the greater 
part of a student’s time 1s to be taken up with other things, ıt 1s 
not very cleai how this 1s to be done 

A reform all 1ound ıs wanted The mathematics, modern 
languages, and drawing properly belong to the antecedent 
school peiod, and I believe the Institute of Chemistry would 
greatly promote the interests of the profession if ıt would mmpose 
upon candidates for the Associateship not only a thee years’ 
course of trainmg with an examination in practical chemistry at 
the end, but a severe examination in mathematics, m the 
English, French, and German languages, and perhaps diawing, 
before matriculation or registration 

A consideiation of the piesent posigon of the student of 
chemistry leads natually to a review of the methods of teaching 
the subject Speaking broadly, I suppose nearly all professional 
chemists w ho have had the advantage of systematic traming have, 
up to the piesent time, passed thiough very much the same kind 
of course This consists, as everybody knows, very lagely of 
analytical wok, qualtative and quantitative, preceded or 
followed by the prepaiation of a number of defimte chemacal 
compounds, besides practice ın certain very necessary physical 
deteiminations, e g relative density of solids, liquids, and gases, 
melting-points, borling-points, and so forth There seems now 
to be a disposit.on in some quarters to depart from this tıme- 
honoured curriculum in favour of a couise in which the student 
1s early engaged in some semblance of investigation, and in 
which he 1s encouraged to attack difficult problems, which from 
their fundamental importance offe: considerable temptation I 
venture to express a hope that this will not be carried too far 
Aheady we are in dange: of losing the art of accurate analysis 
One constantly meets with young chemists who are 1eady enough 
to (liscuss the constitution of benzene, but who cannot make a 
reliable combustion And, according to my own experience, 
attempts at 1esearch among inexperienced chemists become 
abortive mote frequently ın consequence of deficient analytical 
shill than from any other cause 

One modification I should gladly see generally adopted I 
think an unnecessary amount of tıme is often spent upon 
qualitative mmeral analysis, and an acquaimtance with the 
ptopeities of common and impoitant carbon compounds ought 
to be acquired at an early stage Quantitative work might with 
advantage be taken up sooner than usual By that, however, I 
mean serious werk, im which good methods are used and every 
effort made to secme accuracy I do not believe in the use of 
10ugh methods because they are easy , the use of such leads the 
student to be satisfied with approximations, which, after all, he 
will learn soon enough are all that ıs possible to man I am very 
gled to know that I have the support of one of my predecessors 
in this chau (Sn Henry Roscoe), whose opmion will carry fa 
greater weight than mune, ın depiecating premature efforts to 
engage students in research 1 

But though it does not appear to me to be wise to encomage 
beginners, without sufficient experience or manipulative Slall, to 
attempt ouginal work, one of the best possible exercises pre 
paratory to o1iginal work is te select suitable memoirs, and not 
only to read them but to work conscientiously through the whole 
of the preparations and analyses described, following the in- 
structions given Many of Dr Hofmann’s papers afford excellent 
examples So also do the writngs of Dr Pekin and Di 
Frankland, besides those of many other chemists which could 
easily be selected by the teacher 

An intelligent student, possessing the requisite preliminary 
knowledge, would obtain much instruction by repeating the 


, Work contained ir. such papers as the following, for example — 


Emerson Reynolds on the missing sulphur urea (J Chem Soc 
1869, 1), Fittig and Tollens on the synthesis of hydrocarbons 
of the benzol series (Zrebig’s Annalen, 1864, cxxx1 303), L 
Clatsen ard Pupils on the introduction of acid radicles into 
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ketones, &e (BeAchte, xx ), Lawson and Colle on the action 
of heat on salts of tetramethyl-ammonium (J Chem Soc, 
June 1888), Thorpe and Hambly on manganic trioxide (J 
Chem Soc, March 1888), besides many others, including 
papers on analytical processes To such as these there might 
subsequently be added the determination of an atomic weight on 
the model of one of the best masters, as a discipline which could 
not fail to be impressive, and full of instruction 

When chemistry is taught, not with professional or technical 
objects in view, but for the sake of educational effects, as an 
ingredient 1n a liberal education, the primary object 1s to make 
the pupil observe and think But with young students it 1s very 
smportant to proceed slowly, for chemistry 1s really a very 
difficult subyect at first, owing to the variety of strange materials 
with uncouth names To reason from particulars to geneials 1s 
fo. the unpractised always a difficult process, and ın chemistry 
this is specially the case With young students it 1s, in my 
experience, preferable to adopt a somewhat dogmatic styte, 
which should of course be exchanged fo. a more cautious one as 
the pupil proceeds 

Thus the iaw of Avogadro can only be given at first as a 
secognized physical law, without much explanation, since 
the full apprehension of the evidence upon which ıt tests 
can only be secured at®a late stage of the learner’s progress 
There ıs of couse greal advantage ın the use of an induct.ve 
method if only it is employed judiciously Otherwise the 1esult 
ts only confusion 

A numbes of papers, pamphlets, and teat-books have lately 
appeaied, professing to teach the principles of the science piactic- 
ally and by new methods Most of these tun out, upon inspec- 
tion,’ to be very old methods indeed, but there 1s a small residue 
of distinctly origmal character which are sure to attiact, as they 
deserve, considerable attention The systems I 1efer to pro- 
vide a sertes of problems which the pupils are called upon to 
solve According to this plan the student 19 not allowed peace- 
ably to examine the properties of oxygen or sulphur which he 
now sees for the fist time He must weigh, and measure, and 
observe, and then infer All this coming at once upon the head 
of a beginner seems to me to be well fitted to drive him to 
despair i 

I well 1emember the first experiment ın chemistry I ever 
made It consisted in dissolving zine in diluted sulphuric acid 
in an evaporating dish, lighting with a match the bubbles pf 
hydrogen as they rose, and afterwards leaving the solution to 
crystallize I was about sixteen, and the bubbles of gas, as well 
as the crystals I afterwards got, interested me very much Ifat 
that time I had been made to weigh the zinc and acid, and 
measure the hydiogen with the object of answering some 
question about the composition of zinc and hydrogen sulphates, 
I should have been pretty much ın the position of a boy ignorant 
of geometry shut up with the propositions of Euclid and ordered 
to give the demonstrations 

I think when we recall such a fact as that Priestley, who 
discovered oxygen in 1774, failed to the end of his days to under- 
stand the process of combustion, and actually wrote, in 1800, a 
pamphlet in defence of ‘‘phlogiston,” we ought not to be sur- 
prised when young people, though born a century later, fail to 
perceive at once the full significance of facts to which they are 
introduced for the firsttime At the outset you cannot reasonably 
expect a young student both to observe accurately and infer 
justly These two things must be kept separate at first, and for 
this reason among others I believe that attempts to make young 


students verify for themselves the fundamental propositions of | 


chemistry will not be successful One has only to trace the ongin 
of one’s own convictions in reference to any important fact o1 
principle to perceive that they very seldom spring into existence 
suddenly, but almost always commence im vagueness and hesita- 
tion, acquning consistency and sohdity only as the result of 
accumulated experience 

I will not pretend to determine what may be included within 
the wide circle of the functions of the Bntish Association , but L 
think [cannot be mistaken in assuming that the advancement of 
science 1s dependent in no small degree upon the provision for 
the efficient teaching of science I have traced an outline of 
what has been done im the past, and have endeavoured to show 
ia what 1espects I think we aie deficient at the present time No 
matte: how ardent may be the aspirations, how earnest the 
endeavours of the few, progiess will be slow unless they are 
sustained by the sympathy of the many On one principle the 
pebhe must surely insist, that only those shall be allowed to 
teach who know. 
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BEFORE we commence the formal business of the Section, I 
propose to invite your attention to several pots which have 
suggested themselves to me from a consideration of the present 
position and progress of the study of botany in this country 

It1s not so very long ago that at Engl'sh Universities, at least, 
the pursuit of botany was regarded rather as an elegant accom- 
plishment than as a serious occupation This 1s the more remark- 
able because at every critical point in the history of botanical 
science the names of our countrymen will be found to occupy an 
honourable place ın the field of progress and discovery In the 
seventeenth centuy, Hooke and Grew laid the foundation of the 
cell-theory, while Millington, by discovering the function of 
stamens, completed the theory of the flower In the follow:ng 
century, Monson first raised ferns from spores, Lindsay detected 
the fern prothallus, Rey laid the foundations of a natmal classi- 
fication, IIales discovered root-pressure, and Priestley the 
absorption of carbon diox.de and the evolution of oxygen by 
plants In the early part of the present one we have Kmight’s 
discovery of the true cause of geotropism, Daubeny’s of the effect 
upon the processes of plant-life of rays of light of different 
refrangibihty, and, finally, the first description of the cell nucleus 
by R Brown I need not attempt to carry the list through the 
last half-century I have singled out these discoveuies as striking 
landmarks, the starting-points of important developments of the 
subject It 1s enough for my purpose to show that we have 
always had an important school of botany m England, whtch has 
contributed at least its share to the geneial development of the 
science 

I think at the moment, however, we have little cause for 
anxiety The academic chairs throughout the three kmgdoms 
are filled, fo. the most part, with young, enthustastic, and well- 
tamed men Botany 1s everywhere conceded its due position as 
the tain branch with zoology of biological science We owe to 
the enlightened administration of the Oxford University Press 
the possession of a journal which allons of the prompt and 
adequate publication of the results of laboratory research The 
excellent work which 1s being done in every part of the botanical 
field has recetved the warm sympathy of our colleagues abroad 
I need only iecall to your recollection, as a striking evidence of 
this, the remarkable gathering of foreign botanists which will 
ever make the meeting of this Association at Manchester a 
memorable event to all of us The reflection rises sadly to the 
mind that ıt can never be repeated Not many months, as you 
know, had passed before the two most prominent figures in that 
happy assemblage had been removed from us by the inexorable 
hand of death In Asa Gray we mes a figure which we could 
neve: admit belonged wholly to the other side of the Atlantic 
In technical botany we recognized him as altogether ın harmony 
witn the methods of work and standard of excellence of our own 
most distinguished taxonomists Bu", apart from this, he had 
that power of grasping large and far-reaching ideas, which, Ido 
not doubt, would have brought him distinction in any branch of 
science We owe to him the classical discussion of the facts of 
plant distubution in the northern hemisphere which 1s one of 
the corner stones of modern geographical botany He was one 
, of the earliest of distingmshed natwatists who gave his adhesion 
to the theory of Mı Darwm A man of simple and sinceie 
piety, the doctrine of descent never presented any difficulty to 
ħım He will remain ın om memories as a figure endowed with 
a sweetness and elevation of character which may be compared 
even with that of Mr Darw'n himself 

In De Bary we seem to have suffered no less a personal loss 
than ın the case of Gray Though, before last year, I do not 
know that he had ever been in England, so many of our 
botanists had worked unde: him that his influence was widely 
felt amongst us And it may be said that this was almost equally 
so ın every part of the civihzed world His position as a teacher 
was in this respect probably unique, and the traditions of his 
methods of wok must permanently affect the progress of botany, 
and, indeed, have an even widereffect This 1s not the oce#ion 
to dwell on each of his scientific achievements Itis sufficient 
to say that we owe to him the goundations of a rational vegetable 
i pathology He first grasped the true conditions of parasitism 11 
$ 








plants, and not content with working out the complex phases ot 


the life-history of the mvading orgamsm, he never lost sight of 


474 


NATURE 


[Sepz. 13, 1888 





the conditions which permitted or inhibited its mvasion He 
treated the problem, whether on the side of the host or of the 
parasite, as a whole—as a biological problem, in fact, ın the 
widest sense It 1s this thorougn giasp cf the conditions of the 
problem that gives such a peculiai value to his last pubusked 
book, the “ Lectmes on Bacteria,” an admuable translation of 
which we owe to Piof Balfom To this I shall have again to 
refer, I must content myself with saying now, that in this and 
all his woik there 1s that note of highest excellence which 
consists in lifting detail to the level of the widest generality 
To a weak man this 1s a pitfall, in which a fiim grasp of fact ıs 
Jost ın rash speculation But when, as ır. De Baiy’s case, 4 tiue 
scientific insight 1s mspned by something akin to genius, the 
most frutful conceptions ale the result Yet De Bary never 
sacrificed exactness to brilliancy, and to the infleaible love of 
tiuth which pervaded both his work and h s personal intercourse 
we may tiace the seciet of the eatraord nary influence which ne 
exerted ove his pupils 

' As the head of one of the great national establishments of the 
country devoted to the cultivation of systematic botany, I need 
hardlv apologize for devoting a few wor s to the present position 
of that bianch of the science Of its fundamental importance I 
have myself no manne of doubt But as my judgment may 
seem in such a matte: not wholly fiee fiom bias, I may fortify 
myself with an opinion which can hardlv be minuuzed tn that 
way The distingmshed chemist, Piof Lothar Meyer, pernaps 
the most biilliant worker in the field of theoretical chemistry, 
finds himself, like the systematic botanist onliged to defend the 
position of descriptive science And he diaws his strongest 
argument from biology ‘‘ The physiclogy of plants and 
animals,” he telis us, ‘“‘1equires systematic botany and zoology, 
together with the anatomy of the two kingdoms each speculat.ve 
science 1equires a iich and well ordered material, 1f 1t 1s not to 
lose itself ın empty and fruitiess fantasies ” No one, of comse, 
supposes that the accumulation of plant specimers in hatbariais 
the meie outcome of a passion ior accurrulating But to do 
good systematic wok requires mgh qualties of exactitude, 
patience, and judgment As I had occasion to show at the Linnean 
centenary, the world 1s hardly sensible of the influence which the 
study of the subject has had on its affans The school of Jeremy 
Bentham has left an indelible mak on the social and legislative 
progress of our own time Mill tells us that ‘the proper 
arrangement of a code of laws depends o^n the same scientific 
conditions as the classifications ın natura! history, noi could 
there,” he adds, “be a bette. prepaiatory discipline for that 
important function than the pimciples of a natmal arrangement, 
not only in the abstiact, but in their actual application to the 
class of phenomena for which they were fist elaborated, and 
which are still the best school for learning their use” He 
fuithe: tells us that of this Jeremy Bentham was perfectly 
aware, and that his “ Fiagment on Government” contains clear 
and just views on the meaning of a natuia. arrangement which 
reflect directly the fluence of Linnzeus and Jussieu Mul bım- 
self possessed a competent knowledge of systematic botany, and 
therefore was well able to judge of its intellectual value For 
my pait, I do not doubt that precisely tae same qualifications 
of mind which made Jeremy Bentham a gert juist, enabled his 
nephew to attain the eminence he 1eached as a botamst As a 
mere matte: of mental gymnastic, taxonom c science will hold 
its own with any pursuit And, of course, what I sty of botany 
1s no less true of other bianches of natmal history Mi Darwin 
devoted eight ot nine yeais to the systematic study of the 
Cusipedia “No one,” he himself tells ts, “has a mght to 
examine the question of species who has no minutely described 
many” And Mr Elualey has pointed ou, in the admirable 
memou of Mr Darwin which he has piepaied for the Royal 
Society, that ‘the acquuement of an intimate and practical hrow- 
ledge of the piocess of species-malhing ? was ‘Sof no less 
impoitance to the autho.’ of the ‘Ouigin of Species’ than was 
the bearing of the Cnupede work upon the punciples of a 
natuial classification ” 

At present the outlook for systemat.c botany 1s somewhat dis- 
couraging Fiance, Germany, and Austria no longer possess 
anything like a school in the subject, though they still supply 
able and distinguished workers That these ae, however, few, 
may*be judged from the fact that ıt 1s difficult to fill the place of 
the lamented Erchle: in the direction of the Botanic Garden and 
Herbarium at Berlin Outside ogr own counti}, Switzerland is 
the most impo.tant seat of general systemauc study, to which 
three generations of De Candolles have devoted themselves The 
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most active centres of work at the moment at, however, to be 
found in our own country, m the United States, and m Russia 
And the reason 1s, In each case, no doubt the same The enor- 
mous area of the eaith’s suface ove: which each country holds 
sway brings to them a vast amount of mateial which peremptorily 
demands discussion 

No country, however, affoids such admnable facilities for work 
in systematic botany as ale now to be found ın London The 
Linnean Society possesses the Herbarium of Linnzus, the 
Botanical Department of the Biitish Museum ıs rich in the col- 
lections of the older botanists , whil8 at Kew we have a constantly 
mereasing assemblage of mateiial, ehe, the results of tiavel 
and expeditions, o1 the contributions of correspondents im 
different parts of the Empire A very large proportion of this 
has been waked up But I am painfully impressed with the 
fact that the total of ow available workers bears but a small 
proportion to the labour ready to then hands 

This is the moie a matte: of concern, because for the few official 
posts which are open to botanists at home or abroad a practical 
hnowledge o7 systematic botany 1s 1ealiy indispensable For sut- 
able candida‘es for these one naturally looks to the Universities 
And so fai, am sorry to say, in great measure one looks in vain 
It would be, 20 doubt, a great impulse to what 1s undoubtedly an 
mnportant bianch of national scientific Work if Fellowships could 
occasionally be given to men who showed some aptitude for it 
But these shculd not be mere prizes for undeigraduate study, 
but should exact some gnarantee that during the tenwe of the 
Fellowship the holde: would seriously devote himself to some 
definite piece of work At present, undoubtedly, the younger 
generation of botanists show a disposition to turn aside to those 
fields in whici move builiant and more immediate results cfn be 
attuned Their neglect of systematic botany bimgs to some 
extent us owr. Nemesis A first principle of systematic botany 
1s that a name should denote a definite and ascertainable species 
of plant But in physiological hterature you will find that the 
importance of thisis entuely overlooked “Names are employect 
which are etne: not to be found in the books, or they are alto- 
gether misapplied I call to mind the case of an Enghsh 
physiologist who wiote a highly ingenious pape: on the move- 
ment of wate. in plants He was content to refe: to the plant 
upon which he experi ented as the ‘‘bay-lamel ” I ascertained 
that the plant he ieally used was the cheny-lamel Now the 
bay 1s truly a tamel, while the cherry laurel isa plum Anyone 
repeating his experiments would therefore be led wholly astray 
But if proper precautions are taken to ascertam the accurate 
botanical name of a plant, no botanist thoughout the civilized 
would 1s at a loss to identify it 

But precision in nomenclature is only the necessary apparatus 
of the subject The data of systematic botany, when properly 
discussed, lend themselves to very important genetalizations 
Perhaps those which ate y.elded by the study of geographical 
distribution are of the most general interest The mantle of 
vegetation which covers the surface of the earth, 1f only we could 
rightly umavel its texture, would tell us a good deal about geo- 
logical history The study of geographical distiibution, rightly 
handled, affords an independent line of attack upon the problem 
of the past distubution of land and sea It would probably 
neve: afford sufficient data fo. a complete independent solution 
cf the poblem , but ıt must always be eatremely useful as a 
check upon other methods Here, however, we aie embaniassed. 
by the enoimots amount of work which has yet to be accom- 
plished And unfortunately this is not of a kind which can be 
indefinitely pos poned The old terrestrial order 1s fast passinz 
away befoie our eyes Everywhere the piimitive vegetation 1s 
disappeaiing as more and more of the earth’s surface 1s brought 
into cultivation or, at any rate, denuded of its forests 

A good deal, howevei, has been done We owe to the 
indomitable industry of Mr Bentham and of Su Feidinand 
Muelle: a comp-ehensive flora of Australia, the first large area 
of the earth’s surface of which the vegetation has been com- 
pletely worked out Sn Joseph Hooker, im his retirement, has 
pushed on within sight of completion the enormous work of 
describing so much of the vast Indo-Malayan flora as is com- 
prised within tle British possessions To the Dutch botanists 
we owe a tolerably complete account of the Malayan flora 
proper But New Guinea still remains botanically a tersa 
zxcognita, and till within the last year or two the flona of Chma 
has been an absclute blank to us A Committee of the Bntish 
Association (whose repoit will be piesented to you) has, with the 
aid of a small grant of money, tahen in hand the task of gather- 
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ing up the scanty data which are available in herbaria and else- 
where ‘his hfs stimulated European residents m Chima to 
collect more matenal, and the fine collections which are now 
bemg rapidly pomed in upon us will, if they do not overwhelm 
us by then very magnitude, go a long way in supplying data for a 
tentative discussion of the relations of the Chinese flora to that 
of the restof Asia Ido not doubt that this will in tun explain 
a good deal that ıs anomalous in the distribution of plants in 
India The work of the Committee has been p actically limited 
to Central and Eastern China From the west, ın Yunnan, the 
French bétanists have received even more suipiising collections, 
and these supplement ou: own work ın the most fortunate 
manne} I have only to add, for Asia Bussier’s ‘‘ Flora 
Orientalis,” which practically cludes the Mediterranean basin 
But I must not omit the invaluable 1epoit of Biigade-Surgeon 
Aitchison on the collections made by him dung the Afghan 
Delimitation Expedition This has given an important insight 
into the vegetation of a 1egion which had never pieviously been 
adequately examined Noi must I forget the recent publication 
of the masterly report by Prof Bayley Balfom on the plants 
collected by himself and Schwemfuth ın Socotra, an island 
with which the ancient Egyptians tiaded, but the singulaily anom- 
alous flora of which was almost wholly unknown up to our time 

The flora of Afiica has been at present but imperfectly worked 
up, but the materials h&ve been so far discussed as to affoid a 
tolerably correct theory of its relations The hatvest from Mr 
Tohnston’s eapedition to Kilimanjaro was not as ch as might 
have been hoped Stull, tt was suficient to confirm the con 
clusions at which Sir Joseph Hooker had anved, on very slender 
data, as to the relations of the high-level vegetation of Affica 
geneially The flora of Madagascar 1s perhaps, at the moment 
the most interesting problem which Africa presents to the 
botanist As the rich collections, for which we ate indebted to 
Mı Baon and others, me gradually worked out, ıt can hardly 
be doubted that it will be necessary to modify in some 1¢€s ects 
the views which are generally 1eceived as to the relation of the 
island to the African contment My colleague, Mr Baker, 
communicated to the York meeting of the Association the 1esu!ts 
which, up to that time, he had arrived at, and these subsequent 
material has not led him to modify The flora as a whole presents 
a large piopoition of endemic genera and species, pointing to 
isolation from a very ancient date The tropical element 1s, 
however, closely allied to that of Tiopical Africa and of the 
Mascaiene Islands, and there ts 1 small nfus on of Asiatic types 
which do not extend to Afiica The high level flora, on the 
othe: hand, eahibits an even close: affinity with that temperate 
flora the 1uins of which aie scattered ovet the mountainous 
regions of Central Afiica, and which survives in its greatest 
concentiation at the Cape 

The Ametican botanists at Harvard ate still systematically 
cariying on the work of Toney and Giay m the elaboration of 
the fora of Noithern Ametica The Russians are, on then 
part, continually adding to om knowledge of the flora of 
Northein and Cential Asia The whole flora of the North 
Tempeiate Zone can only be i1egarded substantially as one 
The identity dimmushes southwards and incieases 1n the case of 
the Arctic and Alpine regions A collection of plants brought 
us from high levels in Corea by Mi James might, as regards a 
Jarge proportion of the species, have been gathered on one of ow 
own Scotch hills 

We owe to the munificence of two English men of science the 
oiganization of an eatenstve examination of the flora and fauna 
of Cential Ameca and the publication of the results The 
work,ewhen completed, cin hardly be Jess expensive that of the 
results of the Challenge: voyage, which has severely taxed the 
liberality of the English Government The problems which 
geogiaphical distribution in this region presen’s will doubtless be 
found to be of a singulaly complicated natue, and it 1s 1m- 
possible to over estimate the debt of gratitude which biologists 
of all countries must owe to Messis Godman and Salvin when 
then arduous undertahıng 1s completed I am happy to say 
that the botanical portion, which has been elaborated at Kew, is 
all but finished 

In South Ameca, I must content myself with .eferting to the 
great “Flora Buapiliensis,” commencel by Mats half a 
century ago, and still slowly progressing under the editorship of 
Prof U:ban, at Berlin Little discussion has yet been attempted 
of the mass of maternal which is enshrined m the mighty anay 
of volumes aheady published But the travels of Mi Ball in 
South Amenca have led him to the detection of some very 


interesting problems The enormous pluvial denudation of the 
ancient portions of the continent has led to the gradual blen ling 
of the flora of different levels with sufficient slowness to permit 
of adaptive changes in the process The tioptical flora of 
Biazil, therefore, presents an admixture of modified temperate 
types which gives to the whole a peculta: chaicter not met 
with to the same degree ın the tropics of the Old Wold On the 
other hand, the comparatively recent elevation of the southern 
portion of the continent accounts, in Mr Ball’s eyes, for the 
singulat poverty of its Jora, which we may iegaid indeed as still 
in progiess of developmen: 

The botany of the Challenger Expedition, which was also 
elaborated at Kew, biought for the first time into one view all 
the available facts as to the floras of the olde: oceanic islands 
To this was added a discussion of the origin ot the moie 1ecent 
floras of the islands of the Western Pac fic, based upon material 
carefully collected by Prof Moseley, and supplemented by the 
notes and specimens accumulated with much judgment by Dr 
Guppy For the first time we were enabled to get some idea 
how a topical island was furnished with plants, and to dis 
criminate the littoral element due to the action of oceanic 
currents fiom the interior forest almost wholly due to frugivorous 
buds The recent exammation of Christmas Island by the 
English Admiralty has shown the process of island flo.a-making 
ın another stage ‘Lhe plants collected by Mr Liste: piove, as 
might be expected, to be closely allied to those of Java But 
the effect of isolation has begun to tell, and I learn from my 
colleague, Paof Olive, that the plants from Chuistmas Island 
cannot be for the most part exactly matched with their congeners 
from Java, but yet do not diffe: sufficiently to be specifically 
distinguished We have heie, therefore, ıt appears to me, a 
manifest case of nascent species 

The cential problem of systematic botany I have not as yet 
touched upon this ts to peifect a natural classification Such 
a classification, to be perfect, must be the ulumate generalization 
of every scrap of \nowledge which we can bring to bear upon the 
study of plant affinity In the highe: plants experience has shown 
that we can obtam results which are sufficiently accurate for the 
present without carrying ow structural analysis very far Yet even 
here, the correct relations of the Gymngspeims would never 
have been asceitained without patient and minute micioscopic 
study of the 1eproductive processes Upon these, indeed, the 
correct classification of the Vascular Cryptogams wholly depends, 
and generally, as we descend in the scale, external moi phology 
becomes more and more insecure as a guide, and a thorough 
knowledge of the minute structme and hfe history of each 
organism becomes indispensable to anything like a corect deter- 
mination of tts taxonomic position The marvellous theory of 
the true natme of lichens would never have been ascertained by 
the ordmary methods o7 examination which were held to be 
sufficient by lichenologists 

The final form of every natural classificatron—fo1 I have no 
doubt that the general principles I have laid down are equally 
irue in the field of zoslogy—must be to approximate to the 
order of descent Fo: the theory of descent became an mesistible 
induction as soon as the .dea of a natural classification had been 
fiimly grasped 

In 1egard to foweuing plants we owe, as I have said, the fist 
step in a natural chssıfication to ow own great naturalist, John 
Ray, who divided them into Monocotyledans and Dicotyledons 
The celebiated classification of Linnzeus was avowedly purely 
aitificial Jt was a tempoiaty eapedient, the provisional 
character of which no one realized more thoroughly than him- 
self He, in fact, himself gave us one of the euhest outlines of 
a truly natmal system Such a system is based on affinity, and 
we know of no othe: explanation of affinity than that which 1s 
implied in the word—namely, common paientaze No one finds 
any difficulty in admitting that, where a number of individual 
organisms closely resemble one another, they must have been 
deved fiom the same stoch I allow that, in cases where 
external form 1s w dely different, the conclusion to one who 1s 
not a natuialst is by no means so obvious But in such cases ıt 
rests on the profound and constant resemblance of internal points 
of structure Anyone who studies the matte: with a perfectly 
open mind finds it impossible to diaw a line If genetic iela- 
tionship o1 heredity 19 admitted to be the explanation of affinity 
in the most obvio 1s case, the stages are impeiceptible by which 
tne same conclusion 1s seen to be inevitable when the evidence 
1s fairly examined, even nase» wheie at the fust glance it 
seems least lihely 
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This leads me to touch on the great theory which we owe to 
Mr Darwin That theory, I need hard!y say, was not merely 
a theory of descent This had suggested itself to naturalists m 
the way I have indicated long before What Mr Darwin did 
was to show how by perfectly natmal causes the sepaiation of 
living oiganisms into races whicn at once resemble and yet differ 
from one another so profoundly came abcut Heredity expla.ns 
the resemblance , Mi Darwin's great discovery was that varia 
tion worked upon by natural selection eaplained the difference 
That explanation seems to me to gather stiength every day, and 
to continually reveal itself as a more and moie efficient solvent 
of the pioblems which present themselves to the student of 
natural history At the same time, I am far fiom cla.sming for ıt 
the authority of a scientific creed or even the degree of certainty 
which 1s possessed by some of the Jaws of astronomy I only 
affirm that as a theory it has proved itself a potent and invalu- 
able instrument of research Itis an immensely valuable ımduc- 
tion , but it has not yet reached such a position of certitude as has 
been attained by the law of gravitation , and I have myself, in 
the field of botany, felt bound to protest against conclusions 
being drawn deductively fiom ıt without being subjected to the 
test of eaperimental verification ‘This atutude of mine, which 
I believe I shaie with most naturalists, must not, howevei, be 
mistaken for one of doubt Of doubt as to the validity of Mi 
Darwin’s views I have none [I shall continue to have rone till 
I come across facts which suggest doubt But that 1s a different 
position from one of absolute ceititrde 

It ıs therefore without any dissatisfaction that I obseive that 
many competent persons have, while accepting Mi Daiwin’s 
theory, set themselves to criticize various pairts of ıt But I 
must confess that I am disposed to share the opimion expressed 
by Mr Huxley, that these ciiticisms really rest on a want of a 
thorough comprehension 

Mr Romanes has put forward a view which deserves the 
attention due to the speculations of a man of singular subtlety 
and dialectic shill He has startled us with the paradox that 
Mr Darwin did not, after all, put forth, as I conceive :t was his 
own impression he did, a theory of the origin of species, but 
only of adaptations, And inasmuch as Mr Romanes is of 
opinion that specrfic differences are not adaptive, while those 
of genera are, tt follows that Mr Darwin only really accou: ted 
fo. the origi of the latter, while for an explanation of the 
former we must look to Mı Romanes limself Foi my part, 
however, I am altogether unable to accept the premises, and 
therefore fail to reach the conclusion Specific differences 
as we find them in plants, are for the most part indubitab'y 
adaptive, while the distinctive characters of genera and of higher 
groups are rarely so Let anyone take the numerous species of 
some well-chatacterized English genus—for example, Ranuncu- 
us, he will find that one species ıs distinguished by having 
creeping stems, one by a tuberous 100t, ore by floating leaves, 
another by drawn-out submerged ones, and so on But each 
possesses those common characteis which enables the botanist 
almost at a glance, notwithstanding the adaptive disguise, to 
refer them to the common genus Ranunculus It ceems to me 
quite easy tọ see, m fact, why specific characters should be 
usually adaptive, and generic not so Species of any large 
genus must, from the nature of things, find themselves exposed 
to anything rather than uniform conditions They must acquire, 
therefore, as the very condition of their existence, those adaptive 
characters which the necessities of then hfe demand But this 
rarely affects those marks of affinity which still indicate their 
original common origin No doubt these were themselves once 
adaptive, but they have long been overlaid by newer and more 
urgent modifications Still, Nature is ever conservative, and 
these reminyscences of a bygone history persist, significant 
to the systematic botanist as tellmg an unmistakable family 
story, but far removed from the stress of a struggle in which 
they no longer are called upon to bear their part 

Another episode in the Darwinian theory ıs, however, likely 
to occupy our atteption for some time to come Tne biological 
world now looks to Prof Weismann as occupymg the most 
prominent position in the field of speculation His theory of 
the contmuity of the germ-plasm has been Sut before English 
readers with extreme lucidity by Prof Moseley That theory, I 
am free to confess, I do not find it easy to grasp clearly m all 
its c@ncrete details At any rate, my ow% studies do not furnish 
me with sufficient data for criticizing them m any adequate way 
It 1s, however, bound up with anether theory—the non-inherit- 
ance of acquired characters—which ıs more open to general 


discussion If with Weismann we accept this principle, iL 
cannot be doubted that the burden thrown on*naturai selection 
3S enoimously maeased But I do not see that the theory of 
natural selection itself 1s in any way impaned ın consequence 

The question, however, 1s, Aie we to accept the principle? 
It appears to me that ıt is entirely a matter of evidence It ıs 
proverbially difficult to prove a negative In the analogous case 
of the inhentance of accidental mutilations, Mr Darwin con- 
tents himself with observing that we should be ‘cautious m 
denying ıt ” Stull, I beheve that, though a great deal of pains 
has been devoted to the matter, there is no case in which it has 
been satisfactorily proved that a character acquired by an organ- 
ism has been transmitted to its descendants, and there is, of 
course, an enormous bulk of evidence the other way 

The consideration of this point has given rise to what has 
been called the new Lamarckism Now, Lamarck accounted 
for the evolution of organic Nature by two princrples—the tend- 
ency to progressive advancement and the force of external cn- 
cumstances The fist of these principles appears to me, Ithe 
Nagel’s internal modifying force, to be simply substituting a 
a name fo. a thing Lamarck, like many other people before 
him, thought that the higher organisms weie deirved from others 
lower ın the scale, and he explamed this by saying that they had 
a tendency to be so derived This appeais to me much as if we 
explained the movement of a train frêm London to Bath by 
attributing ıt to a tendency tu locomotion Mr Darwin hfted 
the whole matter out of the field of mere transcendental specu- 
lation by the theory of natmal selection, a perfectly intelligible 
mechanism by which the result might be brought about Science 
will always prefer a materal sogres operandi to anything so vague 
as the action sf a tendency : 

Lamarck’s second principle deserves much more serious ĉon- 
sideration To be perfectly fair, we must strip at of the crude 
illustrations with which he hampered it To suggest that a bird 
became web-footed by persistently stretching the skin between 
its toes, or that the neck of a giraffe was elongated in the per- 
petuil attempt to reach the folage of trees, seems almost zepug- 
nant to common-sense But the idea that changes in climate 
and food—ze¢ in the conditions of nutrition generally—may 
have some slow but direct influence on the organism seems, on à 
superficial view, so plausible, that the mind 1s very prone to accept 
t Mi Darwin has himself frankly admitted that he thought 
he had not attached sufficient weight to the direct action of the 
enyironment Yet itis extremely difficult to optain satisfac- 
tory evidence of effects produced in this way Hoffmann ex- 
perimented with much pais on plants, and the results were 
negative And Mr Darw.n confessed that Hoffmann’s paper 
had “ staggered ” him 

Organic evolution still, therefore, seems to me to be explained 
in the simplest way as the result of variation controlled by natural 
selection Now, both these factors are perfectly intelligible 
things Vauation 1s a mere matte: of every-day observation, 
and the stiuggle fo. existence, which is the cause of which 
natura] selecticn ıs the effect, 1s equally so If we state ın a 
parallel form tre Lamarckian theory, it amounts to a tendency 
controlled by external forces It appears to me that there 1s no 
satisfactory basis of fact fo. eithe: factor The practical supe- 
nonty of the Daiwinian over the Lamaichian theory 1s, as a 
working hypotiesis, 1mmeasuiable 

The new Lamanchian school, 1f I understand their views coi- 
rectly, seek to re-mtioduce Lamarch’s ‘tendency ” The fact has 
been admitted by Mr Darwin himself that variation ıs not 
ulumitable No one, in fact, has ever contended that any type 
can be reached from any pomt For example, as Wesmann 
puts it, ‘ Under the most favomaple cucumstances, a bird can 
never become transformed into a mammal” It ıs deduced from 
this that vaniation takes place in a fixed duection only, and this 
1s assumed to be due to an innate law of development, or, as 
Weismann has termed it, a ‘‘phyletic vital force” But the 
mtroduction of any such directive agency 1s superfluous, because 
the limitation of variability 1s a necessary consequence of the 
physical constitution of the varying organism 

It ıs supposed, however, by many people that a necessary pait 
of Mr Darwin’s theory 1s the explanation of the phenomenon 
of vanation tse f But really this is not more reasonable than 
to demand that ıt should explain gravitation or the source of 
solar energy The investigation of any one of these phenomena 
1s a matter of first-1ate importance But the cause of variation 
1s perfectly independent of the results that flow from it when 
suboidinated to aatural selection 
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Though ıt 1g difficult to estabhsh the fact that external causes 
piomote variation directly, it 1s worth considering whether 
they may not do soindirectly Weismann like Lamarck before 
him, has pomted out, as others have also done, the remarkable 
persistence of the plants and animals of Egypt, and the evr- 
dence of this 1s now even stronger We, at Kew, owe to the 
kindness of Dr Schweimfuth, a collection of specimens of plants 
fiom Egyptian tombs, which aie said to be as much as 4000 
years old They are still perfectly identifiable, and, as one of 
my predecessors in this chair has pointed out, they differ in no 
respect fiom their living grepresentatives in Egypt at this day 
The explanation which Lamarck gave of this fact “ may well,” 
says Sır Charles Lyell, “lay claim to our admiration” He 
attributed at, m effect, to the persistence of the physical geo- 
graphy, temperature, and other natural conditions The ex- 
planation seems to me adequate The plants and animals, we 
may fmrly assume, were, 4000 years ago, as accurately adjusted 
to the conditions in which they then existed as the fact of their 
persistence in the countiy shows that they must be now Any 
deviation from the type that existed then would either, there- 
fore, be disadvantageous or imdifferent In the former case ıt 
would be speedily eliminated, ın the latter ıt would be swamped 
by cross-breeding But we know that if seeds of these plants 
were introduced into gur gaidens we should soon detect varieties 
amongst their progeny Long observation upoa plants under 
cultivation has always disposed me to think that a change of 
external conditions actually stimulated vanation, and so gave 
natural selection wider play and a better chance of re establish- 
ing the adaptation of the organism to them Weismann ex- 
plains the remarkable fact that organisms may for thousands of 
y@ars reproduce themselves unchanged by the principle of the 
persistence of the germ plasm Yet ıt seems hard to beleve 
that the germ-plasm, while enshrined ın the mdrvidual whose 1ace 
it 19 to perpetuate, and nourished at its expense, can be wholly 
indifferent to all sts fortunes It may be so, but in that case it 
would be very unlike other living elements of organized beings. 

Tam bound, howevei, to confess that I am not wholly satıs- 
fied with the data for the discussion of this question which 
practical horticulture supphes That the contents of our gardens 
do exhibit the re-ults of variation m a most astonishing degiee 
no one will dispute But for scientific purposes any exact 
account of the treatment under which these variations have 
occurred 1s unfortunately usually wanting A gieat deal of the 
most striking vatiation 1s undoubtedly due to wide crossing? and 
these cases must, of couse, be eliminated when the object 15 to 
test the independent vaniation of the germ-plasm Hoffmann, 
whose experiments I have alieady referred to, doubts whether 
plants do as a matter of fact vary more under cultivation than ın 
their native home and under natural conditions It would be 
very interesting if this could be tested by the concerted efforts 
of two cultivators, say, for example, in Egypt and in England 
Let some annual plant be selected, native of the forme: country, 
and let its seed be transmitted to the latter Then let each 
cultivator select any variations that arise in regard to some given 
character, set to work, in fact, exactly as any gardener woulc 
who wanted to “‘impiove ’ the plant, but on a precoacerted 
plan A comparison of the success which each obtamed would 
be a measuie of the effect of the change of the environment on 
vaniabihty If ıt proved that, as Hoffmann supposed, the 
change of conditions did not affect what we may call the rate of 
variation, then, as Mi Darwim iemarks in writing to Prof 
Semper, ‘‘the astonishing variations of almost all cultivated 
plants must be due to selection and bieeding from the vai ying 
indiveduals This idea,” he continues, ‘‘crossed my mind 
many years ago, but I was afraid to publish it, as I thought that 
people would say, ‘How he does exaggerate the importance of 
selection’” From an independent consideration of the subject 
I also find my mind somewhat shaken about ıt Yez I feel 
disposed to say with Mi Darwin, “I still sust believe that 
changed conditions give the impulse to variability, but that they 
act 27 most cases m a very indirect manner ” 

‘Whatever conclusions we arrive at on these points, everyone 
wil agree that one result of the Darwinian theory has been to 
give a great impulse to the study of organisms, if I may say so, 
as ‘‘ going concerns” Interesting as are the problems which 
the structure, the functions, the affinity, or the geographical dis- 
tribution of a plant may afford, the living plant ın itself 1s even 
more interesting still 

Every organ will bear interrogation to trace the meaning and 
origin of its form and the part it plays im the plant’s economy 


That there 1s here an immense field for vestigation there can 
be no doubt Mr Darwin himself set us the example in a series 
of masterly investigations But the field 1s well-nigh mex- 
haustible The eatraordinary variety of form which plants 
exhibit has led to the notion that mach of ıt may have arisen 
from indifferent variation No doubt, as Mr Dawin has 
pointed out, when one of a gioup of stiuctures held together by 
some morphological or physiological zexzs varies, the rest will 
vary correlatively One variation then may, if advantageous, 
become adaptive, while the rest will be indifferent But it 
appears to me that such a principle should be applied with the 
greatest caution , and from what I have myself heard fall from 
Mi Daiwin, I am ied to believe that ın the later years of his 
life he was disposed to think that every detail of plant structure 
had some adaptive sigmificance, 1f only the clue could be found 
toit As regards the forms of flowers an enormous body of in- 
formation has been collected, but the vegetative organs have not 
yielded their secret to anything like the same extent My own 
impression 1s that they will be found to be adaptive in imnu- 
meiable ways which at present are not even suspected At Kew 
we have probably a larger numbei of species assembled together 
than aie to be found anywhete on the earth’s surface Here, 
then, is ample material for observation and comparison But 
the adaptive significance will doubtless often be found by no 
means to lie on the surface Who, for example, could possibly 
have guessed by inspection the purpose of the glandular bodies 
on the leaves of Acacia spherocephala and on the pulvinus of 
Cecropia peltata which Belt m the one case, and Fritz Muller 1 
the other, have shown to serve as food for ants? So far from 
this explanation being far-fetched, Belt found that the former 
“tee is actually unable to exist without its guard,” which it 
could not secure without some attraction 1n the shape of food. 
One fact which strongly impiesses me with a belief in the adap 
nve sigmficance of vegetative characters 1s the fact that they 
are constantly adopted ın almost identical forms by plants of 
widely different affinıty If such forms weie without significance 
one would expect them to be infinitely vated If, however, 
they are really adaptive, it 1s intelligible that different plants 
should independently avail themselves ôf identical appliances 
and expedients 

Although this country 1s splendidly equipped with apphances 
for the study of systematic botany, o1r Universities and Colleges. 
fall far behind a standard which would be considered evem 
tolerable on the Continent in the means of studying morpho- 
logical and physiological botany or of making reseuches in 
these subjects There is not at the moment anywhere ır 
London an adequate botanical laboratory, and though at most 
of the Univeisities matters are not quite so bad, still I am not 
aware of any one where it 1s possible to do more than give the 
routine instiuction, or to allow the students, when they have 
passed through this, to work for themselves It ıs not easy to 
see why this should be, because on the animal side the accom- 
modation and appliances for teaching comparative anatomy and 
physiology are always adequate and often palatial Sull less 
explicable to me ıs the ‘tendency on the part of those who have 
charge of medical education to eliminate botanical study from 
the medical curriculum, since historically the animal histologists 
owe everyılung to bofanists In the seventeenth century, as I 
have already mentioned, Hooke first brought the microscope to 
the investigation of o ganic stiucture, and the tissue he exammed 
was cork Somewhat later, Grew, ın his ‘‘ Anatomy of Plants,” 
gave the first germ of the cell-theory Duung the eighteenth 
century the anatomists were not meiely on a hopelessly wiong 
tack themselves, but they were bent on dragging botanists into 
italso It was not till 1837, a little more than fifty years ago, 
that Henle saw that the structure of epithelium was practically 
the same as that of the favenchyma plantar um which Grew had 
described 150 years before Iwo years later Schwann pub- 
lished his immortal theory, which comprised the ultimate facts 
of plant and animal anatomy unde: one view But it was toa 
botanist, Von Mohl, that, in 1846, the biological world owed 
the first clear description of protoplasm, and to another botanist, 
Cohn (1851), the identification of this with the sarcode of 
zoologists 

Now the lustoric order in discovery ıs not without is sig- 
nificance The path which the fust investigators found® most 
accessible 1s doubtless that which beginners will also find easiest 
to tread Ido not myself heneve that any better access can be 
obtained to the structure and functions of living tissues than by 
the study of plants However, I am not without hopes that the: 
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serious study of botany in the laboratory will be ın time bettei 
cared for I do not hesitate to claim for it a position of the 
gieatest mpoitance in ordinary scientific education Ali the 
essential phenomena of living organisms can be readily demon 
strated upon plants ‘Lhe necessary apphances are not so 
costly, and the work of the class room 1s free from many diffi- 
culties with which the student of the animal side of biology has 
to contend 

Those, howevei, who have seriously devoted themselves to the 
pursuit of ehe: morphological o1 physiological botany need not 
now be wholly at a loss The spleadid labcratory on Plymouth 
Sound, the erection of which we owe to ‘he eneigy and en- 
thustasm of Piof Ray Lankester, 1s open to botanists as well as 
to zoologists, and affords every opportunity for the investigation 
of marine plants, ın which little of late years has been dore in 
this country At Kew we owe to private murificence a com- 
modious laboratory ın which much excellent work has aheady 
been done And this Association has maae a small grant in 
aid of the establishment of a laboratory in the Roval Botanic 
Garden at Perademya, in Ceylon It may be hoped that this 
will afford facilities for work of the same sird as has yielded 
Di Tienb such a rich harvest of results in the Butenzorg 
Botanic Gaiden in Java 

Physiological botany, as I have aleady pointed out, 1s a field 
in which this countiy in the past has accomplished great things 
It has not of late, howeve1, obtained an amount of attention n 
any way proportionate to that devoted to animal physiology In 
the interests of physiological science generally, this 1s much to 
be deplored, and I believe that no one was more firmly con- 
vinced of this than Mı Darwin Only a sl ont time before his 
death, in writing to Mı Romanes on a book chat he had 1ecenrly 
been reading, he said that the author had made “a gigantic 
oversight in never considering plants these would simplify the 
problem for him” ‘This goes to the root of the matter There 
1s, ın my Judgment no fundamental biological problem which 1s 
not exhibited ın a simple: foım by plants taar animals It 1s 
possible, however, that the distaste which seems to exist amongst 
ou: biologists for physiological botany may be due in some 
measure to the extiemely physical point of view fiom which it 
has been customary to treat ıt on the Continent It 1s owing in 
gieat measure to the method of Mr Darw.n’s own admirable 
1esearches that in this country we have been led to a more 
excellent way The work which has been lately done in 
England seems to me full of the highest promise Mı Fiancs 
Dawn and Mı Gardiner have each in different directions 
shown the entuely new point of view which may be obtained by 
treatmg plant phenomena as the outcome of the functional 
activity of protoplasm JI have not the least doubt that by pur- 
suing this path English research will not merely place vegetable 
pbysiology, which has hithe:to been too much under the influence 
of Lamarck.sm, on a more iational basis, tut that it will also 
sensibly react, as ıt has done often before, on animal physiology 

‘There 1s no part of the field of physiological botany which 
has yielded 1esults of moire interest and importance than that 
which 1elates to the action of ferments and fermentation , and I 
could hardly give youa better lustiation of the purely biological 
method of treating ıt I believe that these results, wonderful 
and fascinating as they aie, afford bat a fait indication of the 
1ange of those that aie still to be accomplished Tne subject is 
one of extreme intricacy, and it 1s not easy to speak about it 
briefly To begin with, it embodies two distinct gioups of 
phenomena which have ın reality very ttle which 1s essential in 
common 

What are usually called ferments aie periaps the most 1e- 
mauikable of all chemical bodies, for they have the power of effect- 
ing very piofound changes in the chemical constitution of other 
substances, although they may be present in very minute quantity , 
but, and this 1s then most singulai and characteristic property, 
they themselves 1emain unchanged ın the process It may be 
Said without hesitation that the whole nutiition of both animals 
and plants depends on the action of feiments Oigamsms ate 
incapable of vsing solid nutrient matter for the 1epan ana 
extension of their tissues , this must be first biought intoa soluble 
form before ıt can be made available, and this change 1s generally 
brought about by the action of a ferment An.mal physiology 
has loħg been familiar with the part played by ferments, and 
it may be said that no small part of the anima’ economy ıs made 
up of organs requned eithe: for th¢ manufacture of ferments o1 
for the exposure of ingested food to their action It may seem 
strange at first sight to speak of analogous processes taking 


place ın plants But ıt must be remembered that plant nutution 
includes two very distinct stages Certain pats of plant build 
up, as everyone knows, fiom external inorganic materials sub- 
stances whıch are available for the construction of new tissues 
It might be supposed that these are used up as fast as they are 
formed But it 1s not so, the life of the plant 1s not a continuous 
balance of income and expenditure On the contrary, besides 
the general mamtenance of its stiucture, the plant has to provide 
from time to time for enormous resources to meet such exhausting 
demands as the renewal of foliage, the production of flowers, 
and the subsequent maturing of fruit e 

In such cases the plant has to draw on an accumulated store 
of solid food which has rapidly to be converted into the soluble 
form in which alone it 1s capable of passing through the 
tissues to the seat of consumption And I do not doubt for my 
part that in such cases ferments aie brought into play of the 
same hind and in the same way as in the animal economy 
Take such a simple case as a potato-tuber This 1s a mass of 
cellular tissue, the cells of which are loaded with starch We 
may eithe: dig up the tuber and eat the starch ourselves, or we 
may leave ıt in the ground, ın which case ıt will be consumed 
in providing material for the growth of a potato-plant next yea 
But the processes by which the insoluble staich 19 «made avail- 
able for nutriticn are, I cannot doubt, clogely simila: in ether 
case 

When we inqune further about these mysterious and all- 
impoitant bodies, the answer we can give ıs extremely inade- 
quate It 1s very difficult to obtain them in amount sufficient 
foi analysis, o1 12 a state of purity We know, however, that they 
are closely allied to albuminoids, and contain m'tiogen in vay- 
ing piopoition Papan, wlıch is a vegetable ferment derived 
from the frut of the papaw, and capable of digesting most 
animal albuminoids, 1s said to have the same ultimate compost- 
tion as the pancreatic ferment and as peptones, bodies closely 
allied to proteids the properties of all three bodies are, how- 
eve, very different It seems clear, nevertheless, that ferments 
must be closely allied to proteids, and, like these bodies, they 
are, no doubt, directly derived fiom protoplasm 

I need not 1emind you that, unlike othe: constituents of plant 
tissues, protoplasm, as a condition of its vitality, 1s ın a constant 
state of molecuwar activity The martenance of this activity 
involve, the supply of energy, and this 1s partly derved from 
the waste of its own substance This ‘‘self-decomposition ” of 
the protoplasm -1berates energy, and in doing so gives 118e to a 
numbei of more stable bodies than protoplasm Some of these 
aie used up agam in nutiition , others are thrown aside, and are 
never drawn again into the inner circle of vital processes In 
the animal onganism, where the stuictest economy of bulk is a 
paramount necessity, they are promptly got rid of by the pro- 
cess of excretion In the vegetable economy these residual pio- 
ducts usually renain And it ıs for this reason, I may point 
out, that the study of the chemistry of plant nutiition appeais 
to me of such :mmense importance The recoid of chemical 
change ıs so much moie carefully preserved, and the piob- 
ability of our being able to trace the course ıt has followed 1s 
consequently far more likely to be attended with success 

This preseivation in the plant of the residual by-products of 
protoplasmic activity no doubt accounts for the cncumstance 
which otheiwise 1s extremely perplexing—the profusion of sub- 
stances which we meet with in the vegetable kingdom to which 
itis haid to attribute any useful pmpose It seems probable 
that feiments, ın a gieat many cases, belong to the same cate- 
gory Laimagine that it ıs in some degree accidental that some 
of them have been made use of, and thus the plant has sbeen 
able to temporar ly loch up accumulations of food to be diawn 
upon in futue shases of its life with the certainty that they 
would be available Without the feiments the hey of the 
storehouse would be lost nretrievably 

Plants, moieovei, are now hnown to possess feiments, and 
the number will doubtless inciease, to which it ıs difficult to 
attribute any userul function Papain, to which I have aheady 
alluded, abounds ın the papaw, but it ıs not easy to assign to 
it any definite fanction, still less ıs ıt easy, on teleological 
grounds, to acccunt for the 1ennet ferment contamed in the 
fruits of an Indian plant, Withama coagt’ans, and admirably 
investigated by M1 Sheridan Lea 

Having dwelt so far on the action of ferments, we may now 
turn to fermentation, and that other hind of chinge -n organic 
matter called ‘‘punefaction,” which ıs known to be closely 
allied to fermentation Ferments and fermentation, as I have 
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alieady 1emaif&ed, have very little to do with one anothe: , and 
it would save confusion and emphasize the fact if we ceased to 
speak of feiments but used some of the alternative names which 
have teen proposed for them, such as cymases or enzymes 

The classical case of fermentation, which 1s the root of our 
whole knowledge of the subject, ıs that of the conversion of 
sugar into alcohol Its discovery has everywhere accompanied 
the first stages of civihzation in the human iace Its details are 
now taught in our text-books , and I should hardly hope to be 
excused for referring to itm any detail if ıt were not necessary 
for my purpose to draw yom attention moie particulaily to one 
o: two points connected with ıt 

Let us trace what happens ina feimenting liquid It becomes 
tubid, it fioths and effervesces, the temperature sensibly ın- 
creases , this is the first stage After this ıt begms to clear, the 
tui bidity subsides as a sediment , the sugan which the fluid at first 
contained has in great pait disappeared, and a new ingredient, 
alcohol, 1s found ın its place 

It ıs just fifty yems ago that the great Dutch biologist Schwann 
made a seues of investigations which incontrovertibly demon- 
strated that both fermentation and putrefaction were due to the 
presence of minute organisms which live and propagate at the 
expense of the Itquids in which they produce as a iesult these 
extiaoidinary change® The labours of Pasteu have confirmed 
Schwann’s 1esults, and—what could not have been foieseen— 
have extended the possibilities of this field of mvestigation to, 
those disturbances in the vital phenomena of living organisms 
themselves which we include under the name of “disease,” and 
which, no one will dispute, are matters of the deepest concein 
to every one of us 

Now, at first sight, the conversion of staich into sugar by 
means of diastase seems stuilingly analogous to the conversion 
of suga: into alcohol It 1s for this 1eason that the phenomena 
have been so long associated But it 1s easy to show that they 
are stukingly different Diastase 1s a chemical substance of 
obscure composition it is tive, but mert and destitute of any vital 
piopeities, nor is 1t affected by the changes ıt induces Yeast, 
on the other hand, which 1s the active agent ım alcoholic 
fermentation, ıs 2 definite organism, ıt enormously incieases 
during the process, and ıt appears to me impossible to resist the 
conclusion that fermentation ıs a necessary concomitant of the 
peculiar conditions of its life Tet me give you a few facts 
which go to piove this In the fist place, you cannot fegnent 
a perfectly pue solution of sugar ‘The fermentable fluid must 
contain saline and nitrogenous matters necessary for the nutri- 
tion of the yeast protoplasm In pure sagar the yeast staives 
Nest, Schwann found that known piotoplasmic poisons, by 
killing the yeast-cells, would prohibit fermentation He found 
the same result to hold good of putiefaction, and this 1s the 
basis of the whole theory of antseptics Nor can the action of 
yeast be attributed to any ferment which the yeast secretes It 
js true that pure cane-sugar cannot be fermented, and that yeas: 
effects the mveision of this, as it ıs called, into glucose and 
leevulose It does this by a ferment which can be extracted from 
it, and which is often present in plants But you can extract 
nothing fiom yeast which will do its peculiaa work apart from 
itself Helmholtz made the ciucial eape1iment of suspending a 
bladde full of boiled giape-juice m a vat of fermenting must , 
it underwent no change, and even a film of blotting-paper has 
been found a sufficient obstacle to its action We are duven, 
then, necessarily to the conclusion that in the action of ‘‘fei- 
ments” o1 zymases we have to do with a chemical—z e a purely 
physwal process , while 1n the case of yeast we encounter a purely 
physiological one 

How, then, is this action to be eaplamed? Pasteur has laı 1 
stiess on a fact which had some time been known, that the pio- 
duction of alcohol fiom sugai is a result of which yeast has not 
the monopoly If itpening fiuits, such as plums, aie hept in an 
atmosphere free from oxygen, Berard found that they, too, 
exhibit this lemaikable transfoimation , then sugar 1s converted 
appieciably mto alcohol On the other hand, Pasteur has shown 
that, 1f yeast is abundantly supplied with oaygen, ıt feeds on the 
sugar of a fermentable fwd without producing alcohol Bu’, 
under the ordinary circumstances of fermentation, its access to 
oxygen ıs practically cut off, the yeast, then, 1s ın exactly the 
same predicament as the fiut in Bérard’s experiment Sugai 1s 
broken up into carbon dioxide and alcohol im an amount fat in 
excess of the needs of mere nutrition In this dissociation it 
can be shown that an amount of energy 1s set fiee in the form of 
heat equal to about one tenth of what would be pioduced by the 
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total combustion of an equivalent amount of giape-sugar If 
the piotoplasm of the yeast could, with the aid of atmospheric 
oxygen, completely decompose a unit of giape-sugar, 1t would 
get ten times as much energy in the shape of heat as ıt could 
get by breaking ıt up into alcohol and carbon dioxide It 
follows, then, that to do the same amount of giowth in either 
case, 1t must bieak up ten times as much sugar without a supply of 
oxygen as with it And this throws light on what has always 
been one of the most 1emarkable facts about fermentation—the 
enormo 1s amount of charge which the yeast manages to effect ın 
Ploportion to its own development 

There are still two pomts about yeast which deserve attention 
before we dismissit When a fermenting hquid comes to contain 
about-14 per cent of alcohol, the activity of the yeast ceases, 
quite independently of whethe: the sagar 1s used up or not In 
other cases of fermentation the same mhıbıtıng effect of the 
pioducts of fermentation is met with Thus, lactic fermentation 
soon comes to an end urless calcium carbonate or some similar 
substance be added, which removes the lactic acid from the 
solution as fast as it 15 formed 

The othe: pomt «s that m all fermentations, besides what may 
be teamed the piimuy products of the process, othe: bodies are 
pioduced In the case of alcoholic fermentation the piimaiy 
bodies are alcohol and carbon dioxide , the secondary, succinic 
acd and glycelire Delpino has suggested that these last 
are i1esidual products derived from that portion of the fei- 
mentable matte: whichis duectly apphed to the nutrition of the 
protoplasm 

Yeast, itself the oganism which effects the 1emakable 
changes on which I have dwelt, 1s somewhat of a problem It 
1s clear that it 15 2 fungus, the germs of which must be ubiqm- 
tous in the atmosp.eie ‘It 1s difficult to believe that the sumple 
facts, which me all we know about it, constitute its entne 
life-history It 1 probably a tiansitory stage of some more 
complicated organ.sm 

I can only buefy iefer to putiefaction This is a fai more 
complex piocess thin that which I have traced in the case of 
alcoholic fermentation In that, nttiogcen,s absent, while 1t 1s an 
essential ingredient mm albummoids, which aie the substances 
which undergo putrefactive changes But the general principles 
are the same Here, toc, we owe to Schwann the demonstration 
of the fact that tne effective agents in the piocess are living 
orgamsms If we put mto a flash a putrescible hquid such as 
broth, boil it fo. some time, and durmg the process of boiling 
plug tae mouth wh some cotton-wool, we know that the broth 
will ieman long unchanged, while if we remove the woot 
putiescence soon begins Tyndall has shown that, 1f we 
conduct the expe: ment on one of the hgh glaciers of the Alps, 
the cotton-wool may be dispensed with We may infei, then, 
that the gems of the oigamsms which pioduce putrefaction aie 
anundant in the lower levels of the atmosphere and are absent 
fiom the higher They me wafted about by curents of an ; 
but they me not imponderable, and in still an they gradually 
subsice J) Lo’ge has shown that an is rapidly cleared of 
suspended dust by an electric dischaige, and this, no doubt, 
affords a simple explaination of the popular belief that thunderous 
weather 1s favourable to putrefactive changes 

Cohn beheves that putrefaction 1s due to due to an organism 
called Bacterium ferma, which plays m it the same pait that 
yeast does m fermentation This 1s probably too simple a 
statement , but the general phenomena are neveitheless simular 
There 15 the same breaking down of complex into simpler 
molecules , the same evolution of gas, especially carbon dioxide , 
the same rise of temperature The moie or less stable products 
of the process are infinitely more veried, and it 1s difficult, 1f not 
impossibJe, to sy, ın the present state of our hnowledge, 
whether in most cases they are the direct outcome of the putre- 
factive process, o1 1esidual products of the protoplasmic activity 
of the oiganisms which induce ıt Perhaps, on the analogy of 
the higher plants ın which some of them also occur, we may 
attubute to the lutter category certain bodies closely 1esembling 
vegetable alkalotus , these are called ptomaines, and are extremely 
poisonous Besides sı ch bodies, Bacteria undoubtedly generate 
true ferments anc peculiar colouring-matters But there are m 
most cases of putrefaction a profusion of other substances, 
which iepresent the various stages of the bieaking up ‘%f the 
complex proteid molecule, and are often themselves the outcome 
of subsidiary fermentations $ 

These results aie of great terest fiom a scientific pomt of 
view But then impoitance at the present moment ın the study 
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of certain kinds of disease can hardly be exaggerated I have 
already mentioned Henle’as having fist found the tiue clue to 
animal histology ın the stiucture of plants As early as 1840 
the same observer indicated the grovnds for regaiding con- 
tagious diseases as due to living organisms I will state his 
argument in the words of De Bary, whose ‘‘ Lectures on Bacteria,” 
the last work which we owe to his gifted hand, I can confidently 
aecommend to you as a luminous but*critical discussion of a vast 
mass of difficult and conflicting literature 

It was, of course, clear that contagion must be due to the com- 
munication of infectious particles or contagia These contagia, 
although at the time no one had seen them, Henle pointed out, 
“have the power, possessed, as far as we know, by living 
creatures only, of growing unde: favourable conditions, and of 
multiplying at the expense of some other substance than then 
own, and therefore of assimilating that substance” Henle en- 
forced Ius view by comparison with the tneory of fermentation, 
which had then been promulgated by Schwann But for many 
yeais his views found no favour Bo‘anists, however, as in so 
many other cases, struck on the right path, and fiom about the 
yea 1850 steady progiess, ın which De Bary himself took a 
Jeading part, was made in showing tkat mos: of the diseases of 
plants are due to parasitic mfection The reason of this success 
was obvious the structure of plants makes them more accessible 
to research, and the invading parasites are larger tnan anima 
contagia On the animal side all real progiess dates from about 
1860, when Pasteur, having estabushed Schwann’s theory of 
fermentation on an impregnable basis, took up Henle’s theory 
of living contagia 

The only risk now is that we may get on too fast To put 
the true theory of any one contagious disease on as firm a basis 
as that of alcoholic fermentation 1s no easy matter to accomplish 
But I believe that this 1s, notwithstanding a flood of face 
speculation and imperfect 1esearch, slowly being done 

‘There are two tracts in the body which are obviously accessibie 
to such minute organism$ as Bacteria and favourable for their 
development These are the alimentary canal and the blood 
In the case of the former there ıs evidence tnat every one of us 
possesses qute a little flora of varied forms and species They 
seem for the most part, ın health, to be comparatively innocuous , 
indeed, ıt is believed that they are ancilla1y to and aid digestion 
But ıt 1s easy to see that other kinds may be mtroduced, or those 
already present may be called into abnormal activity, and 
fermentative processes may be set up of a very inconvenient 
‘kind These may result in meie digest-ve disorder, or in the pro- 
duction of some of those poisonous derivatives of proteids of 
which I have spoken, the effect of which upon the organism 
may be most disastrous 

The access of Bacteiia to the blood is a far more serious 
matte: They produce phenomena the obvious analogy of which 
to fermentative processes has led to the 1esulting diseases being 
called zymotic Take, for example the disease known as 
“‘relapsing fever” This ıs contagious After a penod of 
ancubation, violent fever sets in, which lasts for something less 
than a week, is then followed by a period of absence, to be again 
followed ın succession by one or more sim.lar attacks, which 
~ultimately cease Now you will observe that the analogy toa 
fermentative process 1s very close The period of incubation 1s 
‘the necessary interval between the introduction of the germ and 
its vegetative multiplication in sufficient numbers to appreciably 
affect the total volume of the blood ‘lhe rse in temperature 
and the limited duration of the attack me equally, as we have 
seen, characteristic of fermentative processes while the bodily 
exhaustion which always follows fevei 1s the obvious result of the 
dissipation by the feiment organisms of nutritive matter destined 
for the repair of tissue waste During the piesence of this fever 
there 1s present in the blood an organism, Sperochete ober meres l, 
so named afte: its discoverer This disappears when the fever 
subsides It 1s found that if other individuals are ioculated 
with blood taken from patients during the fever attack, the 
disease 1s communicated, but that this ıs not the case if the 
anoculation 1s made during the period of fieedom The evidence, 
then, seems clear that this disease is due to a definite organism 
The interesting point, however, anses, why does the fever 1ecur, 
and why eventually cease? ‘The analogy of fermentation leads 
to the hypothesis that, as in the case of yeast, tne products of its 
action inhibit afte: a time the further activity of the Sperochete 
The inhibiting substance is, no dobt, eventually :emoved par- 
‘ually from the blood by its normal processes of depuration, 
and the surviving ındıv duals of Sgz7echete can then continue 
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their activity, as ın lactic fermentation With regafd to the final 
cessation of the disease, there are facts which may lead one to 
suppose that in this as ın other cases sufficient of the inhibiting 
substance ultimately 1emains m the organism to protect it 
against any further outbreak of act'vity on the part’ of the 
Sper ochate i 

Here we have an example of a disease which, though having 
a well-marked zymotic characte, 1s compaiatively harmless In 
anthrax, which ıs known to be due to Bacillus anthracis, we have 
one which 1s, on the contrary, extremely fatal I need not enter 
into the details It ıs sufficient to say that there is reason to 
believe that the Bacz//zs produces, as one of those by-products of 
protoplasmic destruction to which I have already alluded, a 
most vuulent poison But the remarkable thing ıs that this 
Bacillus, which can be cultivated externally to the body, 1f kept 
at a heightened temperature, can be attenuated in its virulence 
It drops, in facr, the excietion of the poison It ıs then found 
that, 1f injected into the blood, ıt does no mischief, and, what 1s 
more extraordinary, if the Bacillus ın its most lethal form 1s 
subsequently introduced, ıt too has lost its power The explana- 
tion of the immunity in this case 1s entirely different fiom that 
which was suggested by a consideration of the facts of relapsing 
feve. Theiesearches of Metschnihoff have led to the hypothesis 
that in the present case the white blood-rpuscles destroy the 
Bacillus When they first come into contact with these in their 
virulent form, they are unable to touch them Butif they have 
been educated by first having piesented to them the attenuated 
form, they find no difficulty in grappling with the malignant 
This 1s a very remarkable view I should not have put ıt before 
you had there not been solid reasons for 1egaiding the idea 
of the education of protoplasm with scientific respect The 
plasmodia of the Myxomycetes, which consist of naked proto- 
plasm, are known to become habituated to food which they at 
first reject, and the researches of Beyerinck on the disease known 
as “gumming” in plants have apparently shown that healthy 
cells may be taught, as it were, to produce a ferment which 
otherw.se they would not excrete 

If Metschmikoff’s theory be true, we have a rational explana- 
tion of vaccinat.on and of preventive inoculation generally It 
1s probably, however, not the only explanation And the theory 
of the inhibitive action upon itself of the products of the ferment- 
organism’s own activity ıs still being made the basis of experi 
mente In fact, the most recent results point to the possibility 
of obtaining protection by injecting into the blood substances 
artificially obtamed entirely independent of the organisms whose 
development they inhibit 

It 1s .mpossible for me to touch on these important matters at 
any gieater length, but I doubt if the theory of fermentation, as 
applied to the diseases of organisms, has as yet more than 
opened its first page It seems to me posstble that, besides the 
rational explanation of zymotic diseases, ıt may thiow light on 
others where, cwing to abnormal conditions, the organism, 
as in the case of Bérard’s plums, ıs itself the agent ın its own 
fermentative piocesses 

And now I must conclude I have led you, I am afraid, a 
too lengthy and vared a journey ın the field of botanical study 
But to sum up my argument [ believe I have shown you that 
at the bottom of every great bianch of biological inquiry it has 
neve been poss-ble to neglect the study of plants, nay, more, 
that the study of plant-life has generally given the key to the tiue 
course of invest.gation Whether you take the problems of 
geographical distribution, the most obscuie points in tne theory 
of organic evolution, o1 the innermost secrets of vital phenomena, 
whether in healtk or disease, not to consider plants 1s still, m the 
words of Mr Darwm, “a gigantic oversight, for these would 
simplify the prob.em ” 
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ON opening the present session of the Geographical Section 
of the British Association I cannot refrain fiom alluding to the 
last occasion, now neaily a quarter of a century ago, upon which 
it met in this city Lhe chair was then filled by one to whom I, 
ın common with cthers of the younger generation of that day, 
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must ever owe a deep debt of gratitude for many hindly words of 
advice and encouragement Then, as now, populai interest 
centied in Africa, and Sir Roderick Murchison, on taking the 
chau, was accompanied by a group of distinguished African 
explorers Some amongst us may 1emember the enthusiastic 
greeting accorded to Livingstone, and the heart-felt sorrow 
caused by the announcement that the gallant, chivalrous officer, 
whose name will ever live in history as the discoveie: of the 
sources of the Nile, had been cut off ın the fullness of his strength 
and vigour , 

The African travellers who have honoured us with their 
presence to-day, have shown the same pluck, the same persever- 
ance, the same disiegard of personal risk and comfort as their 
predecessors One African traveller, a distinguished officer of 
the German army, who hoped to have been with us, has this 
year been awarded the highest honom which the Royal Geo- 
graphical Society can confer—its gold medal Lieut Wissman, 
who possesses all Livingstone’s indomitable cowage, his con- 
stancy of purpose, and his kindly feeling towards the natives, 
has twice crossed Africa, in its widest extent, without fining a 
shot in anger He returned secently to Emope, filled, lıke the 
great English travellei, with indignation at the atiocities per- 
petrited by the Arabs èn the blacks, and eager to find means, 
if such there be, of putting an end to, o1 at least mitigating, the 
unspeakable horrors of the slave tiade He 1s now onganizing 
an eapedition which has the double object of opening up the 
territory in Eastern Africa that falls within the sphere of Ger- 
man influence, and of bearing 1ehef to Fmin Pasha In both 
enterprises we maj heartily wish him “ God speed ! ’ 

The light thrown upon the interior of the Dark Continent is 
the most striking feature of geographical exploration during the 
last twenty-five yeas , and it ıs 1eally the work of the last eleven 
years, for ıt was only in 1877 that Mr Stanley, by his remarkable 
journey, gave a new continent to the world If Su Rodenck 
Murchison were now alive he wouid feel more than gratified at 
results which have been so largely due to his mitrative I pro 
pose, presently, to return to the interesting subject of Africa , 
but I would fist draw attention to the mfluence which the 
natural featmes of the earth’s surface have had, and are still 
having, ın conjunction with other causes, on the trade routes 
and commercial ielations between the West and the East, and 
more especially with India 

The great civilizations of high antiquity appear to have fisen 
and expanded in four riverain districts Chinese in the basins of 
the Hoang-ho and the Yang tse-hiang , Hindu in those of the 
Indus and the Ganges, Chaldean and Assy1o-Babylonian in 
those of the Tigris and Euphrates , and Egyptian in that of the 
Nile India 1s separated from China, on the one hand, by 
1ugged, lofty mountain ranges, and the high-lying plateau of 
Tibet . and from Mesopotamia, on the othe, by the Sulei- 
man Mountains and the Perso-Afghan plateau Intercom- 
munication between these early seats of man’s activity must, 
therefore, have been of slow growth From Mesopotamia, on 
the contrary, there 1s easy access to the Nile basin by way of 
Syiia and Palestine, and there are indications of traffic between 
these districts at a very 1emote period Inquiry into the causes 
which first led to intercommunication and into the means by 
which it was effected 1s needlesss Desue of gain, lust of power, 
weie as much a part of human nature ın the earliest ages as they 
are now The former induced the pioneeis of commerce to feel 
their way across tiachless deserts, and to biave the hidden 
danggis of the sea, and for nearly three hundied years it led 
gallant men to seek a way to the wealth of India though the 
ice-laden seas of the Arctic iegion The latte: brought the 
great empires of Assyria and Egypt into hostile conflict, and 
carried Alexander to the banks of the Oxus and the Indus, and 
it 1s largely answerable for the land-hunge: of European States 
in our own generation 

Nations rise, fall, and disappear, but commerce extends in 
evei-widening circles, and knows no limits Efforts are con- 
stantly being made to discover and open up new fields of com- 
mercial activity and to connect the gieat cenlies of commerce by 
quicker and shorter trade routes The earliest tiaffic was con 
ducted by land men travelled together ın caravans for mutual 
protection, and 1ested wheie food and wate: wue to be obtained , 
at the most important of these halting-places cities were founded 
As tiade extended, ıt became necessary to caii} goods through 
independent tribes or countries which often insisted on 1etaming 
the transit trade in their own hands, and this led to the mse of 
cities at points convenient for the transfer of loads and the 
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exchange of commodities of one country for those of another 
Generally speaking th's early overland trade was co extensive 
with the geographical limit of the camel Next ın order to land 
traffic came that by water, first on rivers, then on the sea, and 
cities naturally sprang up at places on the coast where the mer- 
chandise brought down the rivers ın boats could, conveniently 
and safely, be transferred to galleys or ships suitable foi coasting 
Afte: a knowledge of the monsoons had been acquned, men 
began to trust themselves to the open sea, the ships were ım- 
proved, and a system was established unde: which voyages were 
made, with gieat regularity, at certain seasons of the year, so 
that advantage might be taken of the periodic winds Incieased 
knowledge of the globe, improvements ın the art of shipbuilding, 
and the invention of the steam engine, have gradually led to the 
ocean traffic of the present day, conducted by large steamers 
which, regardless of wind and tide, follow the most direct course 
from one pomt to anothe: The trade routes of the world are 
subject to two great modifying influences, one physical, the 
other political The inland trade of India, fo. instance can 
only reach Central Asia and the West by way of Herat o1 
Bamian , caravan roads across the deserts of Asia and Africa 
must follow lines of springs or wells , climatic conditions render 
all Polar outes impracticable , and the removal of a physical 
obstacle, by the construction of the Suez Canal, 1s now causing 
a remarkable redistribution of the channels of commerce So, 
too, disturbance of traffic by wai, or its designed destruction by 
conquerors , and great political changes, such as the establish- 
ment of the Persian Empne, the nse of Rome, the disruption of 
the Roman Empne, and the advent of the Arabs to power in 
Wsstein Asia, divert trade fiom its accustomed 1outes and force 
it into new channels to the ruin of some cities and States and 
the enichment of others The general tendency of trade so 
diveited 1s to seek, where possible, a maiitime route, for water 
transport ıs not only less costly but less lable to interruption 
than land tiansport 

India, partly fiom its geographical position, partly fiom the 
character of its people, has always played a passive 7/e in com- 
merce, and allowed the initiative in coramercial enterprise to 
rest with the West The greatest advantages have always been 
deiived from the possession of the trade between the Last and 
the West, and fiom a remote penoa the nations of the world 
have contended foi this rich puze One State after another has 
obtained and lost the prize, England now holds ıt, but if she 
1s to heep what she has obtained there must be a far closer study 
than there has hitherto been of geography and tetresti:al phe- 
norena in then relation to commerce ‘Trade between the 
East and the West may be divided into thiee periods the first, 
during which the limits of Onental commerce were the eastern 
and south-eastern shores of the Mediterianean, closed with the 
foundation of Carthage about 800 BC , the second, or Mediter- 
ranean period, ended in the fifteenth century, the ¢herd, or 
Oceamic penod, has lasted to the present day In the first 
period there were two principal lines of traffic the southern sea 
route, following the coast line, and the northern land route, 
tiaversing Asia in its whole extent from east to west There 
are indications of communication between China and the West 
so early as 2698 BC , and ın 2353 BC an embassy airived in 
China from a country which is supposed to have been Chaldea 
There is also an early notice of caravan taffic in the company 
of Ishmaelites, bearing spicery, and balm, and myrrh to Egypt, 
to whom Joseph was sold (Genesis xxxvii 25-28) The earhest 
maritime people to appreciate the value of trade between the 
East and West were, apparently, those living along the south 
coast of Arabia Happily situated petween the Persan Gulf 
and the Red Sea, and separated by vast deserts fiom the great 
nations of .Asia, the Sabseans weie free fiom those alternations 
of industry and war which are so unfavourable to commercial 
pursuits , for centuries they possessed the commerce of India, 
and they became famous for their opulence and luxury Sabæan 
ships visited Ceylon and the Malabai coast, and Sabzean mer- 
chants supplied Indian goods to Mesopotamia and Syuia, as 
well as to Egypt and Ethiopia The ships trading to the Per- 
sian Gulf discharged their cargoes near the mouth of the 
Euphrates, whence the traffic passed partly by 11vet, partly by 
land, to the coast towns of Syria and Palestine, and thro bh the 
Syrian and Cilic:an gates to Mazaca (Kasar yeh), and Pterum 
(Boghaskeuz) , from the last place Indian goods found their way 
to Saidis and Sinope Tif ships visiting the Red Sea landed 
goods at Elath, at the head of the gulf of Akabah, for carnage 
by land to Tyre and Sidon, and on the western shores of the 
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Red Sea for transmission to Meroe, Thebes, and Memphis At | to Rome ın the 1egn of Augustus, and by the several embassies 


the same time silks from China, and gems from India, were 
carried overland to Chaldæa and Assyiia, and Bactia (Balkh), 
“the mothe: of cities,” rose and flouished at the central point 
of the transit tiade Egypt, with no timber for shipbuilding, a 
distrust of all foreigners, especially when they ceme by sea, ard 
a settled dislike of maiitime pursuits amongst bei people, long 
neglected the oppoitunities afforded vy rer favowable geo- 
giaphical position Tyrie, Sidon, and other Ph enician toans, 
reached by easy roads from the Euphrates and the Red sea, 
and from then situation commanding the Mediteranean, pe- 
came centies of distribution for Indian goods , and the Pheeni- 
cians, gradually extending their operations to the Red Ser, 
trade? with the ports of Southern Arabia, and even ventmerl to 
the shores of India It was in this first period that the Jewisn 
kmgdom 1eached its widest extent Dung the long wais of 
David’s reign the Jews obtained possession of the land routes 
over which the 11ch products of India were cared to Tyre and 
Sidon , and Solomon did all in his power, dy building Tadmor 
in the Wilderness (Palmyra), by :mpiov ng the port of Elath, 
and by cariying out othe: gieit works, to protect and facilitate 
the transit tiade fiom which such lage piofits were derived 
The Jews do not appear to have been the actual curieis, but 
many of them no doubt, follow ing the example of then merchant- 
hing, engaged ın commercial puisuits, and wealth poued into 
the kingdom so that silver was made to be as stones .n 
Jerusalem 

In the early portion of the second period the conmeicial 
piospeiity of the Phoenicians ieached .ts culminating point 
Then colonies dotted the shores of the Mediterranean, and then 
ships passed the ‘‘ Pillars of Hercules” to Great Britain and 
the western shores of Africa, and floated cn the waters of the 
Red Sea, the Persian Gulf, and the Indian Ocean The ser- 
boine trade of the known would was in then hands, weaith 
flowed into then cities, and in the maikets of Tyre un from 
Cornwall and ambe: fiom the Baltic weie exposed for sale with 
the silks, gems, and spices of the far-distant Eost “The decline 
of Phoenicia dates fiora the establishment of the Persian Empne 
m the sixth century BC, and after the capture of Tyre by 
Alexander its commerce giadually passed into the hands of the 
Greeks The Persian policy of closing the Persian Gulf to 
commerce forced the Indian traffic along tie lend routes 
Babylon, which had become the empouum of Eastern trade, 
declined, whilst Susa and Ecbatana were eniiched by the transit 
tiade which passed through them and crossed the whole extent 
of the empire to the Meditéiranean ports The policy of Alex- 
ander was to secure the carrying and distrib ition trade of the 
world to the Greeks, and with ths object he founded Alex- 
andiia, and intended, had he lived, to 1estore Babyion to her 
former splendour Ptolemy, his successor in Egypt, used every 
means in his power to draw trade to \lexindria, and the new 
city soon 1ase to opulence and splendour The Gieek mei- 
chants obtained their Indian goods from the Arab traders whom 
they met in the ports of Southein Arabia , ‘hey landed them at 
Myos IJo.mos and Berenice on the western shore of the Red 
Sea, cared them by camel actoss tne desert, and floated them 
down the Nile and by canal to Alexandiia, whence they were 
distributed to the neighbowing puts of Afiica and the coasts of 
the Mediteranean This trade roue ematred unaltered until 
Egypt became a Roman province -\nothe: stream of com- 
meice passed by way of the Persian Gulf to Seleucia on the 
Tigris, and thence, partly by water and paitly by land, througa 
Aleppo to Anuoch and Seleucia t tne mouth of the Oiontes , 
and a third followed the ancient highway fiom Central Asin to 
the ports of the Euxine and A gean Sers 

After the 11se of Rome all trade routes were directed upon the 
Imperial City, which became a centre of distubution for the mer- 
chandise of the East The Greens still monopolized the sea- 
boine tiade , and those of Egypt, recognizing the advantage of 
their geographical position, took the direct trade to India into 
their hands, and extended thew voyages to Kattigaia, the pont 
of the Smæ, ın the Gulf of Tongking Alexandria became the 
commeicial capital of the Roman Empire, the disaibuting 
centie of the world for Indian and Asiatic goods, and a place of 
such wgalth that one of the merchants 1s said to have been able 
to maintain an army At the same time the old ports of Tyre, 
Beirtit, Antioch, Ephesus, Byzantium, and Trebizonde man- 
tamed their position as ze: #22 of tRe land traffic The extent 
of the intercourse between the East and the West dwing the 
Roman Emprre 1s shown by the embassy of the Seres (Chinese) 
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to China, which followed that sent by Macus Amehus in 
166 AD, unul the Aiah Empire interposed, as well as by the 
fact that in tne time of Plmy the Roman impoits fiom Asia each 
year were valued at 100 000,000 sesterces (about £800,0c0) 
Trade followed well-established routes which 1emained in use, 
with but sheht modificat.on, till the fifteenth centmy There 
weie thiee puncipal lines of communication through Cential 
Asta, all leaumg fiom China across the Desert of Gobi The 
noitnern ran to the north of the Theen-Shan by Lake Balhash 
to tne Jaxaites (Sy arya), the cential passed along the 
southern slopes of the Tkien-Shan and ciossed the mountains 
by the Terek Pass to Samarcend and the Oxus (Amu Daiya), 
and the southern passed over the Pamn and though Badakhshan 
to Ballh The noithern route appaiently went on fiom the 
Jaaaites, through Khiva, to the Caspian, which it crossed, and 
then 1an on to the Black Sea Even at this eaily period tiade 
filtered 10und the noithern shores of the Caspian, and later, 
during the Middle Ages, there was a well-established tiade 
route in this dnection through Khiva to Novgorod and the 
Baltic, by wh.ch the noithein counties received Indian goods 
Fior the Oxvs 1egion reached by the cential and southern lines 
there weie two routes to the West Ong passed thiough Merv, 
crossed the Caspian, ascended the Araxes to reach Artaxates 
and Tiebizonde, o1 to descend the Phasis (Azo) to Poti, and 
then coasted the shores of the Black Sea to Byzantium The 
other also pasced thiough Merv, and running along the northern 
frontier of Peia, reached the shores of the Blach Sea through 
Antaxates, or continued on though Mesopotamia, Syna, and 
Asia Mno: to Byzantium The land trade fiom India passed 
through the Bamian Pass to Balkh, and thiough Kandahar and 
Herat to Meiv or Sanakhs to join the great stieam of Central 
Asian tiafic The gieate: portion of the ciying trade on 
these tong lines was in the hands of the people dwelling between 
the Jaxaites an‘ the Oxus, who had then centie at Samarcand , 
and these Sog lans, 01 As. as they we called in the Chinese 
annals, feaing lest they should lose the profit on the transit 
trade, thew every obstacle in the way of duect communication 
between China and the Romen Empne The difficulties which 
thus interrupted the land trafic gave an impetus to the tiade by 
sea, and so benefited Alevandna and the cities in the Persian 
Gulf The sea tiade at this time was curied by way of the 
Peistan Gulf ard the Red Sea In the first cise the cargoes 
were landed at some port on the Euphiates o1 Tigris, whence 
the goods were caned by rivet and caravan up the valleys of 
those 1,veis and then thiough Syiia to Bentit and Antioch, and 
though Asia Minor to Fphesus, Smy:na, Constantinople, and 
Samsiin In the second case the merchandise was landed either 
neal Suez, wherce it was conveyed by caravan, canal, and 11ve1 
to Alexandria, md at a later date to Pelusiumn, où at the head 
of the Gulf of A.xabah for tiansport to Syna and Palestine, The 
sea tiade was to a great extort a coasting tiade, and .t appears 
to have been shaied by the Greens and the Arabs, ind perhaps 
by the Chinese, whose junas were to be seen at Hna, on the 
Euphrates, in the fifth century 

On tre disiuption of the Roman Empire the Byzantines, with 
their capital sitiated on the confines of kmope and Asia, 
nitwmally became the intermediaries between the East and the 
West, and they retained this position until the meritime towns of 
Italy, France, and Spain became sufficiently stiong to engage in 
dnect tride with the Mediteranean ports to which the produce 
of the East founc its way Until the seventh century the Sas- 
sanians held the lines of communication by land, and the} did 
all they could to prevent Eastern produce from being carried over 
ary other roads tian those passing thiough then territory o1 by 
any othe hands thin theirs In the siath century they allowed 
an exchange of p-oduce between the East and the West to take 
place at only thiee points Artaxates for goods arving fiom 
Central Asia , N.stbis foi those fiom Cential Asia and by the 
Tigiis ioute , and Callinicum Rakka) for those coming by way 
of the Persian Gulf and the Eupliates — Justimian attempted to 
fiee Oriental commeice fiom its Jependence on the Sassanians 
by opening up new tiaderoutes The Sogdian silk merchants 
passed, outside of Pers an tenitory, 10und the north end of the 
Caspian to meet those of Byzantium on the shores of the Sea of 
Azov and the Black Sea , the prodacts of India weie obtained 
fiom Ethiopian traders at Adulis, on the Red Sea, ana Greek 
navigatois, taking advantage of the monsoons, sailed direct fiom 
the southern end of the Red Sea to the Malabar coast and 
Ceylon 
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sy the seventh and eighth centuries the Arabs overran the whole 


of Central Asia, and the caiying trade by sea and by land passed 
into then hands Profound modifications were thus intioduced 
into the commercial intercouse between the East and the West 
All land traffic fiom the East was duected upon Baghdad, which 
became the distibuting centre whence goods were despatched by 
the ancient trade routes to the West, and which almost 10se to 
the splendom of Babylon On the sea the Arabs regained their 
old reputation , they sailed duect fiom the Red Sea to Cape 
Comorm, and fiom Ceylon to the Malay Peninsula, and extended 
then voyages to Kanpu, off a delta arm of the Yang-tse-Kiang , 
they established factories in the Indian Ocean, and, ın the eighth 
century, were so numerous 1n Canton as to be able to attach and 
pillage that city Their only nvals were the Chinese, whose 
Junks visited the Euphiates and Aden, and brought silks and 
spices to the Malabar coast to be there exchanged for the raw 
materal and manufactuies of the West 

The Eastern produce brought by the Arabs to the ports of the 
Mediteranean was conveyed to Europe by the merchants of 
Venice, Genoa, Pisa, and other towns, who also traded to Con- 
stantmople and tne Black Sea Venice from its geographical 
position was well adapted to be the intermediary between the 
East and Cental Europe, and even before the rise of Islam a 
large share of the car®ying trade of the Mediterianean had fallen 
into its hands through the apathy and luxurious indolence of the 
Byzantines It 1s unnecessary to trace the rise of Venice or dis- 
cuss the impetus given by the Crusades to commercial intercourse 
between the East and Western Emope, it will be sufficient to 
uote that in the first quarter of the fifteenth century the carrying 
trade of the Mediteiranean was wholly in the hands of the Vene- 
trans, and Venice had become the distributing centie for all 
Ewope Venetian fleets, well guarded by war galleys, sailed at 
stated times for Constantinople and the Black Sea , for Syria and 
Egypt , fo. Fiance , for Spain and Portugal, and for Holland 
Fiom the ports ın those counties, as well as fiom Venice heiself, 
the products of the East were carried inland over well-defined 
trade routes, and cities such as Pavia,'Nuinberg, and Bruges, 
the emporium of the Hanseatic League, 10se to importance as 
enti epots of Eas ein commeice 

The victorious advance of the Turks, the fall of Constantinople, 
the piracy in the Mediterranean, and the termination of all inter- 
course with China on the decline of the Mongol dynasty in the 
fourteenth century, combined with othe: circumstances to turn 
men’s minds towards the discovery of a more convenient way to 
the East Ind'a was the dream of the fifteenth-century meichant, 
and how to 1each it by a direct sea voyage was the problem of 
the day ‘The problem was solved when Vasco de Gama reached 
the shores of India on May 20, 1498, and its solution was due 
to the wise policy of a gieat grandson of Edward III , Prince 
Heny of Portugal, ‘‘the Navigatoi,” who unfortunately died 
before success was attained The discovery of the Cape route 
was no meie accident, but the result of scientific tiaming, deep 
study, careful preparation, andindomitable perseverance Puince 
Henry having determined to find a dnect sca route to India, 1r- 
vited the most eminent men of science to instruct a number of 
young men who were educated under his own eye, and ina few 
years he made the Portuguese the most scientific navigators in 
Europe Thesuccessful voyage of Vasco de Gama soon pioduced 
important results, the saving ın freight by the direct sea route 
was enormous, and when ıt became geneially known that the pro- 
ducts of the East could be obtained much cheaper in Lisbon than 
anywhere else, that city became the 1esort of traders froin every 
paitjof Emope From Lisbon, Indian commodities were cared 
to Antwerp, which soon became the emporium of Northern 
Europe By these changes the trade of Venice was almost 
anmhilated, and Lisbon became the richest commercial city in 
Europe The Venetians had endeavoured to confine commeice 
within its existing limits, and to keep to the tiade 1outes then in 
use They hed never made any attempt to enlarge the sphere of 
nautical and commercial enterprise, and the consequence was 
that their ablest seamen, imbued with the spirit of adventure, 
took service in the Westein States When the Cape route was 
discovered, instead of attempting to secure a share ın the direct 
sea tiade, they enteied into an alliance with the Sultan of Egypt 
to crush the Portuguese, and built a fleet for him at Suez which 
was defeated by Almeida in 1508 After this defeat the trade of 
Venice soon passed away 

Since the discovery of the Cape route there has been one long 
struggle for the possession of the commerce of India , who should 
be the carniers and distributors of Indian commodities was for 


more than two and a half centuries a much contested point 
amongst the maritime nations of the West At first there seems 
to have beena general acquiescence 1n the claim of the Spaniaids 
and Portuguese to a monopoly of the southern sea-route~, and 
this led to those heroic efforts to find a north east or north-west 
passage to India which have so gieatly added to our geographical 
knowledge Failure ın this dnection was followed by attempts 
to 1each India by the Cape in the face of the hostile attitude of 
Spain and Portugal ‘The mighty events which in turn trans- 
ferred wealth and commeice hom Lisbon to Antwerp, Amster- 
dam, and the banks of the Thames are matte: of history, and it 
1s scarcely necessary to sav that at the close of the Napoleonic 
wars England remained undisputed mistiess of the sea, and had 
become not only the carner of all ocean-borne traffic, but the 
distributing centre of Indian goods to the whole world A 
period of keen competition foi a share in the commerce of India 
has again commenced amongst the States of Europe, ana symp- 
toms of a coming change ın the cairying and distributing trade 
have been increasingly apparent since Africa was separated from 
Asta, neatly twenty years ago, by the gemus of M de Lesseps 

The opening of the Suez Canal, by diveiting tiade from the 
Cape 1oute to the Mediteranean, has produced and 1s still pio- 
ducing changes ın the intercouise between the East and the West 
which affect this countiy more neatly, perhaps, than any other 
European State The changes have been 1n three directions 

Fust An increasing proportion of the raw mateual and 
products of the East is carted dnect to Mediterranean ports, 
by ships passing through the Canal, instead of coming, as they once 
did, to England for distribution Thus Odessa, Trieste, Venice, 
and Marseilles are becoming centres of distribution for Southern 
and Central Emope, as Antweip and Hamburg aie foi the 
Noith, and om merchants are thus losing the profits they 
derived fiom transmitting and forwarding Eastein goods to 
Euope It 1s tiue that the carrying tiade 1s still, to a very great 
extent, in English hands, but should this country be involved in 
a European wai, the carrying tiade, unless we can efficiently 
piotect it, will pass to otheis, and it will not 1eadily return 
Contimental manufactureis have always been heavily handi- 
capped by the position England has? held since the com- 
mencement of the century, and the distirbuting trade would 
doubtless have passed fiom us ın process of time The opening 
of the Canal has accelerated the change, to the detriment of 
English manufactures, and consequently of the national wealth , 
and ıt must tend to make England less and fess each year the 
emporium of the world We ate experiencing the results of a 
natural law that a redistribution of the centies of trade must 
follow a 1eaiangement of the channels of commerce 

Second The diversion of tuaffic from the Cape rou'e has led 
to the constiuction of steameis for special trade to India and the 
East through the Canal On this line coaling-stations aie 
fiequent, and the seas, excepting in the Bay of Biscay, are more 
tranquil than on most long voyages The result is that 
an infe1io. type of vessel, both as regards coal-stowage, 
speed, endurance, and seaworthiness, has been built These 
“ Canal wallahs,” as they are sometimes called, are quite unfitted 
for the voyage round the Cape, and should the Canal be bloched 
by war or accident they would be practically useless ın carrying 
on our Eastein trade Since the Canal has deepened they have 
improved, for ıt has been found cheaper to have moire coal- 
stowage, but they are still far fiom being available for the long 
voyage 1ound the Cape Had the Canal not been made, a large 
number of fine steemeis would gradually have been built for the 
Cape route, and though the sailing-ships which formerly carried 
the India and Cluna trade would have held their own longer, 
we should by this time have had more of the class of steamer 
that would be invaluable to us ın war time, and ou trade would 
not have been liable, as ıt 1s now, to paralysis by the closing of 
the Canal 

Third Sn William Hunter has pointed out that, since the open- 
ing of the Canal, India has entered the market as a competitor 
with the British workman, and that the development of that 
part of the Empire as a manufactming and food-exporting 
country will mvolve changes in English production which must 
for a time be attended by suffering and loss Indian trade has 
advanced by rapid strides, the exports of meichandise have 
usen from an average of 57 millions for the five years preceding 
1874 to 88 millions ın 1884, and there has been an immense 
expansion ın the export ofgbulky commodities Wheat, which 
occupied an insignificant place in the lst of exports, is now a 
great staple of Indian commerce, and the export has risen since 
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1873 from 1} to 21 million hundredweights It is almost ım- 
possible to estimate the ultimate dimensions of the wheat trade, 
and it 1s only the forerunne: of other trades in which India 
1s destined to compete keenly with the English and European 
producers 

The position in which England has been placed by the opening 
of the Canal 1s in some 1espects similar to that of Venice after 
the discovery of the Cape route » but there 1s a wide difference 
an the spirit with which the change in the commercial routes was 
accepted Venice made no attempt to vse tne Cape route, and 
did all she could to prevent otheis from taking advantage of ıt 
England, though by a natural instinct she opposed the construc- 
tion of the Canal, was one of the first to take advantage of ıt 
when opened, and so fai as the carrying trade 1s concerned she 
has hitherto successfully competed with other countries 

It 1s only natural to ask what the result of the opening of the 
Panama Canal will be To this it may be 1eplied that the Canal, 
when completed as a maritime canal, without locks, will promote 
commercial intercourse between the eastern and western coasts 
of America , will benefit merchants by diminishing aistances, 
and reducmg insurance charges , and possibly divert the course 
of some of the trade between the East and West, but it will 
produce no such changes as those which have jollowed the 
construction of the Suez Canal 

The increasing practice of the present day ıs for each maritime 
country to import and carry the Indian end other commodities 
it requires, and we must be prepared for a time waen England 
will no longe: be the emporium of Eastern commerce for Europe, 
or possess so large a proportion as she now does of the carrying 
trade So great, however, 1s the genius of the English people 
for commercial enterprise, and so mbued are they with the 
spirit of adventure, that we may reasonably hope loss of trade 
in one direction will be compensated by the discovery of new 
fields of commercial activity The problem of sea-cariiage has 
virtually been solved by the constiuction of the large ocean 
steamers which run direct from port to pot without regard to 
winds or currents , and the only ukely improvement in this 
direction 1s an increase of speed which may possibly rise to as 
much as thirty knots 4n hour The tendency at present 1s to 
shorten sea-routes by maritime canals, to construct canals for 
bringing ocean-going ships to inland centres of industry , and to 
utilize water carriage, wheiever it may be practicable, in pre- 
ference to carriage by land For a correct determination of the 
lines which these shortened trade routes and great mauitime 
canals should follow, a sound knowledge of geography and of 
the physical condition of the earth 1s necessary , and instiuction 
1n this direction should form an important feature in any educa- 
tional course of commercial geography The great problem of 
the future 1s the inland carrying trade, and one of the immediate 
commercial questions of the day ıs, Who ıs to supply the 
interiors of the great continents of Asia ana Africa. and other 
large areas not open to direct sea traffic? Whether future 
generations will see 


“ The heavens fill with commerce, argostes of magic sails 
Pilots of the purple twilight, dropping down with costly bales,” 


or some form of electric carage on land, may be matter for 
speculation , but it 1s not altogether impossible to foresee the 
Ines which inland trade must follow, and the places which must 
become centres of the distributing trade, or to map out the 
districts which must, under ordinary conditions, be lependent 
upon such centres for their supply of imported commodities 
The question of supplying European goods to one portion of 
Central Asia has been paitially solved by the 1emarkable voyage 
of Mr Wiggins last year, and by the formaton of the company 
of the ‘Phoenix Merchant Adventurers ° Mi Wigezns started 
fiom Newcastle-on-Tyne fou Yeniseish, the first sarge town on 
the Yenisei, some 2000 miles from the mouth of that river, ana 
within a few hundred versts of the Chinese frontier On the 9th 
of October, 1887, he cast anchor and landed his cargo 1n the heat 
of Siberia The exploit 1s one of which any man mignt well be 
proud, butin Mr Wiggins’s case there is the additional meit 
that success was the result of conviction anved at by a strict 
method of indaction, that the Gulf Steam passed through the 
Straits into the Kara Sea, and that its action, combmed with 
that of ghe 1mmense volume of water brought down by the Ob: 
and Yenise1, would free the sea from ice and render it navigable 
for a portion of each year The atgempts of England to open 
up commercial relations with the interior of Africa have too 
often been marked by want, 1f not open contempt, of geo- 





graphical knowledge, and_by a great deficiency of foresight , 
but the competition with Geimany ıs forcing this country to pay 
increased attention to African commerce, and the formation of 
such compames as the Buitish East Afiican Company, the 
Afiican Lakes Company, and the Royal Niger Company is & 
happy omen for the future 

Another branch of the subject to which attention may be 
brief y directed 1s the fact that it 1s becoming increasingly evident 
that manufactares cannot profitably be cared on at a distance 
from the scurce of the raw material and the destination of the 
products In India, for instance, where the first mill for the 
manufacture of cotton yarn and cloth was set up in 1854, there 
are now over 100 cotton and jute mills with 22,000 looms 
and 2,000,000 spindles, and similar changes are taking place 
elsewhere 

Iam afraid that I have frequently travelled beyond the sphere 
of geography My object has been to draw attention to the 
supreme Importance to this country of the science of commercial 
geography That science 1s not confined to a knowedge of the 
localities in which those products of the earth which have a 
commercial va ue are to be found, and of the markets in whiclr 
they can be sold with the greatest profit Its higher aims are 
to divine, by a combination of historical retrospect and scientific 
foresight, the channels through which confnerce will flow in the 
future, and the points at which new centres of trade must arise 
in obedience tc known laws A precise knowledge of the form, 
size, and geological structure of the globe, of its physical 
features , of tie topographical distribution of its mineral and 
vegetable proaucts, and of the varied forms of animal life, 
including man, that ıt sustains , of the influence of geographical 
environment or man and the lower animals , and of the chmatic 
conditions of the various regions of the earth, 1s absolutely 
essential to a successful solution of the many problems before 
us If Eng ands to maintain her commanding position in the 
world of commerce, she must approach these problems in the 
spirit of Prince Henry the Navigator, and by hgh scientific 
traming fit her sons to play then part hhe men m the coming 
struggle for commercial supremacy The struggle will be keen, 
and victory will iest with those who have most fully realized the 
truth of the mazim that ‘Knowledge 1s power ” 

I may add that if there 1s one point clearei than another in the 
history of commerce it ıs this that when a State cannot 
effectyally protest its carrying tiade in time of war, that trade 
passes from .t and does not return If England ıs ever found 
wanting ın the power to defend her carrying trade, her fate will 
only too smely, and I might almost say Justly, be that of Venice, 
Spain, Portugal and Holland 

I will now ask you to tun your attention for a few moments to 
another subyect—Africa In 1864,Sir Roderich Murchison alluded 
to the great continent ın the following terms “' Looking at the 
most recent maps of Africa, see what enormous /acin@ have to 
be filled ın, and what vast poitions of it the foot of the white 
mau has nevei trodden” It was then mpossible to give a 
general sketch even of the geography of Equatorial Africa 
Tanganyika and Nyassa had been discovered, and Speke and 
Giant had touched at a few points on the southern, western, and 
northern shores of the Vıctoua Nyanza, but we were still in 
ignorance of the drainage and form of the immense tract of 
counhy between the Tanganyika Lake and the Zambesi » and 
the heart of Africa, through which the mighty Congo rolls, was 
as much unkrown to us as the centre of America was to our 
ancesiois in the middle of the sixteenth century There aie now 
few school-boys who could not give a fairly accurate sketeh of 
the geography of Central Afiica , and a comparison of the maps 
published respectively in 1864 and 1888 will show how rapidly 
the /acune of wh.ch Su Roderick complained are being filled in 
There 1s still muca to be done, and it 15 precisely ın one of the 
few blank spots left on our maps that the man who may vell be 
called the Columbus of Afiica has so mysteriously disappeared 
The discovery of the course of the Congo by Stanley has been 
followed by resalts not unlike those which attended the discoveiy 
of Ame: ca by Columbus In the latter part of the nineteenth 
century Africa has become to Europe what America was in the 
sixteenth century Events maich more rapidly now than they 
did then, and the efforts of the maritime nations of Łurope to 
secure themselves some portion of African teniitory and some 
channel througn which they can pour their products into Cen- 
tral Africa are rapidly changing the condition of the Dark 
Continent 

The roads over which the land trade of Equatorial Africa now 
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Nase: rom the coast to the mteiior are mere footpaths, desciibed 
b oÑ Diutmond, in his charmmg book ‘“ Tropical 


Africa,” as being ‘‘ never over a foot in breadth, beaten as hard 
as adamant, and rutted beneath the level of the forest bed by 
centuries of native traffic As a zule these footpaths aie 
marvellously direct Like the roads of the old Romans, they 
run straight on through everything, ridge and mountain and 
valley, never shying at obstacles, nor anywhere turning aside to 
breathe Yet with this general straightforwardness there ıs a 
singular eccentuicity and indirectnéss m detail Although the 
African footpath ıs on the whole a bee-line, no fifty yards of ıt 
are ever straight And thefeason 1s not far toseek If a stone 
1s encountered, no native will ever think of removing ıt Why 
should he? It 1s easier to walk round ıt The next man who 
comes that way will do the same Whatever the cause, ıt 
is certain that for persistent straightforwardness ın the general, 
and utter vacillation and nuesolution m the particular, the 
African roads are unique in engineeiing ” No country in the 
world ıs better supplied with paths, every village ıs connected 
with some other village, every tribe with the next tribe, and it 1s 
possible for a traveller to cross Africa without once being off a 
beaten tiack The existence neatly everywhere of a wide coast 
plain with a deadly climate, and the difficulties attending land 
transport in a country where the usual beasts of burden, such as 
the camel, the ox, the horse, and the mule, cannot be utilized, 
will probably for many years retard the development of the land 
trade On the other hand, the Congo with its wide reaching 
arms, the Niger, the Nile, the Zambesi, the Shiré, and the great 
lakes Nyassa, Tanganika, and the Victoria and Albert Nyanzas 
offer great facility for water transport, and afford easy access to 
the interior without traversing the pestilential plains Already 
stedmers ply on most of the great waterways—each year sees 
some Improvement in this respect , and a road ıs in course of 
construction from Lake Nyassa to Tanganytha which will tend, 
1f Arab raiders can be checked, to divert inland traffic from 
Zanzibar to Quilimane, and will become an impoitant link in 
what must be one of the great trade routes in the future It 1s 
possible, I believe, with oui present knowledge of Africa, and by 
a careful study of its geographical features, to foresee the lines 
along which trade routes will develop themselves, and the points 
at which centres of trade will ause , but I have already detained 
you too long, and will only venture to indicate Sawákın, 
Mombasa, Quilimane, or some point near the mouth of the 
Zambesi, and Delagoa Bay, as places on the east coast of Afgica 
which, from their geographical position, must eventually become 
of great importance as outlets for the trade of the mterior 

The future of Africa presents many difficult problems, some of 
which will no doubt be brought to your notice during the 
discussion which, I trust, will follow the reading of the Afiican 
papers , and there is one especially—the best means of putting 
an end to slave hunting and the slave-trade—which 1s now 
happily attracting considerable attention It is surely not too 
much to hope that the nations which have been so eager to annex 
African sou will remember the trite saying that ‘‘ Property has 
its duties as well as ats rights,” and that one of the most 
pressingly important of the duties imposed upon them by their 
action 1s to control the fiends in human form who, of set purpose, 
have laid waste some of the fairest 1egions of the earth, and 
imposed a reign of terror throughout Equatoual Africa 





NOTES 


Wr regret to announce that Di Peter Guiess died very 
suddenly at Bournemouth on Thursday last week, apparently 
from an attack of apopleay A very skilful manipulator, en- 
thusiastically devoted to his science, a patient and unwearying 
worker, his death will deprive chemical science of one of its 
brightest ornaments He will be chiefly remembered for his 
discovery of the diazo-compounds, one of the most remarkable 
classes of substances known to chemistry 


A TELEGRAM from the city of Mexico states that on the night 
of the 6th imstant there occurred the heaviest shocks of 
earthquake ever recorded in the city The houses swayed, the 
walls cracked, and people rushed into the streets to pray 
There was for a few moments much apprehension The 
phenomenon was preceded by high winds and dust-storms 


a aaalllt 


A FRIGHTFUL cyclone, involving great destruction of pro- 
perty and loss of life, took place at Havannah on the 4th instant 
It 1s stated to have been the most severe experienced in the 
West Indies for many years past 


THE imaugural address of St Thomas’s Hospital will be 
delivered in the theatre on Monday, October I, at 3pm, by 
Dr Cullingwoith 


THE sixth course of twelve lectures and demonstrations for 
the instruction of sanitary inspectors will be delivered at the 
Parkes Museum on Tuesdays and Fridays at 8 pm, com- 
mencing with the 25th instant The lectures will deal with 
sanitary subjects generally, and will be delivered by the leading 
men in the various branches—Sir Douglas Galton, Profs 
Corfield and Henry Robinson, Drs Poore, Louis Parkes, and 
Charles Kelly, Messrs Wynter Blyth, Boulnois, Cassal, and 
Sykes A nominal fee of five shillings will be charged, and 
Students attending the course will be granted free admission to 
the Parkes Museum and Library during September, October, 
and November. The last course was attended by over ninety 
students, and it ıs proposed to repeat ıt twice each year to suit 
the requirements of persons preparing for the examinations of the 
Sanitary Institute, as well as of others desirous of obtaining a 
practical knowledge of sanitary requirements and regulations 


THE September issue of the Kew Bulletin continues the notes 
on colonial fruit, cluding a long and most interesting report 
on the fruits of the Island of Dominica There 1s also a report 
from the British Political Officer at Bahmo on the india-rubber 
trade of the Mogaung district of Upper Burma The rubber 
forests, though worked by Chinese, are owned by the Kachins, 
a tribe inhabiting the borderland between Burma and China. 


WE have ieceived Parts 2 and 3 of theesecond volume of the 
Journal of the College of Science of the Imperial University of 
Japan The former opens with a paper by Dr Koto ‘On the 
so-called Crystalline Schists of Chichibu,” a district lying north- 
west of Tokio, and, geologically speaking , a region complete in 
itself, and, according to Dr Koto, typical of the geological 
formation of the rest of Japan The essay, which 1s accom- 
panied by five plates, occupies the greater part of the number 
Prof Okubo gives a brief account of the botany of Sulphur 
Island, a volcamic and uninhabited island off the Japanese coast 
Dr Ipma and Mr Murata describe some new cases of the occur- 
ience of Bothriocephalus ligulordes, Lt No 31:5 filled with the 
account of a magnetic survey of all Japan, carried out by order 
of the President of the Imperial University, the authors being 
Profs Knott and Tanakadate The paper, which ıs an elaborate 
one, is divided into five sections (I) historical retrospect, and 
general description of the aim and methods of the survey , (2) 
particular account of the equipment and ‘modes of operation of 
the northern party , (3) the same details for the southern party , 
(4) final reduction of the observations, and general conclusions , 
(5) comparison of results with those of previous observers In 
an appendix, Prof Knott gives an exceedingly interesting 
sketch of Ino Tadayoshi, a Japanese surveyor and cartographer 
of the latter half of the last century 


THE current number of the Westmenster Review contams an 
article by Mr Gundry, entitled ‘‘ China , A New Departure,” the 
‘* departure ” ın question being the introduction of mathematics 
into the curriculum of subjects in the competitive examinations 
upon which the whole system of Chinese administration 1s based 
Various methods have been proposed fiom time to time to 
brmg Chinese students into touch with Western learning Prince 
Kung, who was Prime Minister in 1866, suggested the efection 
of a special department presided over by foreign professors for 
the study of ‘‘ mathematics, that term being obviously meant 
to include all branches of physical sctence This was done, but 
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public opinion was not ripe for the change, and the iesult was 
falure In 1875 it was proposed, not to instiuct Chinese in 
Westein learning, but to teach foreigners the ancient lore of 
China, and thus enable them to qualify for office This plan was 
not tried Then students were sent abioad to be educated, 
but they became demoralized, and ieturned totally out of 
sympathy with their national traditions Last yea the Censors, 
who till then weie the opponents of all innovation, advocated 
alterations in the educational system, and the Cabinet, presided 
over by Prince Chun, the father of the reigning Emperor, there- 
upon reported in favour of introducing mathematics into the 
competitive examinations For the first time, then, provision 
has been made for spreading through the empne a knowledge of 
Western science, and ‘there can be no doubt that the ultimate 
result must be a complete revolution in Chinese thought The 
influence of a remote past will be dimmished, the necessity for 
change recognized, and intimacy with “ barbarian ” learning will 
do away with the piesent prejudices against the ‘‘ barbarians” 
themselves But these advantages must not be ovei-estimated 

: Though the necessity fo. studying foreign science is admitted, 
widespread and intense prejudice has to be conquered, anda 
new generation will probably have arisen before the full effect of 
the innovation 1s felt 


In the last numbei of the Zssex Naturalist (vol u, Nos 7 
and 8, p 113), Prof Meldola announces that he has at length 
detected the scent emitted by the male moth Hes mima tar .2fen- 
ahs It has long been known that this insect possessed fan- 
like structures on the front legs, and it had been surmised that 
these were secondary sexual characters The detection of the 
scent now places the function of these organs beyond doubt, 
and it 1s of interest to add that the odour has been recognized as | 
similar to that of artificial essence of jaigonelle pear—that ıs to 
amyl acetate Some ôf the males of South American butterflies, 
which aie provided with elaborate scent oigans, according to 
Fritz Muller, give off a distinct odour of vanilla 


THE Oder zestung reports the finding in the Lossow district, 
nea. Frankfoit-on the-Oder, of about thn‘y clay vessels bf 
various sizes and patterns, some urns, some pots, deep saucers, 
flasks, &c They were filled with the ashes of bunt corpses 
mixed with sand The colour was a brownish-yellow „ some 
were broken, and the fractures showed that coal ashes had been 
mixed with the clay of which they weie made Some bronze 
needles were found with them, being finished at the top in a 
semicirculai shape The vessels seemed to have been formed 
on a lathe, tolerably smooth, regular in shape, and only slightly 
baked The largest were about 30 centimetres in diameter at 
the widest part, and 26 centimetres high The ornaments were 
either triangles or semicircles, sciatched on the surface with 
points impressed on the suface Possibly the site where they 
were found was a 1efuge and a place of sacrifice in old Geiman 
times 


WE have i1eceived the Calendar of the University College, 
Dundee, for the forthcoming session, together with repoits on 
the work of the past year The progress seems to have been of 
the usual satisfactory characte A department of dyeing and 
bleaching has been added since the last session 


AN interesting aiticle has been published in the Cologne 
Gasette fiom the pen of Heir Gerhard Rohifs, the Afiican 
explorer, in which the German plans for 1escumg Emin Pasha 
aie subjected to an eahaustive criticism Hen Rohlfs is of 
opinion that the proposed expedition may attain its ends if the 
preliminary preparations aie properly and not too slowly con- 
ducted, and if the: necessary sum of money ıs subscribed , all 
that Emin Pasha can want being guns, small cannon, and 
ammunition The advance of théexpedition must take place 
slowly and methodically, and depots, commanded by Germans, 


should be established on the road at intervals fiom one ang 
represented by fiom six to eight days’ march From Bagamoyo 
to Mutansige a distance of 15co kilometres has to be covered 
without leaving Geiman territory Fiom Mutansige to Wadela2 
the distance 1s 4co kilometres The expeditionary force need 
not include moie than 100 Geimans, but, as it must be sent 
out at once if it 1s to do any good, State aid becomes absolutely 
necessary A considerable sum 1s requred Heir Rohlfs esti- 
mates that the expedition conducted by stanley to the relief of 
Livingstone cost 2,000,000 marks, &nd the piocess of obtain- 
ing the sum needed by subsciiption 1s far too slow As this 
eapedition, adds Heir Rohlfs in conclusion, 1s likely to assist ın 
consohdating German colonial enterprise in Africa, no sactifice 
should be spared for cariying it into execution 


Wr ‘have -eceived from the Deutsche Seewarte at Hambuig 
vol 1x of Meteor ologesche Beobachiungen in Deutschland, con- 
taining the obsei vations, for 1886, made at twenty-five stations 
of the second order, in accordance with the proposal of the 
Meteor ological Congress at Vienna, 1873, thateach country should 
publish the individual obseivations for a certain number of 
places We observe, however, fiom the fieface that in future the 
Central Office at Berlin will undertake the publication of some of 
these observacions The volume also contains hourly observa- 
tions for fou: stations, and a summary of the storms experienced 
on the Geman coasts These useful statistics of storms have 
been 1egulaily published since 1878 


THE Metemological Section of the Report of the Governor of 
St Helena cn the state of the colony for the past year 15 
interesting, 1f brief —‘* The year unde: ieview was drv, the 
1ainfall at Longwood, where Napoieon lived, was 28°74 inches 
No lightning has occutied since 1878, and storms rre unknown ” 


WE have received the Report and Proceedings of the Bristol 
Naturalists’ Society fo. the past year The members number 
224, which seems satisfactory all things considered, yet the 
Council are far from content They urge that more cordial 
1ecagnition and extended support might be expected ina city 
like Buistol, at a time when science holds so commanding a 
position for a Society which aims at piomoting o1iginal 
scientific research and at the same time piesenting tts 1esults in 
a form intellig-ble to the general public, and accordingly membeis 
are wged to make the benefits of the Society as widely known 
as possible, while a conve sazzone 1s to be held next month with a 
view to directing public attention afiesh to its objects and claims 
Ste itur ad astia it 1s thus that a strong and successful Natural 
History Society ıs founded The contents of the Proceedings 
are attractive and varied, chief amongst them being a ‘‘geo- 
logical 1eve11e” on the Mendips, by Prof Lloyd Morgan An 
Engineering Section was last year added to the Society, and its 
papers are also published Looking to this numbe: of the 
Proceedings it appears to ıs that the Council have much ieason 
to be proud o? the Society, although perhaps it would not be 
quite piudent to say this in the Annual Repoit, when more members 
aie 1equued, and the balance with the treasmer has falleh very 
low We canrot believe that so excellent a Society, which does 
much good wark with such small funds, can lack abundant 
sapport in a district such as Bristol and its vicinity. 


From the Paihamentaiy paper which has just been issued 
on the British Museum, it appears that the total number of 
persons admitted to view the collections has undeigone a very 
great diminution within the past few yeais In the year 1882 
there weie 767 402 visitors to the general collections, as against 
501,256 1n 1887 This diminution 1s more than accounted for by 
the transfe: of the natural history collections to South Kensing- 
ton, for we find thatin the latte: yea. there were 358,178 visitors 
to the Cromwell Road collections, being an inciease of 80,0c0 
over the number admitted ın 1882, With regard to the number 
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Nggsten to particulai departments for the purpose of study or 

Lescah has mcieased fiom 146,891 in 1882 to 182 778 in 
1887 to the 1eading-room, fiom 1452 ın 1885 (when the room 
was opened) to 11,802 in 1887 to the newspaper-1oom, and fiom 
from 2709 ın 1882 to 14,238 ın 1887 to the various departments 
in the new building ın Cromwell Road The students who 
frequent the reading-room will agree with the principal 
librarian’s remarks as to the adequacy of the accommodation 
of that room, and will hope that his recommendation to provice 
a sepaiate 100m for ‘‘ the, thiong of readers fo. general 1n- 
formation” may be speedily carried out Amongst the more 
important donations to the Museum during the past year were 
the following stone implements fiom Japan and Cneenland, 
ancient Peruvian pottery and masks, presented by the trustees of 
the late Mr Christy, a collection of Andamanese objects from 
the Colonial Exhibition, by M V Portman , a valuable collection 
of ethnological objects from the Nicobar Islands, by I. H Man, 
a remarkable collection of objects of the Late Celtic pe.iod, 
found in graves at Aylesford , a large collection of stone imple- 
ments fiom Japan, presented by Sn Alexander Cunningham 
The anangement of mapy of the sections ın the ethnogiaphical 
gallery has been altered in the past year Thus seveial sections 
of Asiatic islands have been revised to make 100m for the 
two large series fiom the Andaman and Nicobar Islands 
Amongst the Ouiental and ethnographical acquisitions during 
the yea: were the following a collection of Indian antiquities, 
consisting of relic caskets of various kinds with various Buddhist 
sculptures, &c , presented by General Su Alexander Cunning- 
ham , a number of antiquities from Siam and Burma, presented 
by E M Satow, seventy-six specimens of Chinese porcelain with 
armorial devices, presented by the Rev F Warre, a number of 
ethnographical specimens collected in the Pacific Islands by 
H J Veitch, and an extensive collection of specimens from 
New Guinea, including models of houses, boats, &c , collected 
by H H Romuly, and presented by the Queensland Com- 
mussioners of the Colonial and Indian Exhibition 


WITH regard to the natural history collections great progress 
has been made ın the arrangement and descirption Two cages 
have been placed on the floor of the Great Hall, illustrating 
general laws in natural history The specimens in one case have 
been presented by Mi Henry Seebohm, and show that what are 
regarded as two distinct species of crows (the Corvus co: nix and 
the Corvus corone) may unite and produce offspring The 
second case 1llustrates the effect of domestication on pigeons The 
gieat collection of buds, which was formed chiefly by the late 
Marquess of Tweeddale, has been given to the Museum unde: cer- 
tain conditions by Mı R G Wardlaw-Ramsay, together with 
his laige ornithological library The collection compuises nearly 
40,000 bird skins, and ıs particularly valuable to the Museum, as 
It 1s very uch in bads of the Philippine Islands, Andaman 
Islands, &c , ın which the Museum was very deficient A col- 
lection of butterflies, anthropological objects, shins of birds and 
mammals, sent from Wadela: by Emin Pasha, has reached the 
Museum The Commissioners present at the Indian and Colonial 
Exhibition gave some fine specimens of the fiora of Australia and 
New Zealand The zoology department 1s now overcrowded, 
270,000 specimens having been added ın the space of four 
years 


THE Kmg of Italy, acting on the recommendation of the 
Minister of Public Instruction, has issued a deciee regulating the 
manne: in which Italy proposes to celebrate the fomth centennial 
of the discovery of America by Columbus This will consist 
manly in the publication of the collected works of the great 
navigator, and of all the documents and charts which will throw 
any hight upon his hfe and voyages Thi will be accompanied 
by a biography of the works published in Italy upon Columbus 
and the discovery of Ameca from the eailiest peitod down to 
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the present tıme The head of the Royal Commission charged 
wath the preparation of this edition 1s Cesare Correnti, President 
of the Itahan Historical Institute, and among its membeis are 
Signois Amari, Cantu, and Desimoni, and the Marqus Dona 
An appiopriation of £2,000 lire has been made to cover the 
expenses of this work, which 19 now fairly undertaken for the 
first time Various editors have published portions of the 
writings of Columbus, as Navarrete the ‘account of his voyages, + 
and Mayor hus letters, but no one has yet collected all his 
wiitings into a single edition, though an index to them was 
published ın 1864 


THL British Consul at Chicago in a recent report refers to 
an interesting expeiiment in some of the Westen States in 
afforestation He says that in thg vast pramies of the western half 
of Dakota, Nebrasha, and Kansas, the eastern part of Colorado, 
and in the plains uf Dakota and Wyoming, there ıs an almost 
total absence of trees, and hence the moistuie1s very deficient In 
the forest regions and amongst the mountains, lumber and firewood 
have rapidly decreased from the reckless way ın which old and 
young trees have been cut This waste has been 1estiamed by 
various Acts, principally by the Tımbeı Culture Law, which 
regulates the disposal of lands In Nebraska, fifteen years ago, 
a voluntary movement was started for the encouragement of 
planting and forestry ın general, and one day in the year, called 

t Arbor Day,” was set apart for that purpose On that day 
-rees are planted by prominent peisons, and by the local bodies 
This example has been followed by almost every other State 
named above, and ‘Arbor Day” 1s now a public holiday in, 
those regions, the date being fixed by the Goveinor So great has 
been the progress that in Kansas alone there are now no less than 
250,000 acres of artificial forest The hind of trees planted 
varies very much wit” the district and the taste of the planters 
White elm 1s said to ve the best tree, being of rapid growth and 
yet hardy Oak, walnut, maple, elm, ash, catalpa, pine, tulip- 
tree, linden, and others, have all been found to flouush 


THL additions to the Zoological Society’s Gardens during the 
past week include a Squirrel Monkey (Chrysothz2v seru ea) fiom 
Guiana, piesented by Mr George Miles, a Rhesus Monkey 
(.Wacacus hesus 9) fiom India, presented by Mı J Witham, 
a Kinka,ou (Cer colefres candreolzalus) from Venezuela, presented 
by Di A Batchelo, FRCS , a Black-backed Jackal (Cazes 
mesomelas ¢) from South Afiica, presented by Lieut Lionel de 
Lautour Wells, R N , a Roseate Cockatoo ( Cacatua 1 oseecaprlla) 
from Austialia, presented by Mrs J dela Mare , a Sulphur and 
Whate-breasted Tou.an (Ramphastos vitellinus) from Rio Negio, 
presented by Dr C E Lister , an Alhgator (dligator mississep- 
pensis) fiom Fiorida, presented by Mr Michael Millard , two 
Sharp-nosed Crocodiles (Crocodilus acutus) from Nicaragua, 
presented by Mr E A Willams, a Common Viper (/ipera 
berus), British, presented by Colonel C $ Sturt , a Grey Lemu 
(Hafalemus girseus) from Madagascai, 1ecerved in exchange , a 
Barbary Wild Shee (Ozzs tragela*hus @) from North Afiica, 
depost’ed , a Brazilian Cariama (Carzam zr crisiata) Wed in the 
Gaidens 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 SEPTEMBER 16-22 
(HOR the reckoning of time the civil day, commencing at 
Greenwich mean midnigh‘, counting the hours on to 24, 
is here employed ) 
At Greenwich on September 16 
Sun rises, 5h 39m. , souths, 1th 54m 34 6s , sets, 18h rom 
right asc on mendian, 11h 380m, decl 2° 23 N 
Sidereal Time at Sunset, 17h 54m e 
Moon (Full on Septembe: 20, 5h ) rises, 16h 57m , souths, 
2th 25m ,sets, 2h om * gight asc on meridian, 21h 10 2m , 
| decl 17°45 S 
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Right asc and declination 


Planet Ruses Souths Sets on meridian 

h m h m 1 m m o 
Mercury 7 24 13 I 18 38 ~ 12 442 5 &S 
Venus 7 20 133 18 46 12 464 3585 
Mars 12 23 16 22 20 2I 16 65 22 29S 
Jupiter Il 54 16 II 20 28 15 550 19 45S 
Saturn I 57 9 30 17 3 9 134 16 52N 
Uranus 7 43 13 17 18 51 13 05 47S 
Neptune 20 33* 4 20 12 7 4 23 18 58 N 


* Indicates that the rising 1s that of the preceding evening and the setting 
that of the following morning 
Occultatrons of Stars by the Afoon (visible at Greenwich) 


Corresponding 
angles from ver 


Sept Star Mag Disap Reap tex to right for 
ai inver ed ımage 
h m h m o > 
16 30 Capricorm 6 21 47 23 1 128 287 
19 BAC 8274 6 20 56 nearapproach 176 — | 
Sept h l 
IQ à 4 Mercury in conjunction with and 1° 40’ south , 
of Venus 
22 15 Sun in equator | 
Variable Stars 
Star RA Decl : 
h m P h m 
U Cephei o524 81 16N Sept 21, 4 54 M 
T Arietis 2 421 17 3N » 21, mio) 
Algol 3 09 403IN » 17,20 15 m | 
R Leporis 4545 14598 » 18, m | 
T Monocerotis 6 192 7 9N » 21, 3 OM | 
¢ Gemmorum 6575 20 44N » 19, 0 Om 
S Canis Minoris 7 266 8 33N » IQ, ar 
S Cancrı 8375 1926N » 22 I Il m 
V Bootis 14 253 39 22N 43. 225 m 
U Coronæ 15 136 32 3N » 16, 1 Om 
s» 22, 22 48 m 
S Libræ 15 150 1959S » 22, a| 
S Scorpn f6 i10 22379% » 16, a! 
U Ophiuchi 17 109 1 20N » 19, 322m ! 
R Scutr 18 415 5 50S 53. 29, M | 
B Lyre 18 460 33 14N >» 20,21 O my, 
n Aguile 19 468 043N » 18,23 om ' 
T Vulpeculze 20 467 2750N ~ ,, 19,21 Om 
3» 20,23 O 
W Cygni 21318 4453N .~ 4, 20, AL 
ô Cephe 22250 575IN » 20, 3 Om 


M signifies maximum , # minimum , 2 secondary minimum 


Meteor-Showers 


RA Decl 
Near e Tauri 64 2I N Swift , streaks 
» 7 Aurige 74 4I N Sept 21. Swit, 
streaks 
» x Ononis 89 18 N Very swift 
98 44N Very swift , streaks 


SOCIETIES AND ACADEMIES, 
PARIS 


1 
| 
Academy of Sciences, September 3 —M Janssen, Presi- 
dent, in the chair —Microbism and abscess, by M Verneuil 
The ordinary type of abscess 1s stud.ed ın connection with the 
new light thrown on the subject by mucv-obic 1esearches on 
suppuration Thealmost constant presence oz the micro-organisns 
described by Klebs, Pasteur, and others, shows that they are in 
all probabuity the real and exclusive cause af pyogenesis, a ccn- 
clusion placed almost beyond doubt by he fact that, when | 
introduced into the animal system, these crganisms invariably 
produce suppuration and abscesses A classification 1s given of 
the microbes in question, which aie divided into two distinct 
gioups (I) pyogenic microbes, properly so called, which are 
norneally present, such as the orange, leman, white, and other 
varieties of Micrococcus and Diplococcus , (=) those which occur | 





irregularly in the purulent matter,gbut whick may exist normally 
in the system apait fiom any pyogenic symptoms or centres of 


suppuratioa—various kinds of Bacteria, Vibriones, Bailly &e gy” 
classification follows of abscesses themselveg, base he 
etiology of pyogeresis as well as on their pathological anatomy 
and physiology —Inscription giving the details of a lunar eclipse, 
by M Oppert This mscription, the text of which was first 
published by Strassma a in the Zesdschiift fir Assyriologie, 
vol 1°, 1s 1eferred to the year 24 BC, 232 of the era of the 
Arsacides It describes the eclipse as having been predicted by 
the astronome: Uruda (Orodes), and as taking place, as predicted, 
in the month of Nisan, on the 13th meht, at the hour of 
5 and sr parts, which 15 reduced to Monday, March 23, 
gh 3om pm, Parts mean time —The fluorescent compounds of 
chromwm and manganese, by M Lecoq de Boisbaudran These 
substances are studied and prepared synthetically with a view to 
determining their several degrees of oxidation —Note on the 
position of some points on the Brazilian seaboard, extracted 
fiom a memoir of the Conm.sséo de Longitudes, by M. 
Cruls ‘Ths places, whose positions are heie astronomically 
determined by the officers attached to the Biazilian Hydrographic 
Service, are Cape Frio, oh 4m 34054 (with probable error 
o 12s), east of Kio de Janeiro, and Santos, oh 12m 33 445 
(with proba dle error o 29s ), west of Rio de Janeiro —On the 
measurement of the refraction indices of crystals with double 
axis, by M Charles Soret These measurements are here 
effected by the observation of the muting angles of total 
reflection on any facets —Physiological action of che chloride of 
ethylene on the cornea, ty M Raphael Dubois In a previous 
paper (Comfi.s rendus, vol civ, No 26, 1887) the author 
showed that the chloride of ethylene (C,II,Cl,) introduced 1n 
any way into the system pioduces in the dog, several hours after 
waking, an opacity of the cornea of avery remarkable character 
Here he stulies the nature of this phenomenon, aid determines 
the mechanism by which ıt 1s produced 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 


Felectic Physical Geography R Hinman (Cincinnati) —Solutions of the 
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Die Structur und Zusammensetzung der Meteoreisen, Liefg 1 2,3 A 
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K Russ (U Gl) —The Flowering Plants of Wilts Rev T A Preston 
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A TEXT-BOOK OF PHYSIOLOGY 
A Text-book of Phystology By J G McKendrick, M D 





LLD, FRS Including “Histology,” by Philipp 
Stohr, MD In Two Volumes Vol I General 
Physiology (Glasgoav MacLehose and Sons 
London Macmillan and Co 1888) 


Te present volume deals with the general principles 
of biology, the chemistry of the body, the early 
stages of development, the microscope, and the methods 
of microscopical research, the histology of the tissues and 
the physiology of muscle It ıs no doubt very difficult to say 
what should and what should not be included ın a text-book 
of physiology The primary object 1s to explain as much 
as we can of the phenomena of the animal organism by 
physical and chemicgl laws To understand such an 
explanation, a knowledge of chemistry, physics, and of 
the structure of the o1ganism ıs essential These sub- 
jects aie treated of in special text-books which do not 
contain any physiology, and then introduction mto a 
work devoted to this subject cannot fail to exert an 
injurious influence on the full exposition of the actual 
state of the science 

The present work 1s noticeable for the large amount of 
subsidiary matter which has been introduced, rathe: than 
as being a very complete account of modern physiology 
The book 1s, however, intended by its author to aid the 
student to an intelligent knowledge of physiology, or 
rather, of all the subjects which are commonly dealt 
with by lecturers on physiology It supplies the physical 
and chemical information more immediately required in 
physiological problems, it explains the methods by 
which the more important results have been obtained , 
and it gives a general insight into important biological 
facts 

Considering the very wide range of subjects, the choice 
of matter has been very well adapted to the object in 
view, and the book will doubtless find a larger circle of 
readers than the Professor’s own class, for which it 1s 
especially intended However, the degree to which the 
various sections have been brought up to date is very 
unequal Some of the subjects have evidently been 
thoroughly worked up, whilst others appear to have been 
chiefly compiled from existing and not wholly modern 
text-books In a work of this character, unless the 
author be endowed with almost superhuman industry, 
such a result 1s inevitable, and 1s fully foreseen by the 
author himself 

The section devoted to the general structure and 
physiology of the cell, the phenomena of fertilization 
and the modern views on heredity, will ce1tainly be much 
appreciated General biological knowledge of this kind 
1s often eagerly sought for by the student, and not always 
readily obtainable 

The micioscope and the methods of microscopical 
research are very good and modern, but this 1s a sub- 
ject which is hardly eapected in a text-book of physiology 
The histology of the tissues calls for no special comment 

In connection with the physiology of muscle, the 
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great care, very clear and good illustrations being given 
of the apparatusused Muscle physiology itself is t.eated 
m considerable deta!, to which 1s added the physiology 
of the electrical organ in fishes, containing the recent 
reseaiches of Prof Sanderson and Mr Gotch The 
physiology of srnooth muscle 1s very scantily touched on, 
and the figures in connection with the heat produced by 
muscle are not correct , nor is any 1eference made to the 
observations of Ludwig and Meade Smith, on the heat 
produced in the mammalan muscle when tetanized 
under different conditions of blood-supply Surely they 
are much more to the point than the observations of 
Biloth and Fick, which are only applicable to the 
organism as a whole 

The best feature in the chemical part of the work is 
the introduction of sections on the general chemical pro- 
cesses of the organism and on fermentation With regard 
to the formei, the paragraph devoted to reduction—as an 
important chemical process of the organism—is too short 
the interesting observations of Ehrlich on the reducing 
powers of the tissues (as shown by the injection of 
alizarin-blue, endophenol-white) aie surely worthy of 
mention The undoubted fact that the blood of asphy xı- 
ated animals contains reducing substances 1s not alluded 
to, nor ıs the zle which modern physiological chemists 
ascribe to these reducing substances ın producing nascent 
oxygen, and so bung ng about the oxidations of the 
tissues, pointed out with sufficient clearness Fermenta- 
tion 1s considered in its historic aspect, and fiom its 
chemical and biological sides The history of oiganized 
ferments 1s adequately treated, as are also the early and 
important observations of Pasteur What we actually 
know about the relationship of enzymes and organized 
ferments 1s not clearly expressed, no account being given 
of the 1esearches of Musculus, Lea, and others, which 
have shown that enzymes can be obtained from organized 
ferments Nor 1s the question of the chemical nature of 
enzymes sufficiently discussed 

The remainder of the section of chemistry contains 
numerous defects Thus a long chapter 1s devoted to the 
signification of chemical formulze, but we are later told of 
the albumuns that their “chemical constitution oscillates 
round the following Cs5,H;N,,0,.S” No mention is 
made of the observations of Schmiedeberg, Drechsel, or 
Grubler, on artificial albumin crystals—observations of 
the highest importance for all future work on proteids 
The accounts given of casein, mucin, and nuclein 
are not in accordance with our present knowledge. 
The chemical relations of indigo are given in detail,, 
but the indican of the urme ıs said to have the 
formula C,,Hs,N0,;, and no mention is made of indovyl 
potassium sulphate So with uric acid, nothing ıs said 
about the most important facts of Horbaczewsk: and E 
Ludwig on the formation of uric acid from glycocoll 
and urea, which correspond so well with Strecke1's view 
of uric acid as a body analogous with hippuric acid «the 
benzoic acid being replaced by cyanic), and with the 
remarkable physiological fact observed by Wohler, that 
calves, as long as they feed on milk, excrete only uric 
acid, and no hippuric, whilst the reverse ıs the case when 
they take to a vegetable diet Again, in regard to the 
formation of uric acid, two @xt1emely important 1eseaiches 


object and use of the giaphic method ıs explained with ! have been made—that of Schroeder on the influence of 
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ammonia salts ın producing unc acid ın birds, and the 
remarkable confirmation of this by Miakowsk, who 
found, afte: extupation of the liver, the uric acid of the 
bud’s urine replaced by ammonia 

The subject most fully treated ıs that of the pigments, 
but here again the important works of Nencki and Sieber 
on hemoglobin and its de1ivatives, find no mention A 
work like the present ıs necessarily a compromise It 
does not give so equable and well-judged an account of 
what it ıs important to know ir physiology as might be 
expected fiom the reputation of the autho: and the size 
of the book , but ıt shows the judgment of an experienced 
teacher in endeayowing to make every subject perfectly 
intelligible and in leaving no branch of phy stological 
science untouched L C WOOLDRIDGE 





OUR BOOK SHELF 


The Mind of the Chald Part I The Senses and the Will, 
Observations concerning the Mental Development of the 
Human Being ın the First Year of Life By W Preyer, 
Professoi of Physiology in Jena Translated fiom the 
original German by H W Brown “International Edu- 
cation Sees (New York .\ppletonand Co London 
Whittaker and Co 1888) 


Iris with no small satisfaction that we notice the issue of 
this work in the English language It has already 
remained much too long in the German and Fiench 
tongues only, and it speaks ill for the enteipiise of 
Butish publishers that now the name of Appleton appears 
upon the cover Foi, although comparisons as a 1me are 
invidious, in the present mstance there can be no doubt 
that the work in question holds the first place in tle 
hterature of the subject with which it deals And since 
the study of infant psychology was imauguiated by M 
Taine and Mı Damın, it has become so popular a 
bianch of scientific literature that an English translation 
of “Die Seele des Kindes must be an assured success, 
even from a commercial point of view 

In the case of a book ahead: so wel known, it 15 
needless to say much by way of analysis We must 
remaik, however, that the presen: volame comorises o «ly 
Parts I and II of the oniginal --the rema'nde: being 
reserved for publication as a second volumne Hence the 
instalment of the translation now before us deals orly 
with the senses and the will, the next instalment having 
to treat of the intellect, and all supplementary matter 
As everyone who has 1ead the original .» aware, Prof 
Preyer has devoted himself to his subject w.th an assidu ty 
and a thoroughness which only an assmed conviction of 
its impoitance could inspire And in the result, nis 
patiently continuous observation his skilled intelligerce 
as a well-icad psychologist, togethei with his high attari- 
ments as a professed physiologist combine to render his 
work, not only as before remarked the most importa. t, 
but also m many respects the most intetesting, that has 
hitherto appeared upon the subest of psychoge esis 
Therefore we 1ecommcend this work to ail our Lnglisl. 
readers as the best that they can procure on “the mind 
of the child —and this whether their interest in such a 
mind be scientific only or likewise parental 

GJR 


Arithmetual Ererasea By H %9 Hal, M \,andS R 
Knight, Bà (London Macmillan and Co, 1888 ) 


IN thys book we have a collection uf examples comprising 
about eighty piogicssive miscellaneous exercises and a 
set of filty papers takın fiom guch examinations as the 
London University, Oxford and Cambridge Local, Pre 
vious Cambuidge, Army Preliminary, &c The evamp’es 





aie judiciously chosen, and great care sgems 

been taken to make the work as sprogressive as possible 
An appendix, is added, consisting of two hundred 
graduated questions in logarithms and mensuration, pte- 
ceded by a list of the numerical constants and formule 
used in the latter The answers to the examples are all 
collected tegethe: at the end 


An Elementary Treatise on Mensuration By E T 
Henchie (London School Books Publishing Com- 
pany, 18€8) 

IN this work we have an excellent tieatise for those who 

are about to begin the study of this subject All reference 

to trigonometiv has purposely been avoided, and the 
author has r the second chapter added the enunciations 
of Luchid’s propositions which bear on the work, together 
with an explanation of each 

Plain iectilinear figures, curvilinear aieas, the cucle, 
surfaces ani volumes of solids, aie dealt with in turn, 
and each cnapte: 1s accompanied by a set of illustrative 
examples thoroughly worked out and eaplained, followed 
by a separate set to be worked out by the student Land 
surveying forms the sabyect of the eighth chapter, in 
which are described the various instruments with the 
methods of using them The figures throughout aie very 
clear, and the shading used im those of the chapter on 
solids 1s excellent Tne book concludes with a set of 

nuscellaneous examples, making in all about 1260, 

together with the answers to the above 7 


LETTERS TO THE EDITOR 


Tne Editor does not hold himself responsible for opinions 
expressed by his correspondents Nether can he under- 
take to -etuin, or to correspond with the writers of, 
reyected manuscripts ratended for this o) any other part 
of NATURE No notice ts taken of anonymous communi- 
catons } 


ê Lamarckism versus Darwinism 


I WD hopea that my previous letter might have closed this 
coitespondence, but Mi Poulton’s reply suggests to me the pio- 
piety of makirg one additional remark his as, that while 
waiting the sentence m the Contemporary Review to which he 
has taken extention, 1t never occuned to me that anyone would 
gather fiom r that I intended to disparage the work of an 
cminent man, vho happens to be also a personal fiend But, 
as this appeus to be the 1m iession conveyed to Mr Poulton, I 
shoulu not heto low his statement of it to pass unnoticed Asa 
matter of fact, 20 onu can appreciate nore thoroughly than I do 
the ex ensive anowledge, the cleainess of thought, and the 
geat powers of orginal resevich which aie now being so 
conspicuously cisplayed oy Prof Weismann 

Fion the Ín-t it has b.en suffciently obvious to me how the 
plesent moundeistanding erose , and if, instead of affirming 
tnat I was 1gno ant of Prof Weismann s witings, Mi Poulton 
bul begun as ne bas ended, by asking me to explain” my 
senva With reference to them, of course I should at once 
hwedone so However, c» stated m my last letter, ıt is my 
intention at no very distant date to deal with the whole question 
of so-called “ Lanarchism zessvs Darwinism” , and, therefore, 
my ony object an this communication Is to stop hom gomg 
fyher the impiesson that I hold m hght esteem the highly 
mpo'evit whievements of Piof Weismann 

GEORGL J ROMANES 

Geanies, Ross-shire, September 8 


Mr Gulick on Divergent Evolution 


Mr Gt1ick$ paper on this subject appeais in the last 
numbe of the Journal of the Linnean Society as having becn 
“communicate. by Alficd Russel Wallace, FLS”? It may 
therefore be supposed that I recommended its publication, 01 
that I wice wth ity main aigument , and as this 1s not the 
case, Lask permission to say a few word» on the suyect ın the 
cclumns of NATURL 
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Nena, Mi, Gulick sent me his piper on “Diversity of 
Evolution under One Set of External Conditions,” requestmg 
me if] thought fit, to communicate it to the Linnean Society 
As the paper contained a body of very interesting facts obseivéd 
by the author, I had no hesitation ın 1ecommending its accept- 
ance by the Society, although I did not agree with the conclusions 
Mr Gulick drew from his facts 

Last year Mı Gulick sent me the manuscirpt of his present 
paper, informing me that it was the result of long continued study 
of the subject, and ashing me to foi ward it to the Linnean Society 
I did so, wiiting to the Secretary that I had no* rerl the 
paper through, and did not undertake the responsibility of 
recommending it for acceptance 

Having now 1ead the papei in punt, I find very httle in it 
that I can agree with I can discover in it no additional facts 
beyond those which were set before us im the forma papa 
siaeen yeais ago, while there is an enormous body of theoretical 
statements, many of which seem to me enoneous, and a highly 
complex classification of the conditions unde: which the separa- 
tion o1 isolation of individuals of a species takes place, with a 
new and cumbious terminology, neither of wh'ch, ir my opinion, 
adds to ou knowledge o1 compiehension of the matter at sst € 

As in almost every page of this long pape: I find statements 
which seem to me to begeithe disputable o1 positively erroneous, 
any extended criticism of ıt 1s out of the question , but I wisn to 
call attention to one on two pointsofvitalimp tance Mi Gulch s 
alleged discovery 15, “the law of cumulative divergence thiough 
cumulative segiegation *(p 212) Ile maintains that any initial 
Vauiation, 1f isolated by any of the causes he has enumerated, but 
remaiming unde: ilen‘ically the sume envionment, will increase 
till y becomes in time 1 specific or even 1 generic diveigence, 
and this without any action whatever of natural selection Now 
if this 1s @ fact it 15 a mo t important and fundamental fact, equal 
in its faj-eaching signihcance to natwal selection itself I 
accordingly read the pipa with continal expectation of finding 
some evidence of this momentous principle, but in vun ‘Thee 
1s a most elaborate discussion and endless refined subdivisior s of 
the vaned modes in which the individuals constituting a species 
may be kept apat and prevented fiom inteiciossing, but no 
attempt whatever to prove that the result of such complete o1 
partial isolation 1s ‘* cumulative divergence’ Ihe only passage 
which may perhaps be considcied such an attempt at proof 1s 
that onp 219, where he supposes an eaperiment to be made, 
and then gives us what he thinks © experienced biceders ° Will 
assure us would be the result In this expemen’ however, 
there 1s to be constant selection and reassortment of caca bi ood, 
yet he asserts that “thue is no selection in the sinse n which 
natural selection 15 selection ’ , by which he appears to mean that 
the selection 1s by “‘sepaiation” not by ‘ eatermination ’ Th, 
however, seems to me to be a disunchen without a difference 

Again, m the various illustrations of how ‘cumumat ve segie- 
gation” is brought about, natural selection must always come 
into play—1s in the case of a change in digestive powers, and 
consequent adoption of a diflcient food {p 223), leading to par- 
tial isolation , and such cases me exactly what 1s contemplated 
by Darwin in his brief statement of the effects of “diverge nce of 
character ” (“ Ongin,’ pp 86 90), while the conecmrence of 
“isolation” as a factor 15 fully recognized at pp S1-83 of the 
same work (6th edition) 

Tt appears to me that thioughout his paper Mr Gulick omits 
the consideration of the mevitable agency of natural selection, 
ansıng from the fact of only a veiy small proportion of the off 
spuing produced each year possibly suiviving Thus when, at 
p 214*he states that ‘‘the fact of divergence in any case 1s not 
a sufficient ground for assuming that the diveiging form has an 
advantage osc the type from which it diverges ” he omits fom 
all consideration the fact that at each step of the discrgence 
there was necessaiih selection of the fit and the less fit to su- 
vive, and that if, as a fact, the tvo extremes have survived, and 
not the intermediate step» which Ied to one o1 both of them, it 
1s a proof that ¿z had an ecvantage ova the orginal Jess 
specialized form = Darwin cxplains this in his section on § Fx- 
unction caused by Natwal Selection (p $$ 9 On the whole, 
I fail to See that Mr Gulch has estvblished any new pimeiple, 
euhe: as a substitute for, or m a dition to, natwal sclection as 
set forth by Duwin Others, however, may think cuficently , 
end I shall te glad if any natuarsts who have studied Darwen s 
works will point out, detmitcly, m what way ths paper cxvterds 
our Lnowledge of the mode in which species have ongmated 

ALIMD R WALLACH 
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The Death of Clausius 


I po not know by what unfortunate accident it happened 
that I did not hear of he ceath of the gieat Clausius until after 
the meeting of the Biitish Asseciation I write this in order to 
explain how I neglected to expiess the sonow of the scientific 
world m Britain m the Joss and ow sympathy with the scientific 
wold in Germany I 1s not the part of a young disciple Ithe 
me to eulogize the giants of the pass ng generation, but I iegiet 
greatly that any appewance of want of appreciation of the 
laboris of oae of the most br Ihant lights of the nmeteenth 
century should attach o British science owing to my silence 

GLO Fras FITZGLRAID 

Limity College, Dublin, September 15 


The March Storms 


THE accounts of Mach storms in England which ieach us 
eal me to think that t would be ineresting to note the follow- 
inz On Mach 13, buometeis in Western Australa had fallen 
suddenly o 20 inch , the cyclone pas-e | rapidly eastward along the 
south coast of Austral. On the 15th we had a heavy gale of 
wind at Sydney , the anemometer showed 55 miles an how 
I ike George was 99 istw bed that the observer was wind-bound 
in the small house wh ch holds the recording machine for several 
days, and the tidal 1egister at Sydney shows considerable dis- 
turbance like eathcuhe waves duung the 15th, 16th, and 17th 
On the 15th the level of the Sydney transit instiument was 
found to have changen suddenly since te 14th o’ 7, the westein 
yar having fdln A udial wave reached New Guinea and 
New Bntun on the 13h, at the latte: plaice it 1» supposed 
to Lave isen 40 fect C Rvusstit 

Sydney Obscisators, July 26 


INTLRNATIONAL METEOROLOGY 


HI Inte:natien il Meteorological Committee held a 
meeting at Zatch, in the Polytechnikum, fiom the 
3rd to the 5th of this month .\ll the menbeis were 
present Ihe most important point on which action was 
taken was the subject of future mectings to be held instead 
of Meteorological Congresses organized by diplomatic 
means Ihe follosing was the resolution adopted 
“ The Commatteg, in wew of the circumstance that the 
assembling of an international meeting, of the same 
character as the Congresses of Vienna and Rome, presents 
great dimeulties, considers that the commission it recen ed 
at Rome 1s exhausted, and that ıt ought to dissolve itself 

“At the same tune, in order to continue the relations 
between the d.fferent meteorological organizations, which 
have been productive of such good 1esults during a series 
of yerrs the Committee appoints a small bureau with the 
duty of using its best endeas ours to bing about, at some 
coni enient time, an international meeting of rep1esentatives 
of the ditferent Meteorological Services ” 

By a subsequent resolution the bureau was made to 
consist of the President and Secretary of the Committee 
(Piof Wild and Mr Scott} 

Among othe: matters on which action was tahen may 
be mentioned — 

Clovd Classeication -—It was decided that the proposals 
of Messis Elldebrandsson and Abercromby were not 11pe 
enough to be :ecommended for general adoption 

Aheteoi ological Information from Travellers —On the 
motion of Dr Hann ceitain rules were laid down, to be 
recommended to ul Geographical Societies, &c, as to the 
conditons which must be observed m order to render 
published records of metecrological observations of any 
real service to meteorology hese iclite to instruments 
and then corrections, exposure, methods of calculagion, 
&c, xc 

The Committe: finally dissol cd itsetf 

© Rost H SCoT: 
Meteoi ological ( fñce, September 19 
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THE NORWEGIAN GREENLAND 
EXPEDITION 


J NEORMATION having been received by the sealer 
Jason of the Norwegian E,pedition under Dr 
Fridtjof Nansen, which ıs to attempt traversing Green- 
land fiom the east coast to the west coast, having left 
that vessel on July 17 ın lat 65° 2’ N , and by this time 
is no doubt fairly on its way across the inland ice, some 
particulars of the plan and aim of this expedition, fur- 
mished by the leader himself, will doubtless prove of 
interest, and tend to correct various erroneous statements 
which have appeared 

When leaving the Fason, an ice-beit about ten miles 
in width separated the vessel from the mouth of the 
Sermilik Fjord, and the Expedition was seen to make 
good progress, either walking over the ice or rowing 
through it, and at 6 a m ıt was out of sight It was Dr 
Nansen’s intention to land in this fjord, which ıs ın- 
habited, and proceed to the bottom, where he would 
attempt to ascend to the inland ice plateau The moun- 
tains around the fjord are very steep, and upwards of 
6000 feet in height, but still this spo: was recommended 
by the Danish explorer, Captain Holm, as the most suit- 
able It 1s agreed by all competent authorities that once 
on the inland ice plateau the rest of the journey will be 
compatatively easy, Dr Nansen and his followers’ pur- 
posing to journey on the so-called Norwegian Sz across 
the smooth snowy surface of the inland ice These 
adjuncts of locomotion are highly recommended by 
Baron Nordenskiold in land journeys in the Arctic 
regions, and asa proof of their utility ıt may be men- 
tioned that when on the inland ice in 1883, the two 
Lapps in his train were sent forward, and covered in 
fifty-seven hours twice as much ground as the rest of the 
expedition in twéhty-seven days Before, however, de- 
scribing these means of locomotion on snow, a brief 
Sata to the members of the Expedition should be 
made 

The Expedition, for which there were thirty-five volun- 
teers, including one Englishman, consists of Dr Fridtjof 
Nansen, of the Bergen Museum, leader , Lieutenant in the 
Norwegian army, HerrO C Dietiichson, Herr Otto Sver- 
drup, an officer in the Norwegian mercantile marine , and 
Herr Knistian Kristiansen, a Jand-owner , with two Lapps, 
Samuel Bulto and Oje Ravna, the latter of whom was 
“on view” at the Exhibition in London in 1883 All 
the members are men ın their best years, powerful, and 
accustomed to hardships of all kinds, and last, not least, 
experts ın the craft of Séz/odmzng, or Norwegian mode of 
journeying on snow This mode 1s entirely different from 
that practised ın Canada under the name of “snow- 
shoeing,” and therefore deserves special mention The 
Skt, or snow “runners,” as they might more justly be 
called, are long strips of carefully selected pine-wood 
without a flaw, those used by Dr Nansen being about 
8 feet in length, 1 inch in thickness, and 4 inches in 
width In the middle is a leather strap covered with 
sheep’s wool for the foot, and a slight catch for the heel, 
whilst the edges are (an this particular case) protected 
by means of a steel band The wood has been carefully 
seasoned and soaked ın tar to prevent the penetration of 
moisture, whilst underneath the Sz are lined with 
reindeer skin, the hair of which gives the runner a better 
“erp” on the snow when going up hill In front they 
are pointed and bent slightly upwards, so as to pass 
moie easily over obstacles A good pair of Sk: will. when 
carefully prepared, have the elasticity almost of a Toledo 
blade, and jumps of 25 or 30 feet, when such may be 
neeessaly in the mountains, are frequently performed by 
good Skz men, without breaking their S# The most 
remarkable feats of agility age performed by experts on 
these means of locomotion, ın fact, many a Norwegian 
is as much at home on his $4 asa Red Indian on his 


horse As to the progress made on Séz, it samply 
astounding, a good runner on dry snow, and across a fair 
country, Deing capable of covering a hundred miles a 
day, and down hill the speed 1vals that of the fastest 
express Dr Nansen and his party, who are all cele- 
brated for their achievements 1n the SZz sport, carry with 
them nine pans of these For the conveyance of pro- 
visions he has with him five hand sledges of novel 
construction, being only half the weight of those gener- 
ally canned ın Arctic journeys They are 9 feet long, 
and 2 fee: wide, greatly curved at both ends, and shod 
with steel bands, whilst at the back is a steering-pole 
The weigktis 25 pounds Dr Nansen had occasion to test 
the quality of one of these sledges when travelling last 
winter alone across Norway on Skz, from Endsfjord to 
Nummedal, a distance of about fifty miles The adop- 
tion of this kind of sledge has been made at the instance 
of Baron Nordenskiold, who, during his journey across 
the inlanc ice, found those then used too heavy The 
Expedition ıs also provided with a tent, brown ın colour, 
in order to afford a rest to the eye on the vast dazzling 
snow-fields, and ıt may be separgted into five pieces, 
each forrring a sail for the boats Naturally ıt was 
absolutely necessary that the baggage of the Expedition 
should be as small as possible, consequently only what 
is absolutely required has been included, suchas the usual 
scientific apparatus, a camera, cooking utensils, and pro- 
visions, the latter consisting chiefly of pemmican, meat 
cakes and biscuits, preserves, tea, chocolate, &c Every 
article cared has been specially prepared, some in 
Christiane, and others in Copenhagen, London, and 
Paris Ore article which previous Greenland Expedi- 
tions have been much in want of are Alpine ropes for use 
im chmbing, and these have been specially made for 
| Dr Nansea in London 
Having reached the inland ice plateau, Dr Nansen 
purposes travelling in a north-westerly direction, with 
Disco Bay on the west coast for his goal, as further 
south the land ıs intersected by deep fjords and moun- 
tans, which may cause difficulties in crossing The 
distance from coast to coast 1s estimated at-425 miles, 
and allowing for a rate of progress of only fifteen miles a 
day, the whole journey should be accomplished in about 
thuty days The leader considers ıt a great advantage to 
cross from east to west, and not uzce versé as previously 
attempted, as in the former case piovisions need only be 
carried for ome journey, the west coast being well pro- 
vided in th's respect The most serious obstacles expected 
by Dr Nansen on the inland ice are crevices ın the ice, 
which are formed by the water from the melting snow, 
and wet snow The former he intends to attempt evading 
by sending the Lapps forward as scouts, and on the 
latter Canadian snow-shoes will be used as in wet 
snow the Sz are of little use, the snow clogging to them 
' and retarding progress It 1s, however, expected that at 
| this season the snow will be crisp and dry It should 
,; also be mentioned that by crossing from east to west the 
Expedition will have the advantage of travelling continually 
down an incline, as the country slopes gradually down 
| from a height of 6000 feet on the east coast to only a few 
hundred or the west coast, whilst the wind also nearly 
a 


always blows from that quarter 

Dr Nansen further anticipates that the curious lofty 
basalt rocks of Disco Island will be seen a good way 
inland, and serve as a landmark 

As regarcs the scientific aspects of the expedition, not 
too great results may be expected, although Dr Nansen 
has especially qualified for his task, and visited Green- 
land some yeats ago, as with the means at his disposal, 
and in view of the mode of travelling, the number of 
members ard the weight of the baggage had to be scrictly 
limited However, the leader feels confident that it will 
contribute in some degree to solve the scientific problems 
facing us in that cont.nent, which has always had such 
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“fascimation to the geographer, geologist, and botanist in 
particttar,and may lead to the despatch of an Expedition 
on a larger scale and with a wider scientific scope 

It may be of interest here buiefly to recall the attempts 
which have been made from time to time to cross the 
Greenland continent 

As is well known, Greenland has nevet been crossed 
by human being, although there 1s a tradition, confirmed 
by Holm and Garde, that a young girl from Pikiudelek, 
on the east coast, driven from home by cruelty, wandered 
on foot across the ice tw the west coast However, in 
modern times many attempts have been made, as, for 
instance, by Dalager (a Dane’, Dr John Rae, Messrs 
Whympe: and Brown, Messrs Jensen, Kornerup, and 
Groth, and Nordenskiold in 1870 and 1883 All of these 
attempts were failures, with the exception of that of 
Nordenskiold in 1883 referred to, when he succeeded, in 
lat 684° N, in reaching 75 miles inland, and his two 
Lapps 140 miles further, or 215 mules, ze a little more 
than half the width of the country Finally, we have the 
scantily-known wandering, in June of last year, of Mr 
Peary, an Amerian engineer, and Herr Magaard, a 
Dane, who claim to have reached about r00 miles inland 
on the ice from Jakobshavn, and reached an elevation of 
about 7000 feet above the sea, but the weather was 
unfavourable It1s worthy of note that this elevation 1s 
far higher than that recorded by Nordenskiold a httle 
further south, viz about 6000 feet 

It,1s mpossible to close this résumé of Dr Nansen’s 
plans without referring to the much-disputed theory 
of there being, if not a fertile interior somewhere in 
Greenland, at all events land free from ice and snow, as 
advocated by Nordenskiold, but which he failed to find 
We have it however now, on the authority of Di Nansen, 
that in spite of this failure the famous Swedish explorer 
1s still of opinion that such conditions may exist some- 
where to the north or south of the track followed by 
himself Dr Nansen also supports this theory, which 1s, 
leaving the “Fohn” wind theory out of the question, 
based, firstly, on the circumstance that the reindeer herds 
on the west coast disappear from the coast in the summer, 
when it 1s surmised that they proceed to this inter.or 
“oasis,” as ıt has been termed, and, secondly, on the 
discovery by Nordenskiold of reindeer horn far in on the 
ice, thirdly, the theory ıs claimed to be supported by 
the fact of Nordenskiold’s two Lapps having ın the middle 
of Greenland seen two ravens coming from the north to 
“have a look at them,” and return in the same direction 
Hence, ıt 1s maintained, some ice-free land must exist 
further north But as to the wanderings of the reindeer, 
such take place every summer in Norway, when the 
animals repair to the glaciers ın order to escape from their 
dread tormentors the gadfly and the heat It 1s, however, 
curious that the Greenlanders themselves, as well as the 
Eskimo, accoiding to Captain Holm, firmly beleve ın an 
ice-free and populated interior, the mhabitants of which 
are of enormous stature, fierce, and dangerous magicians, 
and it ıs this latter belief which ıs the cause of the natives 
refusing to act as guides or participate in explorations of 
the interior The east coast natives by the way maintain, 
too, that Scoresby Sound in the extreme north (Holm, 
“East Coast Expedition, 1883-85”) 1s a fjord separating 
Greenland from the rest of the Arctic regions, that once 
a Greenlander sailed through it from west to east, and 
that near its southern shores resides a warlike tube of 
Greenlanders 

It was Dr Nansen’s intention to have attempted to 
land ın the netrghbourhood of Scoresby Sound, where no 
European has ever set foot, but 1t was impossible to get 
further north than Cape Dan on account of ice It should 
be mentioned that the present expedition is in a great 
degree due to the munificence of Heir Augustus Gamél, 
of Copenhagen, who despatched Lieutenant Hovgaard’s 
Arctic Expedition of 1880, and has 1eceived valuable 





assistance from such Greenland explorers as Nordenskiold, 
Rink, Holm, Ryder, and Mangaard, as well as the Royal 
Geographical Society 

If ail goes well, it may return to Europe befote the last 
vessel leaves Greenland at the end of September 

If successful, ıt cannot fat] to throw some further light 
upon the interesting scientific problems of that mystic 
northern continent, and incite other exploreis to follow 1n 
Dr Nansen and his colleagues’ footsteps 





THE CENTENARY OF THE CALCUTTA 
BOTANIC GARDEN 


HE Report of Dr George King, the Superintendent 

(of the Botanic Garden of Calcutta, for the past year 
gives a brief history of the work of that mstitution during 
the century of its ex'stence, which has just been com- 
pleted The suggestion for its foundation was made to 
the Government in Calcutta in 1786 by Colonel Robert 
Kyd, then Superintende it of the East India Company’s 
dockyard at Kiddeipore The adoption of the proposal 
was urged upon the Board in London by the Governor- 
General, and upon their sanctioning it a large piece of 
land at Shalimar was chosen as the site, and Colonel Kyd 
was elected the first Superintendent He held the post 
till his death in 1793 At the outset 1t was understood 
that the Garden was to be made a source of information 
for the Company’s servants, and a place in which ex- 
periments could be made on those exotics which were of 
economic value It was also intended to be a horticul- 
tural and agricultural garden, which would assist in 
introducing indigenous Indian products to new markets 
The earliest efforts of Colonel Kyd were directed to the 
introduction of trees yielding nutmeg, cloves, and cinna- 
mon, and to attempt to cultivate them This, however, 
was a failure, the chmate being shown to be quite un- 
suitable to them The equatorial fruits, such as mango- 
steen and bread fruit were tried with a similar result, and 
also the temperate fruits of Europe, and thus at an early 
stage ıt was demonstrated that any such effort was quite 
useless Colonel Kyd mtroduced tea cultivation, and in 
this he was highly successful, and 1t was owing to his 
efforts that the tea-industry has become one of the most 
important in India On the death of Colonel Kyd, Dr 
William Roxburgh, the Company’s Botanist in Madras, 
was appointed to the post, and continued in it till 1814 
He was an ardent botanist, and was the first who attempted 
to draw up a systematic account of the plants of India 
His Flora Indica contained descriptions of all the indr- 
genous plants he had met, and also of the exotics in 
cultivation at Calcutta This book was not published 
till 1832, and ıt was, till Sir Joseph Hooker commenced 
his work on the “ Flora of Buitish India” 1n 1872, the only 
book from which a good knowledge of Indian plants 
could be acquired Besides his “ Flora Indica,” Roxburgh 
pubhshed “Plante Coromandalianz,” descriptions of 
three hundred of the most representative plants on the 
Coromandel Coast. Dr Roxburgh, who left India on 
account of failing health, was succeeded by Dr Buchanan- 
Hamilton, who collected a mass of information about 
the fauna and flora of India, a portion of which he 
pubhshed in his own name, but the greate: pait was 
issued ın Montgomery Martin’s “ History, Topography, 
and Statistics of Eastern India” In 1817, Dr Wallich 
became Superintendent Wallich was a most energetic 
man, and durmg his term of office he made collections 
in Kumaon, Nepal, Tenasse1im, Singapore, Penang, and 
other places His collections of dried plants were taken 
by him to London, and after their classification they were 
distributed to the chief botanical institutions in Eurepe 
Dr Wallich published three fine volumes, “ Plante 
Asiatic: Rariores,” llustraged with excellent figures On 
Dr Wallich’s retirement in 1846, Dr Hugh Falconer, who 
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1s well known on account of his researches on the Sivalik | Government Botanist of Perak, Father Scortechiny who 


fossil Mammalia, succeeded to the post Dı Thomas 
Thomson, the co-worker of Su Joseph Hooker in the 
collection and distribution of an extensive East Indian 
Herbaiium, was the next Superintendent His successor, 
Dr Thomas Anderson, died ın 1870 from disease con- 
tracted when labouring to introduce the quinine-y1elding 
Cinchonas into the Himalayas This latter work-—that 19, 
the cultivation of the Cinchonas of the .Andcs—has been a 
great success The Garden authorities, im connection with 
the Agii-Horticultural Society of India, made gieat 
and successful efforts to improve the quahty of Indian 
cotton, and to push its sale and that of jute in the European 
markets The united bodies also ımported better kinds of 
sugar-cane from the West Indies, and thus improved the 
quahty and the amount of’ the sugai-cropin India The 
various Superintendents made fiom time to time ew- 
periments in the cultivation of plants and products of 
economic value, as, fon mstance tapioca, india-1ubber, 
sarsaparilla, aloes, cocoa, and many others Many of the 
various kinds of exotics now grown 11 India have been 
introduced thiough the motiumertal ty of the Gaiden, 
and the authorities haye shown to the irhabitants of India 
the advantages of bette: systems of cuttivation than they 
previously pursued 

In they ear 1864 the Garden was devastated bs a terible 
cyclone, and the few plants tnat escaped the general 1uin 
were very much thinned by another cyclone which a few 
years after burst over Calcutta In fact, at the present 
moment there aie in the Garden only a few trees, including 
the gieat banyan, which were there in 1867 Wher the 
shade of the trees was thus 1emoved, the weed /izferata 
cylendrica spread rapidly over the whele Gaiden, and when 
Dr King was appointed to be Superintendent of the 
Gaiden, in 1871, he found it ın rather a sorry plight By 
the assistance that the local authouit es gave him he was 
enabled to plant it &fresh, to lay it out for landscape effect, 
to form ornamental ponds, and to build the Herbarium 
and conservatories The most noticeable feature from 
a botanical stand-point 1s, of comse, the Herbarium On 
Di: Wallıch dispersing in 1828 the splendid collection of 
dried plants, the foundations of nother were laid Almost 
every botanical student in India has contiibuted to the 
present collection, and also many specimens have been 
sent fiom Europe Of course it 1s above all an Indian 
Herbarium, but there are also good collections of plants 
from Asia Minor, Peisia, Japan, and South-Lastein Asia 
In fact, in all but African and American plants ıt 1s a very 
representative collection For the last fifty years there 
has been a constant eachange of srecmens with Kew 
Gaicens, and to Sir William Hooker, ana Sn Joseph 
Hooker, and Mr Thiselton Dyer, the Herbarium owes 
some of its choicest specmens Exchanges have also 
been systematically made wita the British Muscum 
Herbarium, the Ja:din des Plantes, Pas, the Imperial 
Gaidens at Berlin and St Petersburg, and with the 
mstitutions at Ceylon, Java, and Sahatanpore, and many 
of the best-known botanists have been among the most 
active contributors 

Dung the past year the collection of died piants his 
been largely incieased, the most noteworthy additions 
baing those collected by Dr Aitchison with the Afghan 
Boundary Commission, and those by Dı Gules dunung 
the Gilgit expedition, the latter havimg been sent fiom 
Kew Fiom Kew were also received many specimens 
of Singapore and Penang plants Many plants from 
Central .\sia were sent by the Duector of the Imperial 
Garden at St Petersburg, and a Nata! collection was 
sent from Durban Fou hundred named species fiom 
Mevico, a large box of dried plants fiom New Gumea, a 
quaatity of plants fiom Sikkim, trees fiom the Khasia 
Hulls, specimens from the North-Western Himalayas, 
and from Southe:n India, wer@ among the many collec- 
tions presented to the Garden in the past yea: lhe 
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had been sent by Sir H Low, came to the Gaiden in 
Novembei to study, so that he might arange his collec- 
tions, but he died shortly after his arral During the 
year 8064 plants were received and 46,109 given out, 
903 packets of seeds were received, and 2534 distributed 
D: King concludes his Report by saying that the 
acchmatized Englsh potatoes have everywhere tuned 
out badly the past season 
e 
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© CANS1 thou send lghtnings, that they may go, and 
say unto thee, Hee we me?” wee pregnant words 
addressed to Job unknown centunes ago They eapiess the 
fiint recorde L idea in history of the potgntiality of electricity to 
minister to the wants of mankind Fiom Job to Fiankhn ıs a 
long swing in the pendulum of time It was not until that 
American philosopher brought down atmospheric electuicity by 
his kite surg in 1747, and showed that we could lead it where 
we willed, that we were able to answer the qu.stion addressed 
to the ancient patuiaich Nearly another century elapsed before 
this mysterious power of Nature was fairly conquered = Ite has 
heen dung this generation, and dunung the hfe of the British 
Asscciation, that electiicity has been usefully employed , and it 
1s because Í hase taken a subordinate position in inaugurating 
nea: ly all of ils practical applications, that I venture to make the 
developments of them the text of my address to this Section 

People are singularly callous in ma ters affecting ther own 
personal safety they will not believe in mystenes, and they 
udiule or condemn that which they do not undeistand The 
Church itself set its face against Fianklin’s +“ impious ” theories, 
and he was laughed to scoin by Ewope’s scientific sons , and 
even now though Commissions composed of the ablest men of 
the land have sat and 1epo.ted on Franklin’s woik in England, 
Fiance, and nearly every civilized nation, the public generally 
remains not only ignoiant of the use of lightning conductois, 
but absolutely indifferent to their erection, and, if erected, 
ceitaumnly careless of their prope: mamtenance I found in a 
church not veiy fm fiom here the conducter leaded into a tomb- 
stone, and in a neighbomurg cathedral the conducto! only a few 
inches in tie ground, so that I could diaw it out with my hand 
Although I called the attention of the pioper authorities to the 
absolute danger of the state of affans, they remained in the same 
condition fol yeais 

Whien’s oeautiful steeple in Fleet Steet, St Biide’s, was well- 
nigh destroyed by lightning in 1764 A hhghtning-rod was fixed, 
but so mmeeifectly that ıt was again struch In July last (1887) 
it was dan aged because the conductor had been neglected, and 
had lost its efficiency 

As long a» points remain points, as long as conductors remain 
conductors, as long as the rods make prope: connection with the 
eath, hghtning protectors will protect butif pomts are allowed 
to be fused, o- to conode away , as long as bad joints on faulty 


ı connections are allowed to remain, as long as bad earths, or no 


eaiths exist, so org will piotectols cease to protect, and they 
will become vbsolute somces of danger Lightning-conductors, if 
pilopenly erected, duly mainta ned, and peuodically inspected, aie 
an apsulutesouceofsafety, but 1f erected by the village blacksmith, 
maun aned by the economical chuichwaiden, and never insp cted 
at all, a loid report will some day be heard, and the beautiful 
steeple will conveit the churchyard into a new geological 
formation 

We have rot yet acquned that mental confidence in the 
accunuy of tie laws that guide om pioceduie in protecting 
buildings from the effects of atmospheric electi.cal discharges 
which chartcterizes most of the practical applications of elec- 
tucty Somes of our chettshed principles have only very 
recen'ly 1ecerved a rough shaking from tre hps of Prof 
Oliver Lodge, F R S, wno, however, has supported his brillant 
expeiments by iather fanciful speculation, and whose revolu- 
tionary conciusions aie scarcely the logical deduction from his 
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novel premises The whole subject 1s gong to be thoroughly 
discussed at the meeting 

We aie now obtainmg much valuable information about the 
natme of lightning fiom photogiaphy We learn that it does 
not, as a iule take that zigzag couise conventionally used to 
represent a flash on canvas Its course 1s much mote enaticand 
Sinuous, its construction more complicated, and pictues have 
been obtamed of aura flashes whose zason d'éhe has not yet 
been satisfactorily accounted for The network of telegraph 
wues all over the country 1s peculiaily subject to the effects of 
atmospheric electricity, bit we have completely mastered the 
vagaries of lightning discharges in our apparatus and cables 
Accidents aie now very few and fu between 

The art of tiansm tting intelligence to 1 distance beyond the 
reach of the ea. and the eye, by the instantaneous effects of 
“electricity, had been the dieam of the philosophe: for newly a 
century, when in 1837 it was rendered a practical success by the 
commercial and far-sighted energy of Cooke, and the scientthe 
knowledge and inventive genius of Wheatstone The metallic 
aic of Galvam (1790) and the developments of Volta (1796) had 
been so far improved that cunents could be generated of any 
strength , the law of Ohm (1828) had shown how they could be 
transmitted to any distances, the deflection of the maznetic 
needle by Oersted in 1819, aud the formation of an elec.ro- 
magnet by Ampere Md Sturgeon, and the attraction of its 
armature, had indiated how those cirients could be rendered 
visible as well as audible 

Cooke and Whertstone in 1837 wilized the deflection of the 
needle to the mght and the left to form an alphabet Mone 
used the attiaction of the armature of an electio magnet to 
raise a metal style to 1mpiess or emboss moving paper with 
vistble dots and dashes — Steinheil immiinted dots in ink on the 
different sides of a hne on papei and also struck two bells of 
different sound to affect the ear Breguet reproduced in minia 
ture the actual movements of the semaphore, then so much in 
use in France , while others rendered practical the favourite idea 
of moving an indicator around a dial, on which the alphabet and 
the numerals were printed, and causinz it to dwell aginst the 
symbol to be read—the A, B, C instrument of Wheatstone in 
čngland, and of Siemens in Germany Wheatstone concen ed 
the notion of printing the actual letters of the alphabet m bold 
Roman type on paper—a plan which was made a perfect success 
by Hughes in 1854 

At the present moment the needle system of Cooke 3nd 
Wheatstone, as well as the A, B, C dial telegraph, ate very largely 
usedin Englandon ow 1a*lways and inom smaller post-offices The 
Moise iecorder and the Hughes type-punter are universally ised 
on the Continent , while in Ameca the dot-and-dash alphabet of 
Morse 1s impressed on the conscio'sness through the ear by the 
sound of the moving armature strining against the stops that 
hmit its motion In om lager and busier oftices the Morse 
soundei and the hell system, as perfected by Bight, are very 
largely used, while the Press of this country 1s sup sled with news 
which is recorded on paper by mh dots and dashes at a speed 
that is almost fvbulous 

Sir Willan Thomson’ muio'—-the most delicate form of the 
needle system—where the vibratory motions of an imponder 
able 1ay of light convey words to the reade , and his recorder, 
where the wavy motion of a line of ink spnted on paper by the 
fiictionless 1epulston of electricity p2ifoim, the same function, me 
eaclusively employ.d on ow long submaiine cables 

Bakewell, ın 1848, showed how it was possible to 1eproduce 
facsimiles of handwntimg and of drawing at a distance , and, in 
1879 E A Cowper 1epioduced one’s own handwriting the 
moving pen at one station so contiolling the currents fl owing on 
the line wne that they caused a similar pen to make umila 
motions at the othe distant station Neher of these plans, 
the forme: beautifully developed by Caselli and 1)’ Ailincourt, 
and the latter improved by Robertson and F lisha Giay, have yet 
reached the piactial stage 

The peifection of telegiaphy has been attained by that chief 
marvel of this electrical age—the speaking telephone of Graham 
Bell The reproduction of the human voice at a distance, 
restricted only by geographical limits, seems to have 1eached 
the confines of human ingenuity , and though wild enthusiasts 
have dreamt of reproducing objects abioad visible to the naked 
eye at home, no one at the present moment can say that such 1 
thing ıs possible, while in face of the wonders that have been 
done no one dare say that ıt 1s impossible 

The commeicial business of telegraphy, when our thoughts 


and wishes, orders and wants, could be transmitted for money, 
‘vay zniuguiated in this country by the establishment of the 
Electric Telegraph Company in 1846, and until 1870 it remained 
an the hands of private enteipuse, when it was pichased by the 
Government, and placed unde the sole contiol of the Postmaster 
General It has be2n the fashion to dcery the terms of purchase 
of the various undeitaaings then at work by those who have not 
indeistood the question, and by those who, being politically 
9 posed to the Goverzment m power at the time, saw all then 
acts, not only through a ghss darkly, but through a res eising 
lens .\ business producing £550,000 per annum was bought 
at twenty yeais’ pu'chase, and that business has now incteased 
to £2,000 000 per annum 6,000,000 messages per annum 
hive increased t 52,000,co0 

Eveiy post-office has been made a telegiaph-office, evely 
village of any size has its wire messiges which used to cost 
12. 67 ale now sent for 67 , a ta iff which was vexatious fiom 
its unfair variation 1s now uniform over the United Kingdom, 
and no one can justly complain of e111 o1 delay ın the trans- 
mission of their messages Silly complaints are sometimes 
inserted in the Press, of i101» which the most elementary know- 
ledge of the Morse alphabet would detect, and little credit 15 
gaven to the fact that the most perfect telegraph 15 subject to 
strange disturb-nces from teiestrial and atmospheric causes 
which admit sources of enor beyond the control of the tele- 
giaph'st A flash of hghrnmg in America may cuse an evna 
Cot in Purope, and waz may become war An euthquake in 
Japon may sena a dash through France, and 2 would become 
wfe A wild goose fly mg aganst a telegraph wne might duve 
It into m)nentuv contact with another: wne, and syv#/ might 
become wight  Eveyone should know his Moise alphabet, 
anl people should learn how to wiite Nine-tenths of 
the errors male ae due to the execrable calligaphy of the 
present day Asa matter of fact, in rinety-nine cases out of a 
hundied, the telegiaphist delivers to the editor of a newspaper 
“copy ” fa more accurite than the first proof of his own leader 
submitted by the priate. lhe qvantity of news tiansm tted 1s 
enormous an. veiage of 1,538,270 words ale delivered pei day 
The recent Convention in Chicago, wnen the Republican party 
of the United States nominated theif candidate for the 
Presidentship, created so much busmess that every American 
pape has chronicled this big thing as unique 500,000 words 
were sent on one night, but we in England, whea Mr Glad- 
stone intioduced his celebrated Iome Rule Bill on April 8, 
1886, sent fiom the Cential Tclegraph Office ın London 
I 500,000 words 

Lhe giowth of business has led tò vast improvement ‘n the 
cauying capacity of she vnes Cooke ind Wheatstone 1equued 
five wires for their first needle instrument to work at the rate of 
four words per minute One wni can now convey six messages 
at ten times the speel The fist Worse apparatus could work 
at about five words a minute we now transmit news at the 1ate 
of 600 words a minnte In 1875 it was thought wondeiful to 
transmit messages tə Deland at So words a minute When I 
was recently in Belfast I timed messages coming at the rate of 
461 woids a minute Duplex working—that 1s, two messages 
tiavelling on the same wire at the same time in opposite direc- 
tions, the invcntron of Gintl, of Vienna—is now the normal 
mode of woking. Ed son’s quadruplex 1s common, and the 
Delany system of multiplex working 1s giadually benz intro- 
duced, by which six messages are inc iscriminately sent m either 
duection The teleziaphic system of England has been biought 
to the highest witch of perfection We have neither neglected 
the inventions of otha: counties, nor have we been chary of 
exercising inventive shull ourselves, and we have iece.sed om 
full meed of that reward which 1s a'wyys freely bestowed on a 
Butush Goverrment official, neglect and abuse All parts of 
the civilized world aie now united by submane cables The 
Times every moiniug has despatches from every quite: of the 
globe, giving the news of the previous day 110,000 m les of 
cable have been laid by Buitish ships, and nearly 449,000,000 
of British capital have been cxpendced by private enterprise in 
completing ths grand undertaling A flee* of 37 ships 1s man- 
tained ın various oceans t> lay new crbles and to 1epur breaks 
and faults as they occui—faults that arise, anong other cuuses, 
from chafing on coal reefs, ships’ anchors, the onslaaght of 
insects, and earthquakes The two calles connecting Austialia 
and Java weie rece>tly simultaneously bioken by an earthquake 

The politician, unmindfuleof the works of the engineer, 7s 
apt to apply to the credit of his own proceedings the growing 
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prospeity of the woild The engineer, however, feels that 
stean and electiicity in his hands have done more to economize 
labour, to cheapen life, to increase wealth, to promote inte1- 
national friendship, to alleviate suffering, to ward off war, to 
encourage peace, than all the legislation anc all the verbosity of 
the politician 

The railways of this country ae entuely dependent for the 
conduct of their traffic on the telegraph, and the security of their 
passengers 1s mainly due to the working of the block system A 
railway—say between London and Bath—is broken up into 
certam shoit sections, and only one tram is allowed on one sec 
tion at one time The piesence, motion, and departure of trains 
are announced and controlled by electitc signals, and the out-door 
signals are governed by these electric signals There are few 
move teresting places to visit than a well equipped signal-box 
on one of our main railways The signalman ıs able to survey 
the lines all around and about him by a.d of his electric signals , 
he can talk by telegraph or by telephone to Ins neighbours and 
his station-master , he learns of the motion of the trains he 1s 
marshalling by the different sounds of electiic bells , he controls 
his out-door signals by the deflection of needles, or the movement 
of miniature semaphores , he learns the true working of his distant 
signals by their electrical repetition, machinery governs and 
locks every motion he makes, so that he cannot make a mistake 
The safety of railway tiavelling 1s indicated by the fact that, 
while in the five yeas ending 1878 thuty five people were killed 
annually fiom causes beyond their own control, in the five years 
ending 1887 the average has been reduced to steen | One 
person 1s killed in 35,000,000 journeys made by train Wherever 
we ate dependent on human agency we are subject to human 
error, and a serious accident very recently at Hampton Wick 
has shown how the most perfect machinery may be 1endered 
valueless to protect life when perversity, thougntlessness, or 
crim.nality enter as factors into the case 

At the meeting of the Association in Plymouth 11 1877, I was 
able foi the first time in this county to show the telephone at 
work Since then its use has advanced with giant strides 
There are probably a million instruments at work now thiough- 
out the crvalized wofld Its development has been regulaily 
chronicled at our meetings As far as the receiving part of the 
appaiatus 1s concerned, ıt remains precisely the same as that 
which I biought over fram America in 1877, but the t.ansmutter, 
ever since the discovery of the microphone ty Hughes m 1878, 
has been entirely remodelled Edıson’s carbon transmitter was 
a great step in advance , but the modern transmitters of Moseley, 
Berliner, D’Aisonval, De Jongh, leave little tobe desned The 
disturbances due to induction have been entirely eliminated, and 
the laws 1egulating the distance to whicn speech 1s possible are 
so well known, that the specification of the circuit 1equirea to 
connect the Land’s End with John o’ Gioats by teleplrone ıs a 
simple question of calculation A circuit has been erected be- 
tween Pans and Marseilles, 609 miles apart, with two copper 
wies of 64 gauge, weighing 549 pounds per mile, and conversa- 
tion is easily maintained between those important cities at the 
cost of thiee francs for three minutes One scrrcely knows 
which fact 1s the moe astounding—the distance at which the 
human voice can be 1epioduced, or tne ridiculously simple ap- 
paratus that performs the reproduction But more marvellous 
than either is the extieme sensitiveness of the instrument itself, 
for the energy contained in one heat unit (gramme-water-degree) 
would, according to Pellat, maintain 2 continuous sound for 
10,000 years 

The influence which electiic currents exeit on neighbouring 
wires extend to enormous distances, and communication between 
trains, and ships in motion, between armies inside and outside 
besieged cities, between islands and the main-land, has become 
possible without the aid of wires at all, by the induction which 
1s exerted through space itselt On the Lehigh Valley Railway, 
in the United States, such a system of telegraphing without 
wires 1s in actual daily use 

The conduct of the telephonic business in England 1s stil? in 
the hands of those who hold the patents, and who maintain a 
most 11g1d monopoly These patents have only a shoit period 
tq run, and when they expire we may expect to find that England 
will not occupy the very retired position she holds now as a 
telephone country Stockholm has moie subsciibeis than 
London , there are 15,000 subscribers in and about New York, 
while the number in London 1s omy 4851 

Electric lighting has become popular, not alone from the 
beauty of the light itself, but from its great hygienic qualities in 


a 


maintaining the putty and coolness of the air wa breathe The 
electric hgh: need not be more brilliant than gas, but ıt must be 
moie healthy It need rot be coole: than a wax candle, but it 
must be brighter, steadier, and more pleasant to the eye In 
fact, ıt can be rendered the most perfect artificial 1llummant at 
ou disposa, for it can illumime a room without being seen 
directly by the eye , ıt can be made absolutely steady and uni- 
form without irritatmg the retina , ıt does not poison the ar by 
carbonic acid and carbonic oxide, or dirty the decorations by 
depositing unconsumed carbon, it does not destioy books or 
articles of vertu and art by forming water which absorbs sulphm 
aads, and it does not unnecessarily heat the room 

In ow Central Savings Bank in London ıt has been found, 
alte: two years’ experience of electric lighting, that the average 
amount of absences from illness has been dimimshed by about 
two days a vear for each person on the staff This 1s equivalent 
to a gain to the service of the time of about eight clerks in that 
depaitment alone Taking the cost at the ‘‘overtime” 1ate 
only, this would mean a saving in salaries of about 4640 a year 
The cost of the installation of the electric ight was £3349, and 
the annual cost of working £700 per annum, say a total annual 
cost of £1034 The cost of the gas consumed for lighting 
purposes was about £700 a year, so that on the whole there 
was a direct saving of something hkg £266 a year to the 
Goveinment, besides the materal advantage of the better work 
of the staff resulting fiom the improved atmospheric conditions 
under which their work is done. 

The production of hght by any means implies the consumption 
of energy, and this can be measured ın watis or the rate at 
which this energy 1s consumed A watt 18 vty pat of a 407 se- 
power tis avery convenient and sensible unit of power, and 
will in time replace the meaningless horse power 


One candle light maintained by tallow absorbs 124 watts 
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The relative heat generation of these 1llumınants may be estimated 
froth these figures 

Though the electric hght was discovered by Davy m 1810, it 
was not untl 1844 that ıt was introduced into our scienttfic 
laboratories by Foucault , it was not unul 1878 that Jablochkoff 
and Brush showed how to light up our streets effectually and 
practically , :t was not until 1881 that Edison and Swan showed 
how our homes could be illuminated softly and perfectly Un- 
preparedness for such a revolution produced a perfect panic among 
gas ploprietcrs, inexperience in the use of powerful electiic 
currents resulted in freqi ent failure and danger , speculation m 
financial bubbles transferred much gold from the pochets of the 
weak to the coffers of the unscrupulous , hasty legislation in 1882 
restricted the operations of the cautious and the wise, and the 
prejudice atising from all these causes ha~, perhaps fortunately, 
delayed the general introduction of electricity , but now legislation 
has been improved, experience has been gained, confidence 1s 
being restored, and in this beautiful town of Bath fifty steets are 
about to be lighted, and we see everywhere around and about us 
m ou English homes the pure glow-lamp replacing filthy gas 
and stinkingoil The economical distitbutron of the electric cu- 
rent over laige areas is annually receiving a fiesh mpetu# The 
expensive systems defined in the Act of Parliament of 1882 have 
entirely disappeared Jlopkmson in England, and Edison in 
Ameca, showed how a third wne reduced the weight of copper 
needed by 66 percent Gaulard and Gibbs ın 1882 showed how 
the conversion of alte:nate currents of high electromotive force 
to currents of low electromotive force by simple induction coils 
would enable 2 meie telegraph wire to convey sufficient electiicity 
to hight a distant neighbomhood economically and efficiently 
Lane Fox in 1879 showed how the same thing could be done by 
secondary batreries , and Planté, Faure, Sellon, aud Parker have 
done much to prove how batteries can be made to solve the 
problem of storage , while King and Edmunds have shown how 
the d stribution hy secondary batteries can be done as economic- 
ally as by seccndary generators ‘Lhe Grosvenor Gallety Com- 
pany in London have proved the practicability of the secondary 
generator principle by nightly supplying 24,000 glow-lamps 
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scatterett over awery wide aiea of London The glow-lamp of 
Edison, which in 1881 1equired 5 watts per candle, has been so 
far improved that it now consumes but 2} watts per candle The 
dynamo, which in the same yeai weighed 50,000 pounds, absorbed 
150 horse power, and cost £4000 fo. 1000 lamps, now weighs 
14,000 pounds, absorbs 110 horse-power, and costs £509 for the 
same production of external energy , ın other words, its com- 
mercial output has been increased nearly six times, while its 
prime cost has been diminished eight times 

The steam-engine has received equal attenuon The economy 
of the electric light when steam 1s used depends almost entirely 
‘on the consumption of coal Wath slow-speed low-pressure 
engines one kilowatt (1000 watts, 14 horse-power) may consume 
12 pounds of coal per hour , in high-speed high-pressure triple- 
expansion engines ıt need not consume more than I pound of 
coal per hom Willans and Robinson have actually delivered 
from a dynamo one kilowatt by the consumption of 2 pounds of 
coal pet how, o1 by the condensation of 20 pounds of steam 

There 1s a great tendency to use small economical direct acting 
engines ın place of laige expensive engines, which waste power 
in counteishafting and belts Between the energy developed in 
the furnace im the form of heat, and that distributed ın our rooms 
in the foim of light, there have been too many points of waste 
in the intermediate opeigtions These have now been eliminated 
o1 reduced Electricity can now be produced by steam at 3d 
per kilowatt perhou: The kilowatt-hour 1s the Boaid of Trade 
anit as defined by the Act of 1882, for which the consumer of 
electric eneigy has to pay Its production by gas-engines costs 
6d per hilowatt-hom, while by primary batteries ıt costs 3s per 
kilowatt-hour “lhe Grosvenor Gallery Company supply currents 
at 74d per kilowatt-hour , a 20 candle-powe1 lamp consuming 3 
watts pe candle, and burning 1200 hours per annum, expends 
82,000 watt-houis or 82 kilowatt-hours, and it costs, at 74g per 
unit, 50s per annum If the electiicity be produced on the 
premises, as is the cise in the Post Office, in the House of 
Commons, and in many large places, ıt would cost 20s 6/ per 
annum I have found from a general average under the same 
circumstances and for the same light in the General Post Office 
in London that an electric glow-lamp costs 22s and a gas-lamp 
18s perannum Theactual cost of the production of one candle 
light per annum of 1000 hours 1s as follows — 


s d 
Sperm candles 8 6 œ 
Gas (London) I 3 
Oil (petroleum) o 8 
Electiicity (glow) o 9 
Electricity (arc) o if 


The greatest development of the electiic light has tahen place 
on board ship Our Admualty have been foremost 1n this work 
All our warships are gradually receiving their equpment Our 
ocean-going passenger ships are also now so illumined, and per- 
haps it 1s here that the comfort, secuiity, ana true blessedness of 
the electric light are experienced 

Railway trains are also being ranidly fitted up The express 
trains to Brighton have for a long time been so lighted, and now 
several northern railways, notably the Midland, are following 
suit Om rocky coasts and prominent landfalls are also having 
their lighthouses fitted with brillant atc lamps, the last being 
St Catherine’s Pcint, on the Isle of Wight, where 60,000 candles 
throw their bright beams over the English Channel, causing many 
an anxious maner to proceed on his way 1ejoicing 

Fontaine showed ın Vienna, in 1873, that a dynamo was re- 
versible—that 1s, if rotated by the energy of a moving machine, 
it would produce electiic currents , 01, 1f 1otated by electric cur- 
rents, ıt would move machinery Amselectric current 1s one form 
of energy If we have at one place the energy of falling water, 
we can, by means ofa turbine and a dynamo, convert a certain 
portion of the energy of this falling water into an electric curient 
We transmit this current through piopei conductors to any other 
place we like, and we can again, by means of a motor, conveit 
the energy of the cunent into mechanical energy to do work by 
moving machineis, diawing tlam-cars, orin any otherway We 
can in this wy transmit and utilize 50 per cent of the energy of 
the falling water wherever we like ‘Lhe waste forces of Nature 
are thus within our reach The waterfalls of Wales may be 
utilized ın London , the torrents of the Highlands may work the 
tramways of Edinburgh , the wasted horse-power of Niagara may 
light up New York The falls of Bushmills actually do work 


the tramway from Portrush to the Giant’s Causeway, and those 
of Bessbrook the line from Newiy to Bessbiook 

The practicability of the transmission of energy by currents 1s 
assured, and the economy of doing this 1s a mere matter of 
calculation It ıs a question of the relative cost of the trans- 
mussion of fuel in bulk, or of the transmission of energy by wire 
Coal can be delivered in London for 12s per ton The mere 
cost of the up-keep of a wne between Wales and London to 
delive: the same amount of energy would exceed this sum ten- 
fold _ For long distances the transmission of energy 1s at present 
out of the question Thee can be no doubt, however, that for 
many purposes within l'mıted areas the transmission of energy by 
electiicity would be very economical and effective Pumps are 
worked in the mines of the Forest of ean, cranes are moved in 
tne works of Easton and Anderson at Enth, lifts are raised in 
banks in London , water 1s pumped up from wells to cisterns in 
the house of Sir Francis Truscott, near East Grinstead , ventila- 
tion 1s effected and temperature lowered ın colheres , goods, 
minerals, and fuel can be transmitted by telpherage 

The transmission of power by electiicity 1s thus within the 
range of practice It can be distributed during the day by the 
same mains which supply currents fo. light by night Small 
industries, such as piinung, watch-making, tailoring, boot- 
making, can be cheaply supplied with power —_ It 1s thus brought 
into dnect competion with the disti:bution of power by steam 
as in Ameitca, or by air-pressure as in Paris, o1 by high-pressure 
wate: asin London , and the1elative advantages and economies of 
each system aie simple questions of calculauon When that evil 
day atrives that our supply of natural fuel ceases, then we may 
look to electiicity to bung to our aid the waste energies of 
Nature—the heat of the sun, the tidal wave of the ocean, the 
flowing river, the roaring falls, and the raging storm 

There 1s a mode of transport which ıs likely to create a 1evolu- 
tion in the method of working tramways A tramcar carries a 
set of accumulators which supplie» a current to work a motor 
geared to a pair of wheels of the car ‘The weight, price, day’s 
work, and life of the accumulator 1s curiously the same as the 
weight, price, day’s work, and life of horseflesh , but the cost of 
maintenance, the liability to accident, and,the chances of failure 
are much less Although very great improvements ın batteries 
have been made, and they are now really practical things, 
sufficient experience ın tramcar working has not yet been obtained 
to say that we have reached the proper accumulator Nor have 
we yet acquired the best motor and mode of gearing, but very 
active experiments aie being canied out in various countries, 
and nothing can prevent then ultimate success 

The property which the electric current possesses, of doing 
woik upon the chemical constitution of bodies so as to break up 
certain liquid compounds into then constituent parts, and 
marshal these disunited molecules in regular order, according to 
a definite law, upon the surfaces o: metals in contact with the 
liquid where the current enters and exists, has led to immense 
industries ın electio-metallurgy and electro plating The extent 
of this industry may be gathered from the fact that there are 
172 electro-platers in Sheffield and 99 in Birmingham The 
term electro-metallurgy was originally applied to the electro- 
deposition of a thin layer of one meta: on another, but this 1s 
now known as electio plating 

In 1839, Jacobiin St Peteisbwg and Spencer in Liverpool laid 
the foundations of all we know of these interesting arts Copper 
was deposited by them so as to obtain exact reproductions of 
coins, medals, and engiaved plates The first patents in this 
country and in France were taken out by Messrs Elkington, 
of Birmingham, who still occupy the foremost position in the 
country 

The fine metals, go.d and silver, are deposited in thin layers 
on coarser metals, such as German silver, ın immense quantities 
Christofle, of Pas, deposits annually six tons of silver upon 
articles of use and of art, and if the surfaces so electro-plated weie 
spread out continuously they would cover 140 acres 

The whole of the copper plates used ın Southampton for the 
production of our splendid Ordnance Survey maps are deposited 
by copper on matrices taken from the original engraved plates, 
which are thus never injured or worn, are always ready for 
addition or correction, while the copies may be multiplied at 
pleasure and renewed at will 

Nickel-platmg, by which the readily oxidizable metals hk@ iron 
are coated with a thin layer of the more durable material nickel, 
is becoming a great industi@, the trappings of harness, the 
exposed parts of machinery, the fittings of cycles and carriages, 
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and innumerable aiticles of daily use, are being rendered not only 
more durable but more beautiful 

The electio-deposition of non, as devised by Jacobi and K ein, 
in the hands of Piof Roberts-Austen, F R S, 1s givirg very 
interesting results The dies for the coins which were struck a* our 
Mint on the occas.on of the Jubilee of the Queen were modelled 
in plaster, 1eproduced in .ntaglio by the electro deposition of 
copper, and on these copper moulds hard excellent non in layers 
of nearly 7y of an inch was deposited 

The exact processes of measurement, which have Jed to such 
vast improvement ın our telegraphic systems, have scarcely yet 
penetrated into this field of electrical ndustry, and little 1s known 
at present of the exact relations of current and electiomotive 
force with respect to sinfaces of contact, rate of deposit, and 
resistance of liquids Captain Sankey, R I. , of the Oidnance 
Survey Department, has done some useful work in this duection 

The extraction of metals fiom then ores by deposition has 
received wide application in the case of copper In 1871, 
Elkington proposed to precipitate copper electiolytically fiom 
the fused sulphide of c pper and non known to the copper 
smelter as ‘“‘regulus” Thin copper pates were ananged to 
receive the deposited copper, while the foreign metals, including 
gold and silver, fell to the bottom of the solution, the process 
bem z specially applicable, ıt was supposed, to regulus containing 
small quantities of the precious metals 

The electrical punficiıtion of copper fiom impure ‘blister 
coppe: ” o1 “blade copper” has also made great progress, and 
special dynamos aie now made which will, with an experditure 
of 100 horse-power, precipitate 18 tons of cooper per week 
The impure metal 1s made to form the anode in a bath of 
sulphate of copper, the metal beng deposited in the pure form 
on a thin coppe: cathode 

It was not very long ago considered veiy economical to 
absorb o 85 hoise-powe: in depositing 1 pound of copper per 
how, but now the Same work can be done with o 3 norse- 
power Mr Paker, of Wolverhampton, has done good work 
in this duection, and hisdynamos in Messrs Bolton s works have 
revolutionized this process of purification 

Both at Swansea and Widnes, immense quantities of cupper, 
in spite of the restrfctive operations of the Coppe: Syndicate, 
aie being produced by electro deposition | Copper steam- 
pipes for boileis are now being built up of great fiimress, 
fine texture, and considerable stiength, by Mi Llmove, at 
Cockeimouth, by electio deposition on a rotating mandı:l in a 
tank of sulphate of copper By this process one ton of copper 
requnes only a httle more than one ton of coal to 1ane the 
requisite steam to complete tne operation 

it ha» been shown that the electiolyt c separation of silver 
fiom gold by similai methods ıs perfec ly practicable The 
value of the material to be dealt with may be gathered fiom tne 
fact, communicated to the Gold and Silver Commission now 
sitting, that nearly 90,000,cco ounces of silver are annually 
produced, and the gieater portion of this amount contaiis 
sufficient gold to render refning remuneiative Althougn the 
old acid process of ‘parting ” gold and silver 1emuns practically 
undisturbed, there seems no 1eason to doubt that in the futu e 
electricity will 1endei us good seivice in this duection, as 1° has 
already in the purification of copper 

There 1s not much actual piogress to 1epert in the eatiaction 
of gold from its ores by electrical agency. ‘The conversion of 
gold into chloide of gold by the dnect, or mdnect, action of 
chlorine ıs employed on a very laige scale in [Grass Valley] 
Califoinia and elsewhere ‘This fact has led to well-duected 
efforts to obtam, by electrolytic action chlerine which should 
attach finely-divided gold suspended (with the crushed oie) in 
the solution from which the chlorine was generated, the golu, so 
converte into soluble chlor.de, tnen bemg deposited on a 
cathode The piocess would seem to be hopeful, but 1s not as 
yet a serious rival to the ordinary chlorination methad 

In the amalgamation of gold ores much 1s expected fiom the 
possibility of keeping clean, by the aid of hycuogen set fiee by 
dhe electric curent, the surfaces of amalgamated plates 

It 1s well known that the late Sn W Siemens considered 
that the electric aic might 1ender good service in the fusion of 
metals with high melting points, and he actually succeeded in 
melting 96 ounces of platinum in ten mutes with his electrical 
fuirmce The eaperments were inteiipted by his untimely 
death , but ın the hands of Messis Cowles the electric arc pro- 
duced by 5000 amperes and 500 korse power 15 being employed 
on a very large scale for the isolation of alumimum (fiom 
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corundum , which is immediately alloyed (z7 szf#) with copper 
o non, 1n the presence of which it 1s sepaiated® = 

‘The herting power of laige currents has been used by Elihu 
Thomson in the United States, and by Beinaidos ın Russia, to 
weld metals, and it 1s said to weld steel without affecting its 
hardness It has even been proposed to weld together ın one 
contin ious metallic mass the 1ails of ow railways, so as to 
dispense entnely with joints 

‘the production of chloime for bleaching and of 10dine for 
pha: maceutical purposes, the economical production of oxygen, 
aie also piocesses now dependent on the electrolytic effect of the 
electric cunent s: 

It ıs almost impossible to enumerate the varous general 
purposes to which electnoty 1s applied to minister to ow wants 
and to add to ou comforts Everyone appreciates the silent 
efficiency o: the trembling electric bell, while all will soonei o. later 
dave con fort from the perennially self-winding electiic clock 
Corect mean time is distributed thoughout the length and 
bieadth of the land by cmrents denved fiom Greenwich 
Observatory Warehouses and shops are titted with automatic 
contact pieces, which, on any undue inciease of temperatme due 
to fire, crecte an alarm in the nearest fire station , and at the 
corne: of most streets a post 15 found with a face of glass, which 
on beirg broken enables the passer by o1 the watchful and active 
pceliceman ‘o call a fire engine to the ex€ct spot of danger Our 
seners aie 1hely to find in its active chemical agency a powet to 
neutral.ze cffensive gases, and to pufy potsonous and dangerous 
fuds The geims of diseases me attacked and destioyed in 
their very airs The physician and the smgeon tiust to it to 
alleviate pain, to cme disease, to effect organic changes beyond 
the reach of diugs The photographe: finds in the bullant 
rays of the arc lamp a m-niature sun which enables him to ptrsue 
his luciative business at mht, or dwing the daik and dismal 
hows o° a black Novemben fog in London 

We lemn from the instinctive and interesting advertising 
columns of om newspaper that “elcctiicity 1s life,” and we 
may perhaps iead in the more historical portion of the same 
paper taat by a recent decision of the New Yo h Parliament, 
“electi city 19 death ” It +s propo-ed to replace hanging by the 
moie painless and sudden appheatron of a poweiful electrical 
charge, but those who have assisted at this hasty legislation 
wold ave done well to have assmed themselves of the 
piactical efFcacy of the pioposed process I have seen the 
difficulty of hilling even a rabbit with the most powerful induc- 
tion coil ever made, and I know those who escaped and 
1ecoveied fiom the stroke of a lightning discharge 

The fact that the energy of a cunent of electricity, either 
when ıt flashes acioss an an space, o1 when it 1s forced through 
high resistance, assumes the form of heat of very high tempera- 
tue led eaily +o its employment for fing chaiges of gunpowder , 
and fo. many civil, nulitaiy, and naval puiposes it has become 
an invaluable and essential agent Wriechs like that of the Royul 
G.or ge at Spithead were blown up and destioyed , the faces of 
cliffs anc queriics aie thrown down, the gallernes of mines and 
tunnels are excavated , obstructions to navigation lhe the 
famous Hell Gate, near New Yoik, have been 1emoved , tıme- 
guns to distiibute conect time are fned by currents from 
Gieenwich at 1 om _ In the operations of wai, both for attack 
and defence, submatine mining has become the most important 
branch of the profession of a soldie: and a sailor Big guns, 
whehe: sing y o1 1n broacside, aie fned , and torpedoes, when 
an enemy’s sp unwittingly 1s placed ove: them, are exploded 
by cirients or electuicity 

An Immense amount of 1eseaich has been devoted to design 
the best form of fuse, and ‘he best form of generator of electricity 
to use to explode them Gun tubes for fining consist of a short 
piece of very fine wne embedded in some easily fusible com 
pound, while the best foim of fuse 1s that known as the Abel 
fuse, which ıs composed of a small, compact mass of copper 
phosphide, coppei sulphide, and potassium chlorate The piac- 
tice in the use of generatois 1s very various Some, like the 
Austuans lean to the high-tension effects of static electiicity , 
others prefer magneto-machines , others use the dynamo, while 
we in England cling with much fondness to the tiustwoithy 
battery Since the electiic light has also become such a valuable 
adjunct te wa~ purposes, it 1s probable that secondary batteries 
will become of immense service The stiong inductive effects of 
atmospheric electiicity aie a source of great danger Many 
accidental explosions of fuses have occured An expeiimental 
cable w.th a fuse at one end was laid below low wate: mak 
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along-the banlẹof the Thames at Woolwich ‘The fuse was ex- 
ploded dung a heavy thundeistorm The knowledge of the 
causes of a danger iy a sure means for the pioduction of its 
removal, or of its reduction toa minimum Low -tension fuses 
and metallic circuits 1educe the evils of lightning, but have not 
removed them Should war unhappily bieak out again in 
Ft pe, submarine mining will play a veiy serious part , and, 
prradoxical as it may appeai—as his been suggested by the 
Fiench Ambassador, M Waddington—its very destructiveness 
may ultimately piove it to be a powerful element of peace 

It seems muedible thate haying utilized this gicat power of 
Nature to such a wide and general extent, we should be still in a 
state of mental fog as to the answer to be given to the simple 
question—What 1» Electricity? The engineei and the physicist 
are completely at vanance on this point. The engineer regards 
electneity, like heat, hght, and sound, as a definite form of 
eneigy, something that he can generate and destroy, something 
that he can play with and utihze, something that he can measure 
and apply ‘The physicist—at least some physicists, foi it 1s 
difficult to find any two physicists that completely agiee w.th 
each othei—iegaid electricity as a peculiar foim of matte per- 
meating all space as well as all substances, together with the 
luminiferous ether, which it permeates like 1 Jelly or 2 sponge 
Conductors, accordinggo this theo1y, aie holes ot pipes in this 
jelly, and electiucal geneiators, me pumps that transfer this 
hypothetical matte: from one plice toanothe. Other physicists, 
following Edlund, regard the ether and electuicity as identical , 
and some, the «disciples of Helmholtz, consider it as an integial 
constituent of Natme, each molecule of matte: having tts own 
definite charge, which determines tts attraction and its repulsion 
Albattempts to 1evive the Fianklinian, o1 material, theory of 
electricity, have, however, to be so loaded with assumptions, and 
so weighted with c-ntiadictions, that they completely fail to 
remove electucity from the 1egion of the mysteious It s 
already extremely difficult to conceive the existence of the ether 
itself as an infimtely thin, highly elastic medium, filling all space, 
employed only as the vehicle of those undulat: iy motions that 
give us light and 1adiant heat The matenal theory of electiicity 
lequues us to add to this another incomprehensible med um 
embedded o1 entangled in this ethe, which 1s not only a medium 
for motion, but wich is itself moved The practical man, with 
his eye and his mind tiained by the stern realities of daily ex- 
perience, on a scale vast compared with that of the little world 
of the laboratory, revolts fiom such wild hypotheses, Such 
unnecessary and inconceivable conceptions, such a travesty of 
the beautiful s'mplic ty of Nature 

He has a cleat conception of electricity as something which 
has a distinct objective existence, which hecan manufactue and 
sell, and something which the unphilosophic and ordinary mem- 
ber of society can buy and use The physicist asserts dog- 
matically ‘* Electuicity may possibly be a foim of matter—it 1s 
not a form of energy ” The engineer says distinctly  ‘‘ Llec- 
tricity 1s a form of energy—it 1s not a fom of matter, it obeys 
the two gieat developments of the present generation—the 
mechanical thes1y of heat and che doctrine of the conservation of 
energy °? There must be some cause for this suange difference 
of views It is cleat that the physicist and the engineer do not 
apply the teim electricity to the same thing The engineer's 
electiicity 15 a 1eal form of energy , the speculative philosopher’s 
electiicity is a vague subjective unreality which is only a mere 
factor of eneigy and 1s not energy itself This factor, like face, 
gravity, hfe, must, at any rate for the present, :emain unknow- 
able It ıs not known what force is , neithe: do we know what 
is mofte: o1 gravity he metaphysician 1» even doubtful as 
regards time and space Our knowledge of these things com- 
mences with a definition lhe haman mind ts so unimpiession 
able, o1 language 1s so poor, that wiiters often cannot agiee even 
on a definition The definition of eneigy 1s capacity for dong 
work We piactical men are quite content to start fiom this 
fiducial line, and to affiim that our electricity is a something 
wh ch has a capacity for doing work, it 1s a peculia form of 
eneigy The physicist may speculate as much as he pleases on 
the othe: side of this line He may take the factors of energy, 
and mentally play with them to his heart's content , but he must 
not 10b the engineer of histerm ce zielt Itasa pity that we 
cannot settle our difference by changing the term Physicists 
might leave the term ¢ ec/7zcr/y to the form of energy, whichis an 
objective 1eality, and which the ordinary mortal understands , 
while engineeis would be quite content if speculative physic sts 
and enthusiastic mathematicians would call their subyective un- 
realty, then imacinary electrical matte: by some other teim If 
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it be necessary to mentally create some Imaginary matter to 
fulfil the assumptions and ‘abstractions of their mathematical 
realizations, let them call it cowk msm or election, and not 
appropiate the engineer's generic and comprehensive term 
electricity The engineer finds the motions of existing matter 
and of the ethe: quite sufficient to meet all h's requuements, and 
to account foi all those phenomena which are called electiical 

It seems paradoxical to assert that two unrealtties can form a 
reality, or that two subyective ideas can become an objective one , 
but it must be remembered that in all electrical phenomena that 
which makes them 1eal and obyective 1s denved fiom without 
‘The motion that 1enders an electiical phenomenon evident 1s 1m- 
parted to ıt from some other form of energy The doctrine of 
the conseivation of energy as:eits that energy 1s neve: destroyed, 
1t 1s only transformed-—-work must be done to render it evident 
No single electrical effect can be adduced which ts not the result 
of woik done, and 15 not the equivalent of eneigy absorbed 
The engineer’s notion of work—something done against resist- 
ance , and of powe.—the rate at which this chanze of condition 
i» efttctel—ae the hey-stones to the conception of the character 
of those great sources of power m Nature whose direction to the 
uses and convenience of man ıs the immediate piofesst07 of those 
who generally assemble together in Section G of the Buitish 
-\ssouation to discuss the ‘practical application of the most 
Important punciples of natual philosophy, which has, in a con- 
siderable degiee, realized “he anticipations of Bacon and changed 
the aspect and state of affans in the whole wold ” 

I cannot pretend to have given a survey of all the practical 
appheations of electnaty I have but briefly indicated the pre- 
sent mea covered by the new and iapidly-giowing industiy 
five millon people upon the globe are now dependent on the 
electuuc cmrent for then daily bread Scarcely a week passes 
without some fresh practical application of its punciples, and we 
seem to be only on the shore of that sea of economy and bene- 
ficence which expands with every new ascos e1y of the properties 
of electricity, and spreads already beyond the menal grasp of 
any one single worker 
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THE Geological Congress held its fist meeting on Tuesday 
This week we print the President’s address and one of the papers 
referring to one of the most important points to be considered by 
the Congiess—that of the Crystalline Schists 

INTEITIGENCF has been received of the murder of Major 
Barttelot, Mr Stanley’s piuncipal lieutenant, by some of his 
followers when on the way from Stanley Falls with reinforcements 
for his chief 

THE sudden death of Mr R A Proctor was announced from 
New York about a weeh ago In addition to his wiitings on various 
subjects for which his name ıs so widely hnown, he made some 
contributions to the science of astronomy Some of his books, 
such as ‘* Saturn and its System,” his vaiious star atlases, and 
others we might name, have a permanent value Elected a 
Fellow of the Royai Astronomical Society in 1866, he was 
for a considerable number of years the most prolific contributor 
to the Aluxthly Notts In 1871 he was elected to the Council, 
and in the following year was appointed the Secretary. 
The determination of the rotation-peiiod of Mais, a chart 
of Mars fiom the collation of a large number of drawings, 
a long series of papers on transits of Venus, especially the tran- 
sits of 1874 and 1882, and a yet more important series on the 
distiibution of stars and nebulæ, were communicated to the 
Astiono nical Society Curing these years It was in connection 
with this last se1ies that his greatest single work for science was 
carted out, viz the copying of the 324,198 stars cf .Aigelandei’s 
“Survey of the Northern Heavens,” on an “equal surface” 
projection chart, a work that involved 400 hows of the most 
unremitting labour Mi Proctor was boin at Chelsea, in March 
1834, and was educa ed at King’s College, London, of whieh he 
was Lonoiay Fellow, and at St John’s College, Cambridge, 
where he won a Scholarship è He obtained his degree of BA 
in 1860, and his name appears as twenty-thud in the Wrangler s 


Ls 


500 


WATURE 


[ Sept. 20 1888 





.AN evening class in organic chemistry, adapted tō tre 
requirements of candidates for the second B Sc examination of 
London University, will be held at the Bnkbeck Institution m 
Chancery Lane during the ensuing session, under the directior of 
Mr Fiank Gosslng, B Se This 1s said to be the first session 
in which an evening class of this characte: has been attempted 


THE Times publishes the following interes‘ing letter fiom Su 
Wilham Thomson —‘‘In the Zins of to-day (Sept 14) I see a 
slight mistake regarding myself A British Association correspon 
dent says —‘ Sir Wilham ‘I homson ın one paper cautiously made 
what must be regaided as a somewhat noteworthy admission wita 
reference to Clerk-Maxwell’s fundamental theory of electro- 
magnetic mduction for mcomplete circuits He considered 
Maxwell’s fundamental assumption ‘not wholly tenable ” In all 
his previous utterances on the subject Sir William has described 
Maxwell’s views on this point as completely untenable’ _The 
paper referred to by your coriespondent 1s my very first public 
utterance on the subject An uncorrected proof of it in print 
contained the words ‘wholly untenable,’ which I altered to ‘no: 
wholly tenable’ ın ieading ıt to the Section The fact ıs, I had 
always beleved in the possibility and pro>abilty of Maxwell’s 
assumption (he only gave ıt himself as probable or possible) untıl 
a few months ago, when I saw what seemed to me reasons for 
wholly discarding it, but two days of the British Association 
before my paper was read gave me the inestimable benefit or 
conversation with others occupied with the same subject, and of 
hearing Prof Fitzgerald’s presidential address in Section A, by 
which I was helped to happily modify my opimon In your 
leading aiticle of to day I do not think you quite do justice to 
the British Association and its objects Your remarks would be 
wholly just, and, 1f I may be allowed to say so, very useful crti- 
cism, if the Bnit’sh Association were an institution for teaching 
ascertamed scientific results t9 its members, or ‘an annual 
setting forth of scientific wares’ Its object ıs the advancement 
of science It contributes to this object in a manner altogether 
peculiar to itself, by bringing together from all parts of the world 
persons engaged ın scientific nvestigation, and giving them facilities 
for helping one another ın their work, and being helped ın ıt by 
what they see and hear No one not following the course of 
scientific progress, generally on ın some paiticular department, 
can fully understand how much of practical :mpulse 1s owing to 
the British Association for the contributions made ın the course 
of the year to the scientific societies and magazines, in which 
achieved results of scientific investigation are recorded and 
published ” 


In the Jast issue of the Tiansactions of the Seismological 
Society of Japan, Prof Milne discusses the effects of earth- 
quakes on animals The records of most great eaithquakes 
refer to the consternation of dogs, horses, cattle, and other 
domestic animals Fish also are frequentiy affected In the 
London earthquake of 1749, roach and other fish in a canal 
showed evident signs of confusion and fnght , and sometimes 
after an earthquake fish ise to the surface dead and dying 
During the Tokio earthquake of 1880, cats inside a house ran 
about trying to escape, foxes barked, and horses tried to kick 
down the boards confining them to their stables There can, 
therefore, be no doubt that animals know something unusual 
and terrifying 1s taking place More interesting than these are 
the observations showing that animals aie agitated just before 
an earthquake Ponies have been known to prance about their 
stalls, pheasants to scream, and frogs to cease croaking suddenly 
a little tıme before a shock, as if aware of 1s coming The 
Japanese say that moles show their agitat on by burrowing 
Geese, “pigs, and dogs appear more sensitive in *his respect than 
other arimals After the great Calabrian earthquake it 1s said 
that the neighing of a horse, the braying of an ass, or the cachle 





houses in expectation of a shock Many bids are said to-show 
their uneasiness before an earthquake by hiding their heads 
under then wings and behaving ın an unusual manner At the 
time of the Calabrian shock little fish hhe sand eels (C277 zcell2), 
which are usvally buired in the sand, came to the top and were 
caught m maltitudes In South America cer ain quadiupeds, 
such as dogs, cats, and jeiboas, are believed by the people to 
give warning of coming danger by their restlessness , sometimes 
immense flocks of sea-buds fly inland before an earthquake, as 
if alamed by the commencement of some sub oceanic dis- 
tubance Before the shock of 1835 in Chili all the dogs are 
said to have escaped from the city of Talcahuano The ex- 
planation offered by Prof Milne of this apparent prescience 1s 
that some anrnals are sensitive to the small tremors which pre- 
cede nearly ell earthquakes He has himself felt them some 
seconds before the actual earthquake came The alarm of 
intelligent animals would then be the i¢sult of their own 
experience, which has taught them that small tremors are 
premonttory of movements more alarming Signs of alam days 
before an earthquake are piobably accidental , but sometimes 
ın volcanic districts gases have emanated ay the ground prior 
to earthquakes, and have poisoned animals In one case large 
numbers of fish were killed in this way in the Tibei, and at 
Follonica, on the morning of April 6, 1874, ‘‘the stieets and 
roads weie covered with dead 1ats and mice In fact, 1t seemed 
as ifit had rained rats The only explanation of the phenomenon 
was that these animals had been destroyed by emanations of 
carbon dioxide ” 


THE Animals’ Institute, which was opened this season for the 
reception of patients, has already more than verified 1ts founders’ 
fears that much suffering amongst the animals belonging to the 
poorer classes existed without proper surgical treatment The 
gratuitous advice daily given 1s taken full advantage of, and the 
hospital accommodation for the worst cases ıs now too small to 
admit the great number of horses, dogs, cats, and other animals 
requugng treatment A supplementary institution is wanted—a 
sanatorium in the suburb.—where cases requiring prolonged 
treatment can be kept Such an addition, if the preliminary 
expenses were forthcoming, can, ıt 1s stated, be made quite self- 
supporting The scheme 1s to be placed on a practical basis at 
a meeting to be held in the Committee room of the Animals’ 
Institute, 9 Kianerton Street, Belgrave Square 


A COMMITTEE of the American Association presented a 
report at the last meeting on the teaching of physics ın schools, 
which was very fully discussed by both the Mathematical and: 
Physical Sections The following 1s a summary of the recom- 
mendations —11) It ıs the opinion of the Committee that in- 
s'ruction in physics may begin, with profit, ın wnat 1s generally 
known as the “grammar school” At the same time it 1s 
decidedly opposed to any geneial recommendation that it must 
begin there or in the primary school Here, perhaps more than 
anywhere else, nearly everything depends upon the teacher One 
who has a strong liking for and a good knowledge of physics 
will be tolerably certain to succeed, while another not thus 
equipped for the work 1s equally ceitain to fail (2) When 
taught ın the grammar school and by a competent teache1, ıt 
should be done mainly by and through illustrative experiments 
These may be of the simplest character, involving and exhibit- 
ing some of the fundamental principles of science, and they 
should generally be made by the teacher, the pupils being en- 
couraged to repeat, to vary, and to extend (3) In any discus- 
sion of the character of instruction in physics ın the high school, 
one fact of the utmost importance must not be lost sight of It 
1s that a luge rajoritv of the young people who are educated in 
the public schools receive their final scholastic train.ng in the 
high school Its course of study must be in harmony with this 


of a goose was sufficient to cause the inhabitants to fly from their ) fact, such piovision as may be made for those who continue their 
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studies in coléege or univeisity being merely incidental It 19 
important that the student should be made acquainted, if only to 
a limited extent, with the methods of physical mvestigation, 
and that he should be able himself to plan and carry out an 
attack upon some of the simpler problems of the science It 15 
believed that these two very desirable ends can be reached without 
giving an undue share of the tıme and energy of the pup.l to 
the subject Assuming the high school course to consist of four 
years of three terms each, ıt ıs recommended that the study of 
physics should begin not eather than the thud year, that it 
‘should continue thiough one year, three hours a week being de- 
voted to it, not including the time necessary for the preparation 
of the lesson , and that during the fist two terms the wok 
should be text book work, accompanied by illustrative experi- 
ments performed by the mstructor, and made as complete as his 
facilities will allow, while the last term should be devoted to 
simple laboratory exercises (4) As to the requirements in 
physics for admission to college, ıt 1s sufficient to say that the 
course indicated above should be required for admission to any 
and all courses in the college (5) In reference to the m:ni- 
mum couse in physic9 for undergiaduate students im the college, 
it seems important to avoid the mistake of asking too much 
In many institutions, and especially where the elective system 
largely prevails, ıt 1s possible at present for students to receive a 
degree and yet be almost absolutely ignorant of the principles of 
physics Jt 1s the judgment of the Committee that a knowledge 
of*this subject constitutes one of the necessary and essential 
elements of a liberal education, and a mimimum course of tmee 
hours per week for one year 1s recommended What ıs usually 
known as the junior year 1s most desirable for this work, as at 
that time the student 1s sufficiently mature and has acquired the 
necessary trainmg in mathematics to enable him to make the best 
of what he does It 1s recommended that this course consist 
entirely of text-book and recitation work, with lectures fully and 
completely illustrated on the professoi’s table The report 1s 
signed by T C Mendenhall, Wiliam A Anthony, H S Coroait, 
and F H Smith 
e 


A CORRESPONDEN! of the 7imes calls attention to the new 
light now shown from the St Catherine’s Point Lighthouse in the 
Isle of Wight Prior to May 1 of this year the light exhibited 
at this station was described in the Admiralty lst of lights as 
fixed, dioptric, of the first order That 1s, ıt was a steady light 
produced by means of a six-wick concentric o1l-burner and re- 
fracting lenses, the mtensity of the naked flame being equal to 
about 730 candles At the present moment an electric light 1s 
being shown at St Catherine’s, the full-power intensity of which 
was recently stated by Captain Sydney Webb, the Deputy 
Master of the Trinity House, to be equal in illuminating power 
to rather more than 7,000,000 candles Every half-minute, ın 
fact—for the hght now revolves—a mighty flash of five seconds’ 
duration sweeps around the sea, and is visible at distances that 
seem incredible To effect this improvement a commodious 
engine-room has been added to the establishment, contaming 
thiee steam-engines of 12 horse-power each, and two magneto- 
electric machines of the De Meritens type Two of the engines 
are intended to work fon lighting purposes, the third being meant 
to work the fog signal As a precaution against break-down, 
everything ıs ın duplicate at least, with an ou light m reserve at 
well The only other lighthouses on the coast of England as 
which the light 1s produced by meang of electricity are Souter 
Point, on the coast of Durham, between the mouths of the 
Tyne and the Wear, the South Foreland, and at the Lizard, on 
the Cornish coast But the St Catherine’s light is ten times 
more powerful than the best of them, the one on Soute: Point 
It 1s, an fact, one of if not, as 1s believed, actually the most 
intensely brillant light in existence, and one which the coun- 
try as a maritime nation may certainly feel proud to see on its 
shores 





On the 25th ult the ascent of Mount Elburz was successfully 
made from the eastern side by Baron Ungern Sternberg In 
notifying the event to the Tiflis Geographical Society, the Baron 
wrote —‘‘ We set out at 11, and crossed the glaciers Iriktchat, 
Atuum, and Dyelkaoughenkes, hitherto deemed impassable 
At an altitude of 15,200 feet, I discovered an enormous crater 
We passed three nights on the mountain at the different heights 
of 9000, 14,760, and 17,840 feet At the last height we passed 
through a terrific snowstorm Breathing was not attended with 
any great difficulty The health of my men has been good I 
descended by the southern side between Azaou and the Terek ’ 


THE last number of the Afsttheclungen of the Vienna Geo- 
graphical Society has an account by Dr Svoboda, surgeon of 
the Austrnn man-of-war {27 0/a, of a visit of that ship, in 1886, 
to the Nicobar Islands This archipelago is usually divided 
into three groups —(1) The northein islands, including Battı 
Malıve and Kar Nicobar, which aie thickly populated, some of 
them being flat and some mountammous and covered with jungle 
Kar Nicobar has an extensive trade with Ceylon, Burmah, 
Singapore, and other places, as many as between forty and fifty 
vessels touching there annually , in fact, its harbour ıs never 
without a number of ships The sole industry of the inhabitants 
is the manufactme of a kind of earthenware vessels, which they 
export to the other islands Other articles of trade are “birds’- 
nest soup” and ‘‘seaslug soup” ‘The two othe: gioups of 
islands are (2) the southern islands, including Great and Little 
Nicobar, and (3) the central islands, comprising Teressa, 
Chowra, Katchall, Bompoka, and many others The mhabit- 
ants of these groups of islands aie divided into classes by Dr. 
Svoboda—namely, the Shab-Dwa, the inhabitants of the coast, 
and the Shom-Pen, the inhabitants of the interior The first 
class resemble the inhabitants of Siam agd Burmah, but are, ın 
general, lighter ın colour than these latter Both men and 
women are repulsive in appearance, though they are generally 
well formed The men wear very long harr, and are, as a rule, 
weak and inactive ‘Visitors to the islands find it almost ım- 
possible to see the young unmarried women, so closely are they 
kept from the eyes of strangeis Prior to the visit of Dr 
Svoboda, nothing appears to have been known of the Shom-Pen, 
or inhabitants of the interior They are completely isolated 
from the outer world, and are very simple m their habits The 
men wear the ordinary loin-cloth, and the women a short skirt, 
usually their own manufacture, and the only personal ornaments 
they have are small pieces of bamboo ın their ears, and neck- 
laces of variously coloured glass beads or ribbons many feet in 
length Malaria ıs very prevalent in all the islands, especially 
in October and November, when the weather ıs hot and dry 
Dr Svoboda gives a short historical and geographical sketch of 
the islands, which now have a population of about 6000 souls 
The Arabs appeai to have been the earliest visitors, and Portu- 
guese vessels used to call there frequently, indeed, many 
Portuguese words are ın common use amongst the natives 


A PAPER was recently read before the French Academy of 
Sciences by 'M Emule Lavasseur on the ‘‘ Centenarians now 
hving in France ” The first reports collected gave the number 
of persons who had attained 100 years and upwaids as 184, but 
on these being thoroughly sifted no less than 101 were struck out, 
leaving 83, but even of these there were no fewer than 67 who 
could not furnish adequate proof of their reputed age In 16 
cases, however, authentic 1ecords of birth or baptism were found, 
including that of a man born ın Spain, and baptized August 20, 
1770 His hfe was spent almost wholly in France All the 
othe: centenarians were reputed to be between I00 and 105 
years of age, with the exception of a widow clanning to be 112 
years old Of the 83 peisogs said to be centenarians women 
formed a large majonty, the proportion being 52 women to 3: 
men. There were but few married couples, 6 male and 16 
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female celibates, 23 widoweis, and 41 widows One of the latter 
was Madame Rosthowski, 103 yeais of age She enjoys a pen- 
sion of 60 fiancs a month, allowed her by the Fiench Government 
in consideration of her late hasband’s military seivices More 
centenarians exist in the south westein depaitments, than in ‘Le 
rest of the Republic, while the basin of the Gaionne—from the 
Pyrenees to the Puy de Déme—cortains as many as all the rest 
of France put together M I avasseu finds that the chances of 
a person in the nineteenth century reaching 100 years of age aie 
one ın 18,800 


IN a recent numbe: of La Nature Colorel Hennebeit, of the 
Belgian army, describes underground forts whch have come 
into use in Belgium, as one of the princival methocs of nat‘onal 
defence One of these undergiound forts 19 ihe an enlaiged mole- 
hill, and 1s built of concrete Measunng 50 metics in length by 
fiom 30 to 40 1n width, it 1s about 12 metie» below the suface 
of the giound, and its gieatest height above the earth 19 no 
more than 3 or 4 metres It presents the appearance of an 
elliptical cap placed on the giound, and 1s scarcely visible to the 
eye of an observer At the certic of this aitifictal 10ch aie 
thiee umoured towers, each with two heavy guns There ate 
also four small ‘ors, which aie pulled in and run out at pleas ue, 
each armed w.th two 1apid fuing guns At thiee suitable 
places there are armoured points of observation, fiom two of 
which at mght the electric light can be flashed to watch the 
operations of the enemy Below this surface the eaith 1s 
hollowed out in the form of a huge well wita armouied sidcs, 
which is divided up into sections, each part protected with 
heavy armour, one part for provisions and ammunition, another 
for. machine}, which includes the dynamos and accumulators 
fo the hghting of the whole fort, hydrwulic machines for working 
the movable turrets and sending them cn munition, pumps for 
supplying these machines with wa er, and a series of yentilatois 
to keep the air pure Communication with the outer world 1s 
made by a subterranean guleiy, tne lergth of which vanes 
according to suirounding circumstances The ceiling of this 
galle1y ıs from § to 10 meties below the suface To gam 
access to the fort an hydraulic piston .s worked, ard this raises a 
ladder which 1uns along the whoie length of the fort, and 
loweis the door of the outlet, which ıs piotected by armour 
20 centimetres ın thickness, and ıs under the fire of two of the 
movable forts All movements, such as changes of guard, 
arrivals of supphes, &c , are 1eported by telephone o1 telegiaph 
The guard does not work the hydraulic piston, except at com- 
mand, and when the senties :n one of the movable forts have 
reconnoitied the visitors Finally, the gallery communicating 
with the oute: would ıs strongly fortified by an arromed door 
defended by two mitrailleuses One of the greatest object ons 
by generals to forts, that they absorb numbers of men who are 
wanted in the field, cannot be urged against these subtenanean 
forts, fo. the garrison corsists of thirty or forty mechanics and 
‘special.sts only, whose absence would not appreciably weaken 
the regiment fiom which they are diawn The cost of one of 
these forts ıs only about £100,000 


A CORRESPONDENT of the Tres gives an interesting descuip- 
tion of the Biumig Railway, which has 1ecently been opened 
between Lucene and Bernese Obe: and The gradient is in 
places very steep, being as much as 1 in 8, a don this account 
special precautions had to be taken both in the up and the 
down jomneys Generally speaking, the Rigt system has been 
adopted The locomotive turns a cog wheel which runs on a 
toothed rack placed between the 1ails, and so the train slowly 
travels, or rather 1s dragged, up hill The cog-wheel 1s stopped 
and the engine works in the ordiwary way when a modera e 
gradient or a level piece is met with To check the too rapid 
descent of the trun, the engine 1s fitted with a pneumatic 
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countei-piessure action brake, which of itself ıs sufficient tõ stop 
the tran Besides this, each vehicle ın the tam is fitted up 
with a cog wneel and 1ack similai to those used ın the ascent, 
with drums on the axle to which clip-biakes aie apphed By 
these appliances the speed can be regulated and the tiain stopped 
atany moment There was another danger, however, incident 
to all steep 1ailways, to be encountered—namely, the risk to the 
couplings during an ascent Though the biakes on each 
vehicle woula probably be sufficient 1m such a case, yet it was 
thought fit to take further precautions When the tiain 1s at 
rest, the brake 1s hept fully apphed by heavy weights These 
weights me lifted by steam power which 1s conveyed ftom the 
engine in flexible tubes If a coupling breaks, the flexible tube 
conveying the steam also breaks, and the weights fall down 
automatically and check the motion of the cariages It only 
remains to say that the gauge ıs avery naow one, being only 
I metre 








THE .{merecan Aeteor ological Jour nal fo. August contains — 
(1) An aiticle by C C McCaw, on the climatic effects of the 
Chinook wind in South Alberta, the county of the gieat cattle 
ranges in Canada, extending from lat 49° to the Red Deer 
Rive: to the roithwaids, and from the Rocky Mountains, on the 
west, to about 140 miles east The Chinook wind blows from 
west to south west, in varying degrees of strength, and the 
thermomete often 11ses in a few hows fiom 29° below to 49° 
above zeio, while the snow, which may have been a foot deep 
in the moining, disappeais before night (2) A sketch of Prof 
Abbe’s work, with a portiait He was appointed to the 
Weather Bureau at Washington in January 1871, and at once 
wged the desnability of establishing the State weather services 
which now form so important a part of the policy of the Signal 
Seivice Among the many 1ecommendations of Prof Abbe we 
may mention the establishment of a ‘‘ Scientific and Study 
Division,” which was formed early in 1881, and the compilation 
of a Meteoroiogical Bibliography which, although still unpub 
lishe@, has grown to cons.deiable dimensions (3) Mi A L 
Rotch continues his description of the meteorological service in 
Switzerland 


WE have received fiom Di G Hellmann, of the Geiman 
Meteorological Office, an account of the torrential iainfall of 
August 2 to 3 last, which caused disastious inundations of some 
of the Silestan tributaries of the Oder The storm lasted fiom 
15 to 18 hours, during which time nearly 8 inches of rain fell 
over a laige distiict, and mote or less affected Galicia, Bohemia, 
and Poland These heavy rains do not seem to have been 
caused by the same storm which gave us I} inch of rain in 
London, on August I to 2, but by a distinct subsidiary 
depiession which giadually formed over Germany on the 2nd, 
and moved away towaids the Baltic 


MESSRS SWAN SONNENSCHEIN AND Co have the following 
woiks on natmal history and science in the piess —‘‘ The 
Nature of Harmony and Metre,’ by Mortz Hauptmann, trans- 
lated and edited by W E Heathcote, M A , ‘ Atlas of Fossil 
Conchology,” being the orginal steel plates in Brown’s ‘‘ Fossil 
Conchology,” with descirptive letterpress, ‘‘ The Naturalist in 
Silurta,” by Captan Mayne Reid, illustiated, ‘‘ Land and 
Fresh-Water Shells,” by Dr J W Willams, “An Intro- 
ducticn to Zoology,” by B Lindsay, ‘‘The Wandenngs of 
Plants and Ammals,” by Piof Victor Hehn, edited by J S 
Stally brass 


THE additions to the Zoological Society’s Gardens during the 
past week include two Certial American Agoutis (Dasyprocta 
isthmica), obtained by purchase , a Large Hill Mynah (Gi acula 
zuter edra) from India, presented by Lieut Col R. Thompson , 
a White-backed Pipmg Crow (Gymnorhina leuconota) from 
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Australia, pyesented by Mi R Hal, two White fionted 
Amazons (Chrysotias leucocephala) from Cuba, a Prince Albeit’s 
Cmassow |Crar alberti) fiom Columbia, a Mexican Guan 
(Penelope pir purvascens), obtamed by purchase , a Herning Gull 
(Larus argentatus), British, piesented by the Marchioness of 
Cholmondeley, a Tubeiculated Iguana (/evana iube culata) 
from Buaztl, presented by Mi H E Blandford , a Chameleon 
(Chameleon culzaris), three Lacertrne Snakes (Ca/ofeltis 
faces tina), and two Hoiseshoe Snakes (Zamenis hippocicprs) 
from Morocco, presented by Mr Herbert White 





OUR ASTRONOMICAL COLUMN 


COMET 1888 c (Brooks) —Dı H Kreutz has more iecently 
computed for this comet moie exact elements than those which 
he had obtaincd from the obseivations of August 9, 10, and 
It ‘These late: elements aie based on observations made at 
Vienna on August 9, at Hamburg, August 14 and 24, and 
at Strassbing, August 19, aberration and paiallax bemg 
coirected for 


° 
T = 1888 July 31 25115, Beilin M T 
w= 5919 25) 
& = IOI 32 50 I; Mean Eg 18880 
i = f4 I2 13 7) 
i log g = 9 955456 
Erno: of meddle places (O — C), 
August 14 AA cos 8 = - 35, AB= -32 
19 t33, -34 


Prof A Kineger (Ast? Nach, No 2855) has computed the 
following ephemeris for Beilin midnight fiom the foregoing — 


1888 RA Decl Iogr Log A  Bnght- 
m s o ness 
Sept 21. 145740 21137N 01084 02310 045 
23 15 534 «4019441 
25 1513 7 I816q4 01242 02456 039 
27 152022 #16510 . 
29 #152719 15279N 01395 O26t1 034 


The brightness on August 9 Is taken as unity 


On August 11 the comet was observed at the Observatory of T Vulpeculze 


Algiers and the nucleus was estimated as being about equal in 
buightness to a stai of the tenth magnitude , the nebulosity was 
about 1’1n diameter, and there was a faint tail in the direction 
of the diunal movement Prof L Boss, observing the comet 
at Albany, N Y , estimated it on August 10 as of mag 9, and 
on August 19, in bright moonlight, as mag rr The tail on 
August 10 was estimated as 10’ in length, and was of the 
same breadth as the hend 


DISCOVERY OF A NEW COMET, 1888¢—M: E E, Barnard, 
foimeily of Nashville, Tennessee, now at the Lick Observatory, 
discovered a new comet on Septembei 3 at oh 33m GMT, 
R.S 6h 52m 16s, Decl 10°59 N The comet ss described 
as circulai, 1° in diametei, of the eleventh magnitude, with 
tolerably well defined nucleus, but with no tail Jr Kobold 
obsaved it at Stiassburg on September 5 at 13h 44 Im 
GMT,RA 6h 52m 15s, Decl 10° 49’ 33” N 


Comer 1888 g (FAYE) —Plieing the perihelion passage of this 
comet as 2 60d later than given in Dr Moller’s elements, an 
alteration according well with the observations at Nice, August 
9-17, Dı H Kıeutz has computed (As?) Nach ,No 2856) the 
following ephemeris for it for Berlin midnight — 


1888 RA Decl Log + log a Bnght 
hm s o y ness 
Sept 21 64741 15 36N 02472 0 2244 33 
23 6 51 59 15 16 
25 65612 14 56 02489 02177 I 36 
27 7 021 34 35 
29 7 424 14 14N 02509 O2IIO I 39 


The bughtness on August 9 1s taken as unity 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 SEPTEMBER 23-29 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 

1s here employed ) 

A’ Greenwich on September 23 

Sun rises, Sh 50m , souths, 11h 52m 67s , sets, 17h 54m 
right asc on meridian, 12h 31m, decl o° 20 S 
Sidereal Time at Sunset, 18h 6m 

Moon (at Ist Quarter September 28, 9h ) mses, 19h 18m7, 
souths, 2h om , sets, 8h 54m right asc on meridian, 
2h 95m , decl 7° 44'5 


Right asc and declination 


Planet Rises Souths Sets on mendiin 
m hom hm h m "OF 

Mercury 7 56 13 I> 18 24 13 210 9 53S 
Venus 7 42 13 7 18 32 13 182 730$ 
Mars I2 2I 16 15 20 9 16 269 23 208 
Jupiter 1133 1548 20 3 15593 1959S 
Saturn 134 9 6 16 38 9 164 16 4o N 
Uranus 7 18 I2 5I 18 24 13 20 . 5575S 
Neptune 20 5* 3 52 IL 39 4 20 18 57 N. 


* Indicates that the rising ıs that of the preceding evening 


Occultatron of Star by the Moon (visible at Greenwich) 
Corresponding. 
angles from ver- 


Sept Star Mag Disap Reap tex to right for 
inverted image. 

h m h m ğ ” 

28 ¢?Geminoun, 4 22 20 23 II 55 245 

Sept h 
23 22 Mercury at greatest distance from the Sun 
Variable Stars 
Star RA Decl 
h m ‘ h m 

U Cepher o 524 81 16N Sept 26, 4 33 7 
¢ Geminorum 6575 2044N » 24, 0 Off 
» 29, 4 Om 

T Uise Majors 12313 60 6N 1 28, m 
R Bootis 14323 27 13N 27; m 
8 Libræ 14 550 8 45 » 27, 20 24 m 
U Coronæ 15 136 32 3N » 29,20 31 m 
U Ophiuchi I7 109 1 20N 3» 25, 20 34 me 
Z Sagittarn 18 148 1855S » 24,19 oM 
B Lyrze 18 460 33 14N » 24, 2 off 
S Sagittee 19 599 6°16 20N 3 27,21 Om 
X Cygni 20390 35 11N » 29, 5 Om 
20 467 27 50N » 28,19 of 

» 29,20 Om 

Y Cygni 20476 34 14N » 23, 3 18 me 
» 26, 3 12 m 

č Cephei 22250 57 51N » 27, 3 off 


M signifies maximum , 3 minimum 


Meteor-Showers 


RA Decl 
Near g Anietis 30 1N 
105 50 N Very swift 
s» ô Diaconis 290 70 N Swift 


THE INTERNATIONAL GEOLOGICAL 
CONGRESS + 


DEEPLY reget that, ın consequence of his state of health, 

Piof Huxley ıs unable to be present to-day to bid you 
welcome to Englard But if one voice ıs here wanting, let me 
assu e you that the unanimous voice of English geologists unites 
in the same sentiment, and also thanks you, gentlemen, our 
foreign colleagues, for having 1esponded ina manner so flatter- 
ing to the invitation of English geologists to meet this year ın 
London For in this assembly there are representative geologists 
from Germany, Austria, Belgium, Denmark, Spain, France, 
Holland, Hungary, Italy, Norway, Portugal, Roumania, Russia, 
Sweden, Swizerlard, as well as fiom the United States, Canada, 
Mexico, the West Indies, the Aigentine Republic, and Aus- 
tralasia From al! these countries eminent and ilustrictis men 
honom us with their presence, and are here to aid us by their 


* Inaugural Address dehvergd by Prof J Prestwich President of the 
Corgress on Se tember 17, 1888 (Translated from the French ) 
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knowledge ın the discussion of the questions brought before the 
Inte:national Congiess The number of geologists present on 
this its fourth meeting indicates the continued and deep interest 
that they take ın ıt 

Among the more permanent officeis are the Secretaries of the 
Congress and of 1ts Committees to whose important and gratuitous 
services we are so deeply indebted We have unfortunately to 
deplore the untimely death of one amongst them—M Charles 
Fontannes—and we lose on this occasion the benefit of his long 
experience and valuable aid 

According to custom, our discussions are, as in the diplomatic 
world, held in French, but it 1s to be hoped that the entente 
cordiale will be better maintained than it sometimes is in the 
other case, where such councils have not always succeeced u. 
avoiding strife If I may be permitted to speak after an expe- 
rience of half a century, an extentie of the most cordial character 
between us English geologists and our colleagues and friends 
abroad has been during these long years the nomal condition 
May these fnendly and loyal relations prove a legacy to our 
science for all time These friendiy meetings were, however 
only occasional, so that the opportunities for personal mter- 
change of ideas were few But more Hately, instead of discuss- 
ing unsettled questions, each nationality apart, the happy idea 
arose of submittmg certain questions, which concein us all te 
the arbitration of this General Council In this manner the 
different national centres of our science, which have each their 
local colouring and their special experience, are enabled to com- 
bine the results arrived at in a wider and more uniform manner 
than if each apait worked out its ideas, based necessarily on 
more restricted observations Nevertheless, in giving to our 
science the uniformity of terms and of classification which ts so 
Necessary, care must be tahen not to draw lines too tight, such 
as, instead of developing, might retard its progress It 1s desir- 
able that these lines should be so elastic as to adjust themselves 
to the rapid development we have reason to expect in geological 
science It ıs highly necessary that we should agree upon the 
colours and symbols to be used for the different strata, rocks, 
and disturbances that the terrestricl crus presents to us, but 
petrology 1s still far froh bemg placed on ñım foundations, and 
the synchronism of the beds, even between near countries, 1s 
not always easy to detemine with exactitude, and still less 
between distant countries Let us then try to avoid that error 
of Congresses—of atrogating an mfallibility which ıs httle in 
accordance with the progress of science 

Let me now say a few words upon wnat the Congress has 
already accomplished, and on what 1emains to be done 

At Bologna, Prof Capellim gave the history of the Congress 
so fully that there 1s no need that I should speak of ıt unless ıt 
be to remind you that the idea of the Congress originated in 
Amertca at the Exhibition of Philadelphia in 1876, and doubt- 
less this idea, as well as that of the Exbinon itself, was only 
the expression of a desire that had been very generally felt for 
some time, to treat certain questions of science and art, not only, 
so to speak, in a national family 1eunion, but ın a cosmopolitan 
reunion—to treat the great questicns that concern all human.ty, 
as belonging to the whole civilized woild, and for the purposes 
of discussion, to make of the various nationalities a brotherhood, 
established on their common interests and their common weal 

THE Paris CONGRESS —At the first Congress, which met 
in Paris m 1878, the piimary questions of nomenclature and 
of classification were sketched out, as well as the unification 
of geological works with 1egaid to coloms and figures, so 
that in all countries then signification should be the same 
A proposal, which was at first well received, was to make 
use of the solar spectrum, and to adopt the thee primary 
colours—red, blue, and yellow—for the three divisions of 
the first rank of Piimary, Secondary and Tertiary rocks 
that the subdivisions of the second order should be dis- 
tinguished by shades of these colours, and those of the third 
order by hatchings of these same colours But subsequently this 
scale was found to be too restricted, and at Bologna and Berlin 
several modifications and complementary colours were intro- 
‘luced, although always 1etaining to a cetta:n degiee the original 
wilea Asa corollary it has been saggested that the labels of 
fossils should, as has already been done in several Museums, be 
of the*same colour as that used fo: the st-ata from which they 
„ome, and that thus one would at a glance see the horizon and 
age of the fossil a 

As to the question of unification of nomenclature for the great 


place essentia’ that there should be perfect agreement about the 
terms in use, and therefore that a dictionary of geology compris- 
ing the etymology or the origin of each geological name, its 
synonym in other languages, a definition in French, and a 
demonstiative figure afte: the manner of technological diction- 
anes, would te of very great use The publication of such a 
work, which cught to be in at least six languages, was strongly 
supported Finally, the consideration of the foregoing questions 
was referred to the International Commissions to report upon to 
the meeting of the Bologna Congress 

With regarc to the classification of tke strata, memoirs were 
received upon the Pre-Cambnian 10cks, and on the nomenclature 
of the Paleozoic strata of North America, on the limits of the 
Carboniferous and Peimian in various parts of Europe and in 
America, on the relations of the zones.of eatinct Vertebrates in 
North America and in Europe, these two last memoirs being 
accompanied by valuable lists of Invertebrates, plants, and 
reptiles of different countries These memoirs raised very 1m- 
portant stratigraphical and palzontological questions with regard 
to the wide distribution of families and of genera Each of the 
faunas of the primary divisions of geological periods has been ın 
part recognized as occurring at the same time in the two 
continents—in Europe and in North America and Prof Cope 
has been led to inquue whether the organiggtypes proceed fiom 
a special centre from which they have spread, or whether the 
same types of geneuc stiucture have appeared independently at 
diferent points of the surface of the globe, and if so, whether 
they are contemporary or of varying periods ‘1 hese synchronous 
appearances fcrm a subject full of mystery, from whatsoever side 
they may be vewed The geological record 1s at present too 1n- 
complete for the problem to be solved In each country these 
are gaps that can only be filled by aid of contmued observations 
in the other perts of the world One of the most useful functions 
of the Congress 1s to encourage these 

The classification of Quaternary deposits was also discussed 
in relation to the remarkable history of the caves of Central 
France, the glacial deposits and dunes of Holland, the 
Tertiary beds of Portugal, which are limited to the Miocene and 
Phocene , the Tertrary e1uptive rocks of Hungary, viewed as 
to whether there 1s not a ceitain relation between the minera- 
logical constitution and the 1elative age of the various trachytic 
types 
4 The Congress was also occupied with some high physical 
questfons, such as those of the deformations and fiactures of the 
earth’s crust, the strike and dip of faults ard of chains of 
mountains , the origin of volcanoes, and the probable causes of 
ow , the structure of the Alps, and the folds of the 
Chal 

Less m connection with the fundamental objects of the Con- 
gress, but hav.ng nevertheless an interest of their own, were the 
memoirs on the feldspars, on the alteration of the superficial de- 
posits, on the use of the polarizing microscope, on the conductivity 
of heat in rocks, and other special subjects 

THE BoLOGNA CONGRESS —In the handsome volume of the 
Proceedings oʻ the Session at Bologna, will be found the Report 
of the International Jury appointed to judge the competing 
memoirs on the unification of colours and geological signs, 
towards whick the King of Italy generously gave 5000 francs to 
be awarded to the best memoir considered practically applicable 
Six memos were received, of which the three selected for the 
award aie ptblished with coloured illustrauons which leave 
nothing to be desned The authors of these papers were of opinion 
that although the sola spectrum offers a very advantageous fixed 
base, the scale of colours 1s insufficient, and that ıt woultl be 
necessary to introduce complementary colours, or those having 
relation to the primary colours The divisions, in short, of the 


i 
sedimentary stıata are so numerous that ıt will be necessary, not 


only to emplor those colours, but also several shades of the same, 
or different hazchings, ın reserving rose colour for the crystalline 
Aichzan schists For the eruptive rocks, they all agreed to use 
dark and biigkt tints of 1ed, green, and purple, the intensity of 
which will render them to be readily distinguishable from the 
primary colours of the sedimentary rocks and from the clear 
colour of the schists It was attempted to dist.nguish the acid 
and basic rocks, both with respect to their petrological com- 
position and thei age, by the use of different tints of the same 
colours in coloured dots, or by hatchings of various patterns, and 
with the letters of the Greek alphabet Thus ıt ıs proposed to 
show by signs the principal varieties of gianitic, porphyritic, 


divisions of the earth’s crust, it was felt that it 1s in the first |- aciyi andesitic, and basaltic rochs, Ac , but the varieties 
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are so numerots that one hardly hnows where to draw the limits , 
according to one plan, the use of seventy-six signs and hatchings 
would be required You will be able to judge of the various 
methods proposed by the fine plates which illustrate the Reports 
The sections given of some of the mountams of Switzerland, 
and others which serve as specimens, have an excellent effect 
Conventional signs are also made use of to indicate the strike and 
dip of the strata, faults, fossiliferous localities, sources of cold, 
thermal, and mineral spiings, travertines, quatries, mines, &¢ A 
geological map will thus be a veritable hieroglyphic chapter, with 
a univeisal signification ° 

As a result of the discussions at Bologna, and with a 
view to a piactical application, ıt was decided to publish a 
geological map of Europe on the scale of 1/1,500,000, in which 
the scale of colours used would be that definitely adopted by the 
Congress This map, of which the execution 1s well advanced, 
1s under the direction of a Committee at Beilin 

With 1espect to the urification of geological terms, Reports 
were 1ecelved from nine National Committees, viz from Austria, 
Belgium, Spain, Portugal, France, Great Brita, Hungary, 
Italy, Russia, and Switzerland Besides these, eleven have been 
received from individual members It can be well imagined 
that with so many opinions they were not all ın agreement, but 
with the good will ehown by everyone, although there were 
differences on points of detail, they were almost unanimous on 
the essential poimts, and a pieliminary general agreement was 
arrived at for the stratigraphical terms, such as system, group, 
series, stage, and foi chronological terms, such as era, epoch, 
age, &c , leaving to future Congresses the consideiation of certain 
subord:nate points This subject reminds me, gentlemen, of a 
dffficult question which has yet to be faced 1f your resolutions 
are caned by the votes of all the members of Congress, the 
result must be affected by the varying number of the nationalities 
in the changing places of meeting For example, at Bologna 
there were 149 Italan members and 19 English , at Berlin there 
were 163 Germans and 11 English, here, on the contrary, we 
are English and foreign geologists Therefore, of 
all vote, the opinion of the seat of the Congress may too much 
preponderate unless you find means of placing some limits 
upon ıt 

Thanks to tne loyalty of the Bologna Council, the greater 
numbe: of the resolutions were carried unanimously, a few 
only were referred to various Committees for future con- 
sideration z 

With respect to the stratigraphical divisions ıt was resolved — 
(1) That the teim ‘‘gioup” should be applied to each of the 
great divisions of Piimary, Secondary, and Tertiary 10cks 
(2) That the subdivisions of these gioups should be named 
**systems’’ You have thus a Primary or Paleozoic group, 
and the Siluian system, the Jmassic system (3) As to the 
divisions of fist orde: of the systems, the term ‘“‘ ser.es” was 
applied (the Oolitic seres), to those of the second order, the 
teim ‘‘stage” (the Bajocian stage), and to those of the third 
order the word ‘‘ zone ” (the zone of Ammonites humphs estanus) 
The unity of the stratified masses ıs the statum or bed With 
1egaid to a word much in use ın Englana, and dating from the 
primary period of geology—the word ‘‘ formation,” the majority 
of the Congress decided not to employ it ın the sense of zerran 
in Fiench, as we do, but only in the sense of origin or mode of 
formation, and soon It ıs necessary, therefore, to seek some 
word to 1eplace with us the familiar terms of ‘‘ Chalk formation,” 
“ London Clay,” &c 

For the chronological divisions corresponding with the strati- 
graphical, ıt was proposed that (1) ‘‘era’’ should correspond 
with ‘‘group,” as the Primaiy eia, the Secondary era, (2) 
“period” with ‘‘system,” as the Silurian period, the Creta- 
ceous period , (3) ‘‘ epoch” with ‘‘series,” as the Lower Oolitic 
epoch, the Lower Cietaceous epoch, ‘‘age” with ‘‘ bed,” as 
the Poitlandian age, the Bathonian age, &c 

On the subject of colours and signs, the final decision was 
remitted to the Committee of the Geological Map, and with 
regaid to the rules to be followed in the nomenclature of species, 
it was resolved that the name attached to each genus and to 
each species should he that by which they have been earliest 
known, on the condition that the chatacteis of the genus and 
species have been published and clearly defined The priority 
not to date beyond Linnzus, twelfth edition, 1766 

There were only fom special and local memoirs presented to 
the Congress at Bologna, and these were 1n support of collections 
and documents exhibited 


THE BERLIN ConcRESS —The official Proceedin zs of this ses- 
sion having only been issued during the last few days, were not 
available when this address was prepared I have therefore had 
recourse for snfoimation to the mdependent notices of Messrs 
Renevier, Klebs, Choffat, Frazer, Blanford, and Dewalque 
At Berlin, special attention was given to the constiuction of the 
geological map, of which the Committee, piofiting by the liberty 
given to it by the Bologna Congress, 1evised the colours for the 
sedimentary series in the following manner — 


1 Recent deposits(Alluvium, &c ) Very pale cieam colour 

2 Quaternary (Diluvium) Naples yellow 

3 Tertiary Various shades of yellow 

4 Cretaceous Green tints and hatchings 
5 Jurassic ; Blue tints 

6. Triassic Violet tints and dots 

7 Permian and Carboniferous Gray tints and hatchings 

8 Devonian S Brown tints 

9. Silurian Grayish-green tints 


10 Archean Rose tints 
And for the ten divisions of eruptive rocks, various brilliant and 
dark red tints and points 

In the use of monogiams to accentuate the tints, 1t was de- 
cided to employ Latin initials for the sedimentary deposits, and 
Greek initials for the eruptive 1ochs 

‘It 1s on this plav that the large and grand geological map of 
Europe in course of execution at Berlin is to be coloured, and of 
which the publication will realize one of the piincipal practical 
objects of the Congiess—the unification of the colours employed 
in geology 

As to stratigraphical unification, the Congress adopted, for the 
most part, the 1esolutions passed at Bologna But the French 
and Portuguese Committees proposed to substitute the term 
“series ” for ‘‘ group” m the first and third great divisions of 
sedimentary strata , thus, instead of Primary group, Secondary 
group, &c, it will be Primary series, Secondary series, &c 
The word ‘‘gioup” will then tage the place of divisions of 
systems, such as Oolitic gioup instead of series This replacement 
will perhaps recommend itself to many of us 

Further, the Committees were not unanimous on the proposi- 
tion to substitute, for the various existing terminations of systems, 
homophone terminations in zc Instead of speaking of the 
Eocene, Cretaceous, Carboniferous, Silurian, &c , system, it was 
proposed to use the terms Eocenic, Cretacic, Carbonic, Siluric, 
&c, system Is it essential thus to change the ancient ensigns 
of our science? Etymology 1s lost, and signification destroyed 
It 1s well to have these terminations for things positive, such as 
the crystalline and eruptive 1ocks—for example, granitic rocks, 
porphyritic rochs, basaltic rocks—for here ıt indicates their charac- 
ters, but can we subject, oi 19 ıt needful to subject, several 
series of deposits that have no character ın common to the same 
rigid rule, from the cucumstance that they all come under the 
same ideal classificatory name? This question will be discussed, 
and it ıs for you, gentlemen, to judge what solution may be the 
most advisable 

Among other subjects, gentlemen, that you will have to con- 
sider, 1s that of the classification of the Cambiian and Silurian 
strata According as these two great systems have been taken in 
descending or ascending order, the boundary between the two 
has been placed lower or higher, because the discoidances 
between the series are rate, and the palmontological chain 
between the two systems 1s but little interrupted In England, 
Sedgwick, who commenced from below, found himself stopped 
by no discordance until he reached the Mayhill Sandstone, 
whereas Muichison, who commenced from above, saw no reason 
to stop until Paleozoic life failed him , he hesitated, therefore, 
where to place his base lne In the same way, in those 
countries where they followed Murchison, whose classification 
was better known, the stiat graphical barrieis were, according 
to the partisans of the one, passed over , whilst, according to the 
partisans of the other, there was an absence of palzeontological 
proofs In this country—their native stratigraphical country— 
the Cambrian and Silurian occupy comparatively a small area , 
and 1t 1s only since the death of their founders that the palzeonto- 
logical proofs have been increased to an extent sufficient to bung 
out clearly their distinctive characters These two systems are 
found elsewhere (especially in America, where ıt 1s a question 
whether they should be associated with a Taconic system), etther 
better developed, or with special characters which may help to 
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determine moire precisely then mutual ielations It is here, 
again, gentlemen, that the knowledge tha yoa bing fiom many 
pats of the would may aid us in throwing 1] ght on this dificult 
subject 

Amonz the other questions which pieceding Congiesses have 
not cecided, are — 

(1) The relation between the Carboniferous and the Permi 

(2) Between the Rheetic and the Jurassic 

(3) Between the Teitimy and the Quate nary 

When there 1s no intertuption in the continuity of the stiata, 
and no discordant stiatification the systems pass one 1o 
another without apparent teak, hke the colours of the solar 
spectrum , but, as vou all know, 1f one hnk 15 wanting, the chun 
is broken, and the line of separatoon of the cisunited beds pe- 
comes shaiply defined Tf, for example, the Crradoc should he 
absent in the Cambuan-Silurian or the Phocene should be want- 
ingin the Leitiary, there would be between these systems 2 
break which would give the n.cessary 1elief to the superimposed 
strata The piimary coloms» of the spectrum are not less dis- 
tinctive because they pass one into tae ole: with mtermedicte 
shades , nor does it follow that, because there are passage-hers, 
the systems form one whole ‘[heie must be, somewl ere 
passage-beds between them, a» there are netwecn the colows 

Apat fiom these international questions, the Beilhn Congiess 
was occupied with several special memous, but we are yet wi h- 
out particulars, and besides, whatever may be tnar itelest, 
they concein us less for the moment than international questions 
Among others of the latter, a great palzeontological project ha» 
been mooted, and the Cong'ess has appointed a Commission of 
distinguished palzeontologists to co-operate towards 1s realiza- 
tion A work 1s proposed, on the plan of the ‘‘ Enamerator et 
Nomenclator” of Brown, and of the “ Prodiome” of Alade 
d’Orbigny , but such 1s the pı ogress that palaontology has made 
that at present, for the enumeration of all the known fossils, of 
animals as well as plants, a publication of some fifteen large 
volumes would be iequired A work of this kind will make a 
handsome pendant to the large polyglot dictionay of geological 
tems, projected at Bologna 

Such, gentlemen, are some of the questions and subjects that 
you have to consider You have to 1evise and to settle, when 
possible questions already discussed, and aso *o discuss new 
problems Among the latte: there .» especially the funda- 
mental question of the crystalline schi-ts—v subject remarkable 
for the great progiess that ıt hax made dung the last few yeas, 
and the entnely new aspect that it 1s assuming, for 1t ıs evident 
at present that it 15 not only a chemical question of meta- 
morphism by heat, but that ıt 1s a subject which entails ques- 
tions of weight, pressure, and motion, which necessitate a wide 
co operation, and the combined effo ts cf the physicist, the 
chemist, the petrologist, and the stiatigraphist 

Although the greater number of the subjects considered hy 
the Congiess are eminently practical and positive, they also in- 
clude theoretical questions of the highest interest The classi- 
fication of the strata and their synchronism over great areas, 
which you have to determine, iest both upon st rtigraphy and 
upon paleontology In ordei to adjust then precise ieltion, 
you have to note the identities as well as the differences of fossil 
species, and to know if the order of the beds ir distant counties 
follows a synchronous order o1 15 only womctaxial In the one 
case, we can hardly eapect to find similar species , in the other, 
the identity of species may be taken as a pioo” to the contrary, 
unless it may be suppo-ed, as Fdwad Forles thought, that 
species have had more than one cenne of ongir 

To solve these problems you have to tiace the dawn of life, 
the appearance, the duration, and the disappearance of species, 
and the source fiom which they come -\re ne to believe in 
the evolution of species, o1 are we to 1egaid them as shoots of 
short duation, and the geneia on families 2s the bianches or 
permanent trunks? If I have vertwed to touch upon these 
problems of fact and theory, it 15 not to express 2n opinion, but 
metely to pomt out how vast the field is, and how many 
fellow-labomeis and how long is the time 1eamzed to make all 
the necessaiy studies 

It must not be thought that when the fundamental questions 
of fact are determined the wok of the Congress approaches 
competion reneral agreement on these international questions 
will only smooth the way, and one can foresee in the cosmopolitan 
problems of theory already considered, and in many others that 
cannot fail to ause, what will occuj%y m a long and `i seful future 
all the efforts of this International Congress 
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ON THE CONSTITUTION AND STRUCTURE 
OF THE CRYSTALLINE SCAISTS OF THE 
WESTERN ALPS} 


"TEN yems have elapsed since Prof Lory fst formulated his 

views 07 the crystalline schists of the Western Alps, at the 
Congiés Inte-national de Geologie heid in Paris in 1878 These 
he subsequen ly developed at the Réinion de la Sociéte Géo 
logue de Frince at (nenoble in 1881 Since then farther 
work in the field has stirkingly confime 1 these views, and Prof 
Ioy has taken vlvantage of the gppoitumity given by the 
anvitation of the Organizing Committee of the Gealog.cal 
Congress to summarize biefly the more important facts, denved 
fiom the stw y of the Westein Alps, that have a direct bearing 
on the genera question of the crystalline schists 

The crystalline schists appear in the Alps m asses of greater 
or less extent, protruding thiough the sedimentary formations 
These massyf are distursuted m two principal 7 ones, ached in 
agreement with the general cuisature of the Alps These the 
author proposes to designate ¢he first Li pine coin, or Mont-Blanc 
seve, and the fourth Alpini cone, or Monte Rosa zone The mter- 
mediate zones se end and thd lipo sows) are of less 1m- 
poitance, the outcrops beirg rare and of small extent As they 
resemble Z% forth sone im their principal chaiacters, they are 
tieited in its connection : 

(1) Phe fourth dipine con, or som of Jont Resa, 15 by fat the 
largest Init he crystalline schists are exposed over the greater 
pat of the Italan slopes, and skut the plain fiom Cuneo to 
Lake Maggiore Their stratification is often nearly honizontal, 
and always con‘ormable with the sedimentary formations (Trias 
or Jma) 1esting upon them a 

It is subsequent to the deposition of these Secondary rotks 
and, very probably, even much later—in Tertiary times—that 
this part of the Alps has been fashioned into mountains by 
the lateral pressme iesulting from the giadual subsidence of the 
vast legions 1epvesented by tre ploins of Italy and the basin of 
the Adiratic The result of these 1 aportant dynamic processes 
was the formation of a complex of gieat folds, which are often 
much complicated by faulting 

The succession of the different gritos of crysta line schists in 
this zone 1s conformable to tne order indicated, Jong since, by 
Cordier It is necessary to point out, however, that this upper 
group—that of .he éaletes (tale schisty}—contains tale only as 
anaacesso1y constituent , the unctuous (talord) aspect beng due, 
in reality, to the presence of certain indistinctly cleavab’e and 
fibrous varieties of mica, especially sericite These schists may 
be termed secite schists or, abbreviated, serischists In the 
purer varieties they ue of a nacieous white o! clear gray colow , 
but by theadditron of chloi'te they assume greenish tints and pass 
into chlormtre and quartzose schists—the chlortoschists which 
attain so gieat a development in the whole of the Western Alps 
Alternating fiequently with these rocks me hoinblendie schists, 
of which the development is very vauable In certain paits of 
the Itahan Alps, however, especially between Iviea and Domo 
d Ossola, they become picdominant 

This upper division of the crystalline schists 1s characterized 
by a mote or Jess pronounced gieen tint, due to the presence of 
chlorite or hornklende, which iccalls the name grete vedi, 
given to these and othe: schists by Gastald: and several other 
Itahan geologists 

Below the chlaine and hoinblendic schists occurs 1 lage 
series of mica-sch.sts, with which aie mterealated, m conform- 
able bedding, cipolin-lmestores (ct/atves cipolins), granular 
dolomites, and pure saccharoidal limestones, alternating, with 
mica-schists and evidently fo.m ng part of the same formation 

The mica schists become chaiged with felspar and pass thus 
into gneiss, with which they allernate Blach and white micas 
aie a sociated in chese 1ochs In proportion as the seres 1s 
Cescended, oithoclase becomes more abundant, and the gneisses 
predominate with a foliation which decreases until they pass 
irto granitoid gneiss, m which the foliation disappears, but 
the broader features of stratification remain visible This is 
well shown in the section of the Simplon wassf, whee the 
goiges of the Diveria aie hollowed out, to a depth of 700 
metres, ın the horizontal beds of the giamitoid gneiss known as 
the gneiss of Antigorio 


> Sar la Constitutsen et Ja Structure des Massifs de Suhistes Cristallins 
des Alpes Occidentales ” par M le Professeur Ch Lory “Etudes sur les 
Schistes Cristallins * London, B88. {Abstracted from the French by Dr 
F H Hatch) 
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Prof Lorygdoes not recognize in the -Ionte- Rosa zone any beds 
belonging to the Carboniferous , and he believes that the crystal- 
line schists of this pait of the Alps have been exposed dung 
the whole of Palaozo c times, without having been distubed 
from their primitive houzontal position They have gradually 
subsided during the Titassic period The lower stages of this 
formation me not much developed in this zone, but the upper 
stage, represcnted by the setestes Testzes, have acquned an 
enormous thickness 

These Triassic beds me characterized by a 1emaikably cystu- 
lme texture The lmestones and dolomites which form the 
middle stage ue gianulai and saccharoidal, and inclose authigenic 
crystals of albve The sches lustiós are composed in gieat 
part of crystallized mincials (quartz, mica, tourmaline, garnets, 
c), which are alo certainly authigeme This crystalline 
condition 15 uniform and constant, and independent of all 
dislocauons and cntoitions which the beds have subsequ ently 
undergone 

The crystalline character of the 
be of assistance in undeistandinz the origin of the ciystalline 
schists The foliauon is generally parallel to stiatification, the 
latter being always very distinct ` Characters so uniform cannot 
be explained by the phenomena of slaty cleavage and cry stalliza- 
tion under the influence of local mechanical actions Itas rather 
a geneial, universal, and ongmal crystallization of the pumuitive 
rocks, which took place anterior to the deposit of all sedimentary 
formations 

Tre most important clement of Piof Lorys Aud zone are 
anthtacitic sandstones These sandstones Lelong to the Upper 
Coal measures (horul superieur) “The boundary between them 
aad the ciystalline schists is usually marked by a fault But 
sometures, as at the bridge of St Andic¢, near the railway 
station at Modane, the latter appear under the sandstones, and 
then the fohation of the c1ystalline schists 1s conformable with 
the bedding of the Carboniferou. sandstones At this and other 
localities there occtt in the lower portions of these sandstones 
conglomel tes forn ed of slightly 10lled fragments of crystalline 
schists, identical with those which crop out in the neighbourhood 
It is there‘ore ey.dent that the folrition and cry tallization of the 
crystalline schists must be earle: than the Carboniferous period 
Conglomerates, composed of fragments of the most diversified 
10chs fiom the crsstalline schists occur in the Upper Trias, in the 
Lias (Col du Geret), and m the Nummulitic Eocene uani des 
L£incombses) Lach cf these conglomerates contains fiagmchts of 
all the preceding formations Since thee rolled pebbles have 
the characteristic structure, ciystalline or foliated, of the roth» 
they aie derived fiom, and since the foliation of the pebbles 
has no uniform direction in the conglomerates, ıt follows that 
the foliated o1 crystalline texture of the 10chs of these various 
formations 1s, each for each, of earlier ongin than the deposition 
of that which overlies it, and absolutely independent of the power- 
ful mechanical actions which only fashioned these foimations 
into mountains subsequently to the Eocene period 

Again, all the formations, fiom the Tuas to the Locene, 
contain microscopic «1jstals of silicates (felspais, mica, quartz, 
toumaline), which aie of contemporaneous ongin with the rocks 
containing them, and do not, theicfore, owe their eaistence to 
any of the aynamic piocesses which have subsequently acted 
upon this pait of the Alps 

Since these silicates, which aie identical with, or very 
analogous to, those of the ciystalline schists, were formed in 
the Secondaiy and Ternary deposits inde; endently of all 
eruptive actions o1 special emanations, and anteriorly to all 
dynamuc processes, 1t 19 unnecessary fur the explanation of the 
o1igin of the primitive ciystallme schists to assume physical 
conditions absolutely different from those of the Secondary or 
‘Tertiary periods 

In the remote epoch in which these schists were formed there 
were no tertestrial features, and con-equently no detutal forma 
tions The evi-tence of o1ganisms 10 a universal ocean, warmer 
and more heavily charged with sal ne mattets than actual seas, was 
not yet possible , and thcie1esulted combinations of ciystallized 
minerals, the formation of which in Jater times became more 
local and restricted But even as late as Tertiary times we still 
find traces of analogous reactions 1n the deposits of those remaik- 
able fos ds of the Focene puntod which extend over a part of the 
actual site of our Alpine chains 

(2) Piof Lory s fast difine sone, o Mont-Blanc cone, com- 
prises, in Switzerland, the szasıfs of the Bernese Alps and of St 
Gothard , ın Savoy, those of the Aiguilles Rouges and of Mont- 
Blanc , the chain of Belledonne , the small massef of Rocheiay, 
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near St -Jean-de Mauuenne , the asszf of Rousses, in Oisans , 
the massif of Pelvoax, between Diac ard Dmance , finally, the 
massif of the Marit mes Alps, between the Col de PAigentièie 
and the Col de Tende 

The characteristic feature common to all these massz/s consists 
in the crystalline schists composing them being nearly always 
highly inchned or a most vertual “They do not appeai to pre- 
sent the regular structuie—the gieat anticlinal folds of the Moste- 
Roaz This indicates that the Mont-Blanc cone 15 veally the 
ancient part of tLe orogenic system of the Alps, and that 1's 
structure has resulted fi om the dislocations of different epochs 

Anthracitic sandstones occur lso in this zone, but they me 
less developed and less continuous than in the tArd cone, and, 
as indicated by their plant remains, are of more recent date, being 
intermediate between the Coal-measwes of Rive de Gier and 
those of Saint Etuenrne 

On che western slope of this zone traces of dislocations, 
antenlor o the deposition of these Cuboniferous sandstones, can 
be recognized = =-Fcy are indicated by clear unconformities at 
vurus p ints in the Mme basin and other places But on the 
eastern sloj e of the same zone the Carboniferous sandstones and 
the aystalline schis's are generally conformable 

These Carboniferous sandstones of the fiss? com, like those of 
the é427¢, are accouspanierl by conglomerates contaming numerous 
fragments of foliatcd ciystalline schists, of which the petro- 
g aphical chuacters aie identical with those of the undeilying 
aiystuline rocks lhese conglomerates ve well known on both 
western and eastern slopes (foudineies of Valoisine, Grandes- 
Rousses, àc } Since the Carboniferous sandstone on the eastern 
slope 19 conformable with the ciystalline schists, the existence of 
luge fiagments of the schists in these conglomerates, clearly 
demonstiates that ther foliation is anteror to all dislocations 
which have aifec ed the wasset It was after the deposition of 
the anthiacitic sands'one, between the Carboniferous and Tuassic 
peuods, that the vuncipal dislocations took place, which have 
upheayed and con'oited the crystalline schists and the anthiacitic 
sandstones of the zst cone Wherever the Triassic beds appear 
nearly houizontal they 1est, in conformable stiatification, on the 
vpturned edges of tre older fontom, whethe: anthiacitic 
sandstones or ciystalline schists 

The horizontal position of numergus shreds of Secondary tochs 
to be found at ve-y variable heights mdicates the characte of the 
dislocations which have taken place at more 1ecent periods in this 
pat of the Alps — 11! e ancient formations, alieady upheayed and 
contoited before the deposition of the Trias, have behaved hhe 
rigid masses, and have not lent themselves to the newer folaing 
They have been traversed by faults, and displacements have 
.aken place along the planes of fiactuie, while at the same time 
following the divisional plares of stiatification The Secondary 
lochs, on the othe: hand, have behaved lhe flexib!e and even, 
when argillaceous, hke plastic bodies They have only been com- 
pletely fractured by the more impo tant major faults, everywhere 
they have moulded themselves by muluplea folding to the new 
forms of their dislocated base ‘This flexible covering has slipped 
into the depiessions formed by the subsidence, due to dislocation, 
of certain parts of its base In this way the Secondary 1ochs pre- 
sent themselves on the flanks, of the Alpine valleys in beds which 
aie inclined and contorted ın repeated folds, contrasting thus with 
the uniform cuivatuie of the ancient rocks 

The powerful mechanical actiurs 1esulting fiom these disloca- 
tions of the frs? .{/fene cone have often supermduced, in the 
argillaceous limestones of the Liras, phenomena of ‘‘s'etching,” 
lamination, and, above all, a slaty cleavage in a dnection arfferent 
from that of stratification As to the crystalline schists, of which 
the pheation took place at the end of the Carboniferous aid 
before the Tiiassic peiiod, the more recent dislocations have 
destioyed the 1¢gularity of then anticlinal and synchinal folds 
A'ong the axes of the anticlinal ruptures, or following the bands 
of mica-schists—that part of the crystallime schists which offers 
least resistance—occunied the subsidences which have given rise 
to the actual Alpine valleys , 1t 1s following these directions, and 
nearly always jolowing the od ynclinal folds, that the ancient 
rochs have been cur up into manz/s, separated by the bands of 
deniession, where the Secondaiy roch», adapting themselves to 
the new forms assumed by then base, have descended while 
undeigoing plication , and their beds, highly inclined andeoften 
curiously folded, clothe the lateral walls of these depressions 
The valley of Chamonix andal Allee Blanche, the Combe d’Olle, 
the lower valley of the same stream, at Allemont, and that of 
Bourg-d’O1sans, re examples of this type of longitudinal Alpine 
valleys of the Mont-Blanc son 
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The wasszfs of crystalline schists represented ın this zone are 
large 1emnants which have remained standing ın rums, the other’ 
parts of the primitive rocks hav:ng subsided either ez masse, 
following great faults, or ın detail, by a series of small slides, 
following the numerous joints, or the divisional planes of 
bedding Mot one of them represents a regular and complete 
antrchnal fold 

The vaiious types of crystalline schist comprised ın the Mort- 
Blanc zone succeeded one another ın the same order as in the 
Monte-Rosa sone They are also divided into two groups the 
upper group—sericitic, chloitic, and hornblendic schists , ard 
the lower group—mica-schists and true gneisses 

In the lower group there 1s a tendency towaids the granitoid 
structure, and the rocks appear more or less massive, but yet in 
the main stratiform They become rich in white mica, and 
assume a granulitic texture These phenomera are developed 
along the anticlinal axes ae 

The crystalline schists of the upper group have a tendency to 
become richer ın felspar the nearer one approaches tne intra; 
Alpine limit of the zone It seems that this corresponds with the 
direction in which alkaline emissions, accompanying the formation 
of these rocks, took place, the same direction afterwards becoming 
that of the great limiting fault of the zone The schists pass 
thus into chloritic gneisses similar to those cccurring near the 
station at Modane (¢herd zone), or to the gneiss ol Arolla (fourth 
zone) , sometimes also into granitoid gneisses, both chlouitic and 
hornblendic, as, for instance, at Cevins, m Taiantaise 

The tenacity of the chloritic and nornblendic schists, whicir 
1s generally much superior to that of the mica-schists and true 
gneisses, and their tendency to develop felspar, which gives them 
greater consistency, explain the important 74:e played by these 
rocks in the constitution of the culmmating rıdges and steeper 
massifs of the first zone In the Mont-Blanc masszf and in the 
eastern portion of the Pelvoux massıf these ‘‘needles” and 
abruptly culminating ridges characterize the type of rock known 
as protogine ‘Thisname, the etymological sense of which must be 
forgotten, has been created to designa e the type of rocks which 
predominates in the principal ridge of Mont-Blanc The special 
character of these rocks cgnsists ın the mica being penetrated and 
partly replaced by chlonte The granitoid pro*ogine always 
contains two felspars—orthoclase and oligoclase, part of the 
orthoclase being usually replaced by microcline 

Prof Lory thinks the protogine belongs to the upper group— 
that of the chloritic schists In that case Mont-Blanc cannot be 
regarded as a central arch of elevation, and its ‘‘ fan-structare”’ 
becomes simply a very sharp synclinal fold of tne crystalline 
schists of the upper group, isolated by two faults, along which 
they have subsided, while acquiring a U-shaped fold 

In the Pelvoux-masszf the protogine ıs even more largely 
developed than at Mont-Blanc Here also ıt 1s stratiform, and 
alternates with chloritic gneisses like those of the westen parts 
of the masszf A series of anticlinal and synclinal folds ,can be 
made out The anticlines correspond to the Vallon des Etages, 
the Barre des Escrins (west slope), and the Combe d’Alefro.de , 
and the synclines to the Combe de la Pilatte, the eastern slope of 
the Escrins (Glacier Noir), and the summits of Moat-Pelvoux 

From observations made near Bourg d’O.sans, the author 
arrives at the conclusion that the srofogime has originated by a 
modification of the chloritic schists  Durmg their formation, a 
considerable increase ın their felspathic constituent was produced 
by granulitic emissions which took place thiough the gneiss and 
mica-schists 

Like other important features ın the structure of the Eastern 
Alps this replacement of chloritic schists by protogine follows 
the intra-Alpine limit of the Mont-Blanc zone, which limit 1s 
marked by the great fault-line which can be traced over 60 Reres, 
from Vallontse to Airolo This must have been the direction in 
which took place those granulitic emissions, which, without 
giving birth to true eruptive masses, have modified the character 
of the old gneiss and mica-schists and developed ın the chloritic 
and hornblendic schists the felspathic character which dis- 
tinguishes the giamitoid rock known as protogire 





THE ELECTRIC TRANSMISSION OF POWER! 


\WHàT 1s power, and why should we wish to transmit it? 
Powe has one very definite meaning ın science, and 
several rather vague meanings in gractice We speak of a 
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powerful athle.e, the power of the law , we sing of the power 
of love , we say knowledge is powei, and so on, using the word 
in several different senses Now, in spite of the ‘act that a 
general audience feels a lit‘le anxious as to wha: troubles may 
be ın store for 1: when a lect iret begins by being pa nfully exact, 
my telling you .hat by powei an engineer understands the 1ate 
of domg work vill not, I hope, make you fear that my remarks 
will bristle with technicalities 

When you welk upstairs you exert powei—only, perhaps, the 
one twentieth of a horse when you go up slowly, talking to other 
people But wien you 1un upstairs because you have forgotten 
something that vou intended to buing déwn, then your exertions 
represent, perhaps, the one-tenth of a hoise-power You only 
get to the top of the stairs ın ether case, but ‘he breathless 
sensation of 1unaing fast upstairs tells you that the more quickly 
you go the haider you are working A peison exercises power 
in the engineer’: sense when he exerts himself physically, and 
the greater the exertion the gieater the powe The exercise of 
power by the ruling classes, however, 1s unfortunately not 
necessarily accompanied by any exertion, physical or mental 

Probably the nost familiar example of exerting power at a 
distance—that 1s, of transmittmg power—is pullmg a handle 
and nnging a bel in anothe: room I pull the handle, exerting 
myself shghtly, and as the result tne bell at the other end of the 
platform rings Were not this such a veryefamthar operation I 
would call it experiment No 1 You have doubtless all of you 
performed this experiment several times to-day, and—what 1s all 
important with an experiment—perfoimed ıt successfully 

And yet it was not until just one hundred years ago that it 
dawned on people that 1f one person, A, wanted to attract the 
attention of anotier peison, B, the place where tke bell ought 
to sound was where B was, and not where A was Indeed, nf 
many English vilages down to the present day the knocker 
principle of attracting attention 1s alone iesorted to, with the 
result which you may remember happened when Mr Pickwick 
was staying in Bah at lodgings in the Royal Crescent, and Mr 
Dowler undertook to sit up for Mrs Dowlei, but “ made up his 
mind that he wou.d throw himself on the bed in the back room 
and ¢hzx—not slzep, of course Just as the clock struck 
three there was blown into the crescent a sedan-chair with Mrs 
Dowler inside, borne by one shoit fat chairman and one long 
thin one Tkey gave a good round double knock at the 
street door ‘Knock again, if you please,’ said Mrs 
Dowley, from the char ‘Knock two or three times, 1f you 
please’ ‘lhe short man stood on the step and gave four or five 
most startling double knocks of eight or ten knocks a-piece, 
while the long man went into the road and looked up at the 
windows for a ligit Nobody came—it was as silent and as 
dark as ever” Eut the tall thin man, you may remember, 
“kept on perpetually knocking doable knocks of two loud 
knocks each, like cn insane postman,” tll Mı Winkle, waking 
up from a dream ‘‘that he was at a club where the chairman 
was obliged to hammer the table a good deal to preserve 
order,” met with the catastrophe which the readers of ‘‘ Pickwick” 
will remembe1 

This episode shows what comes of having plenty of power and 
no means of tiansm:tting ıt 

But if some houses can still dispense with mechanical or other 
methods of transmitting power, even to ring bells, factories cannot 
The looms, the lathes, or whatever the machmery used m the 
factory may be, must either be worked by hand or foot in the 
old style, or ıt must be connected with the steam-, gas-, 01 water- 
engine in the new On entering a large factory you see lines of 
rapidly-rotating shafting, and a net-work of rapidly 1evolying 
belting, all employed in transm.tting power As a contrast to 
this, 1 now throw >n the screen a photograph of Sir David 
Salomon’s worksho» at Tunbridge Wells, ın which every 
machine ıs worked ty 1 separate electric motor, thus saving to a 
great extent the loss of power that usually accompanies the 
mechanical transmission 

In America there are 6000 electrorotors working machinery , 
in Great Britam hardly 100 

But it 1s not only m tiansmutting the power from the steam-, 
gas-, or watei-engire of a factory to the various machines 
working 1n it, that electricity can be utihzed An incredible 
amount of power ıs daily running to waste in this and other 
countries because maay of the rapid stieims of water are too far 
away from towns for their power to have been hitherto utilized 

The holiday tourist, when adminng the splashmg water 
dashing over the stones, hardly 1ealizes that the money loss 1s as 
if the foam were composed of flakes of silver 
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If we take as a low estimate that a large well-made steam- 
engine burns only 2 pounds of coal per horse-power per how, 
the coal consumption which would be equivalent to the waste of 
power at Niagara would exceed 150,000,000 tons per annur, 
which at only 5s o1 6s per ton means some £40,000,000 
sterling wasted And descending from big things to small, the 
River Avon, flowing thiough Bath, which, so far from being a 
roaring Cataract, especially in diy weather, pursues its course 
with only a respectable orderly swish, still represents a certain 
amount of lost power It has been estrmated that from 25 to 
130 horse-powei 1uns to gvaste at the Kathwick Weir behind the 
Guildhall, depending on the season If we take as an all-round 
average that the fall of this wen represents 50 horse-power, and 
that a steam-engine producing this power burns I50 pounds of 
coal per hour, 1t follows that with steam coal at I6s per ton— 
the price at Bath—the waste at Bathwick Weir iepresents an 
income of £450 per annum, not a princely fortune, it 1s true, 
but too large to be utterly thrown away as at present 

This state of things will I hope, however, be shortly remedied, 
for, as you will see from the large map on the wall, ıt ıs proposed 
to put up eighty-one electric arc lamps throughout the streets of 
Bath, and to supply the 50 horse-power required for these lamps 
by the fall of the Bathwick Weir, supplementing the fall with a 
steam-engine at dry seasons 

The neat large diagram shows the use that Lord Salisbury 
has made of the River Lea to electrically ight Hatfield House, 
and to supply electric mative power to the various machines 
working on his estate The following diagram shows the course 
of the Portrush electric railway, six and a half miles long, 
which ıs worked by the Bushmull Falls, situated at about one 
mile from the nearest point of the railway And lastly, this 
working model on the table, kindly lent me by Dr  Hopkin- 
son, as well as the diagram on the wall, represent the Bessbrook 
and Newry electric tramway, a little over three miles ın length, 
which 1s also worked entirely by water power, the turbine and 
dynamo which convert the water power into electric power being 
at about three-quarters of a mile from the Bessbrook terminus 
{Model electric railway shown 1n action J 

The newspapers of last week contamed a long account of the 
spiral electric mountain railway that has just been opened to 
carry people up the Burgenstoch, near Lucerne, and worked by 
the River Aar, three miles away, so that we see electric traction 
worked by distant water power 1s extending But, splendid as 
are these most successful uses of water power to actuate distant 
electromotors, it 1s but a stray stream here and there that has 
yet been utilized, and countless wealth is still bemg squandered 
in all the torrents all over the would 

The familiarity of the fact makes 1t none the less striking, that, 
while we obtain ın a laborious way from the depths of the 
earth the power we employ, we let run to waste every hour of 
onr lives many many times as much as we use 

It 1s also a well-established, time-honoured fact that large 
steam-engines can be worked much more economically than 
small ones, and that therefore if ıt were possible to econonecally 
transmit the power from a few very large steam-engines to a 
great number of small workshops there would be a great saving 
of power, as well as a great saving of time from the workmen 
ın these many small workshops havıng only to employ this 
power for various industrial purposes, instead of having to 
stoke, clean, repair, and generally attend to a great number of 
small, uneconomical steam-engines 

When delivering the lecture which I had the honour to give 
at the meeting of the British Association at Sheffield nme years 
agos I entered fully into Prof Perry’s and my own views on this 
subject, and therefore I will not enlarge on them now You 
can all 1ealize the difference between the luxury of merely 
getting into a tram instead of having to engage post-horses , of | 
being able to send a telegram instead of employing a special 
messenger , or being able to turn on a gas tap and apply a match 
when you want a light, instead of having to purchase o1l and a 
wick, and trim a lamp Well, a general supply of power to 
workshops 1s to the manufacturer what a general supply of light 
or a general supply of post-office facilities is to the householder 
it 1s all part of the steady advance of civilization that leads the 
man of to-day to goto the tailor, the shoemaker, the baker, 
the butcher, mstead of manufacturing his own mocassins and 
lassoing a buffalo for dinner And in case any of you may be 
tnclined to think that we have gone far enough im these new- 
fangled notions, and we are ail perhaps prone to fall into thls 
mistake as we grow older, let me remind you that while each 
age regards with justifiable pride the superiority of its ways to 
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those of its ancestors, that very age will appear but semi- 
civihzed to its great-grandchildren Let us accept as an 
undoubted fact that a general distribution of power would 
enable the wants of civilized life to be bette: satisfied, and 
therefore would gieatly benefit industry 

There aie fou. methods of transmitting power to a distance 
(1) by a moving rope , (2) by air compressed or rarefied at one 
end of a pipe operating an air motor at the other end, (3) by 
water forced through a pipe work.ng a water motor, (4) by 
electricity 

We have an example of the transmission of power through a 
short distance by an endless belt or rope in the machme geared 
togethe: by belts on this platform, and ın the rotatory hair- 
brushes at Mr Hatt’s establishment ın the Corridor, Bath At 
Schaffhausen, and elsewhere ın Switzerland, the principle 1s 
employed on a large scale Spain and other countries use ıt m 
connection with therr miming operations , and lastly, wire ropes 
replace horses on many hilly tramways Do not look, however, 
for the wire rope of the Bath cable tramways, for cable 1s only 
to be found painted on the sides of the cars 

«For short distances of a mile or so there 1s no system of 

transmitting power in a strazght hne along the open country so 
cheap to erect, and so economical of power as a rapfzd/y-moving 
endless 10pe , but the other systems give much greater facilities 
for distributing the powe: along the line of route, are much less 
noisy, and far surpass wire rope transmission in economy when 
the rope must move somewhat slowly, as m tramway traction, or 
when the distance 1s considerable over which the power 1s 
transmitted, o1 when the line of route has many bends 

In the same sense that an ordinary house-bell may be con- 
sidered as a crude example of the transmission of power by a 
moving rope, tne pneumatic bell at the other end of the hall 
which I now ring by sending a puff of air through the tube 1s a 
crude example of the transmission of power by compressed air 
{Pneumatic bell rung } Compressed air 1s employed to work 
from a distance the boring-machines used in tunnelling The con- 
tinuous vacuum-brakes used on many of the railways are also 
probably familar to you, and the pneumatic system of transmit- 
ting power to workshops 1s shortly to be tried on a fairly large 
scale at Birmingham 

But distribution of power by water pressure 1s the plan that 
has hitherto found most favour ın this country That httle water 
motor at the other end of the platform rapidly revolves when I 
work this garden syringe, and serves as a puny illustration of the 
transmission of water pressure [Experiment shown ] Pressure 
water has been employed for years on a large scale at Hull for 
distributing power , also by Mr Tweddle, asa means of com- 
municating 2 very large amount of power through a flexible tube 
to tools that have to be moved about , but the grandest illustration 
of this princ.ple 1s the vast system of lugh-pressure mains that 
have been laid throughout London, as you will see from the 
photograph that I now project on the screen of the map kindly 
lent me by Mr Ellington 

The economy of this system 1s so marked and the success that 
has attended 1’s use ıs so great that, did I not feel sure that 
electricity offers a grander system still, it would be with fear and 
trembling that I should approach the subject of this evening, 
the ‘‘ Electric Transmussion of Power” Punch drew six years 
ago the giant Steam and the giant Coal looking aghast at the 
suckling babe Electricity in its cradle That baby is a strong 
boy now , let the giant Water look to its laurels ere that boy 
becomes a man For the electric transmission of power even 
now bids fair to surpass all other methods ın (1) economy ın 
consumption of fuel, (2) more perfect control ove: each imdi- 
vidual machme fo see how easily I can start this electric motor, 
and how easily I can vary its speed [experiment shown] , (3) 
ability to bring the tool to the work instead of the work to the 
tool—this rapidly-rotatmg polishing-brush, with its thin flexible 
wires conveying the power, I can handle as easily as if it were a 
simple nail-brush ; (4) 1n greater cleanliness, no small benefit ın 
this dirty, smoky age, (5) and lastly, there is still one more 
advantage possessed by this electric method of transmitting power 
that no other method can lay claim to—the power which during 
the day-time may be mainly used for driving machinery can, m 
the easiest possible way, be used during the aight for giving 
hght I turn this handle one way, and the electric eunent 
coming by one of these wires and returning by the other works 
this electromotor , now I gurn the handle the other way, and 
the current which comes aud returns by the same wires as before 
keeps this electric lamp glowing [Experiment shown ] 

Tt wight be said that the transmission of power by coal-gasy 


510 





which I have excluded fiom my hist, fulfiss this condition, but so 
also does the transmission of power by a loaded coal-waggon 
In both these cases, howevei, it 1s fuel itse.f that 1s transmitied, 
and not the powei obtained by burning he fuel at a distant 
place 

Let us study this electiic transmission a little m detail I pell 
this handle, and the bell at the othe: end of the room 11ngs, but 
in this case there 1s no visible motion of anything between the 
handle and the bell [Electric bell rung by an electric cunent 
pioduced by pulling the handle of a ve1y small magneto-electric 
machine ] Whethe I ung the bell by pulling a wire, or by 
sending an ar puff, or by generating an electric curent by the 
exeition of my hand, the wo. k necessary fo. ringing the bell 1s 
done by my hand exactly asif I took up a tand bell and 1ang it 
In each of the three cases I put im the powei at one end of the 
arrangement, and it pioduces its effect at ‘he other In tle 
electiic transmission how does this power tinsel? Well, we do 
not hnow It may go thiough the wnes, on though the space 
outside tnem But although we are ieally quite m the aaik as 
to the mechanism by means of which the electric powei 1s trans 
mitted, one thing we do know fiom experience, and that is this 
given any arrangement of familiar elec ucal combinations, then 
we can foieteil the result 

Ou knowledge of electiical action in ths 1espect resembles 
om khnowledge of giavitation action The only thing quite 
certain about the 1eason why a body falls to the ground 1s that 
we do not know it , and yet astronomical nhencmena can be pie- 
dicted with marvellous accuracy I mention the analogy, since 
some people fancy because the answer to that oft-repeated 
question, ‘What 1s electricity?” not only cannot be given 
exactly, but can only be guessed at in the hiziest way, even by 
the most able, that therefore all electric action is haphazard As 
well might the determinations of 2s ips Jat tuce at ser be 
regarded as a mele game of chance beciuse we lave not even a 
mental picture of the ropes that pull the ecith ard sun ogether 

This power of producing an action at a di tance of many yards, 
or it may be many miles, by the aid of electricity without the 
visible motion of any substance in the intervening space 1s by no 
means new It is the, essence of tne electe elegraph , and 
electric tiansmission of power was employec by Gauss and 
Weber when they sent the fist electiic message J am tians- 
mitting powel electrically whether I now vork Lis small model 
needle telegraph mmstiument, or whether I turn tus handle and 
set ın motion that little electe fan = [Eaperumem shown ] 

But antil about ten yeas ago the facility that clectiicity gave 
for producing signals almost instantaneous]; at a great distance 
was the main thing thought of The elecuic powcr consumed 
fo. sending the telegiaph messages was so smal he amount of 
power lost ¢7z zoute comparatively so valueless, that the telegraph 
engineei had ro need to tiouble himself with those considerations 
that govein us to day when we me tiansmittmg power laige 
enough to work a factory o1 an electuic tiamwar Although 
there we as many as 22,560 galvanic cells at the Central Tele- 
giaph Office, London, which cost some thousands arnually to 
keep ın order, what 1s that compaied with the salaries of all the 
3089 superintendents, assistants, telegraph cierks, messengers, 
and the maintenance of the 1150 telegiaph lines that start from 
the Central Office ? 

In all the last three systems in my list some fcim of powa, 
svch as flowing water, or the potential energy stored up in coal, 
wood, zinc, or other fuel, has intually to be utilized This power 
is given tosome form of air, water, o1 clectiicpamp which t+ ws- 
feis the an power to the an, water, or clectricity, by which it us 
conveyed to the othe: end of the system There it 1s 16 con- 
verted into useful mechanical powei by means of an an, water, 
61 electric motor 

You will observe tiat I class together ur, water, and elccancity , 
by that I do not mean to imply that electricity 15 a fluc, aithough 
in many iespects it acts ike a fluid—hke a fluid of vay h'tle 
mass, however, or, odd as il may seem, lihe a fiu d moving 
extiemely slowly, for electricity goes 1ourd sharp co.ners wih 
perfect ease, and without any of the phenomena of momentum pos- 
sessed by rushing water = But what I particularily wish to 1mp icss 
on jou by classing an, water, and electiicity together 1s tat clectii- 
city 1s not, as some people seem to think, a something that can be 
bunt gi in some way usea up and so wok got out of i: Elec- 
tnery Is no more a sowce of power than a bell-w 1e 15, electiicity 
1s a marvello.sly convenient agent for conveying a push o1 a pul! 
to a gieat distance, but it 1s not by tRe using up cf the cecen 
that electiic lights burn or that electiomotois revolve Itis by 
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the electricity losing pressure, exactly as wate: loges head when 
turning the muller’s wheel as it ows down hill, that wok 1s done 
electuically 

‘This model shows, ın a rough, symbolical way, what takes 
place ın the ransmission of power whether by air, water, or 
electricity [Model shown ] Tne working stuff, whichever of the 
three ıt may he, is first aise d in pressme and endowed with 
energy, symbolized by this ball being 1aised up in the model , 
it then gradually loses pressure as ıt pioceeds along the tube or 
wne which corveys it to the othe: end of the system, the loss of 
pressure being accompanied by an igcrease of speed on by its 
giving up power to the tbe or wne and heating ıt This 1s 
shown in the model by the ball giadually falling in its comse 
At the othe: end there 1s a gieat diop of piessuie cone-ponding 
with a gieat transference of powe: from the working stuff to the 
motor, and finally ıt comes beck along the return pipe or wire, 
losing, as it 1eturns, all that remains of the pressme given to it 


yD 


iniially by the; ump The ball has, in fact, come back to its 
orginal level 

The problem of econo cally tiansmitting power by aur, 
watei, o1 electiuiaty 1s the problem of causing one or othe: of 
these working stuffS\—air, water, o1 electiicity—to economically 
perform the cycle I have described 

In each of the fou stages of the process—(r1) transference of 
power to the working substance at the pUmp, (2) conveyance 
of dower to the distant place, (3) transference of power from 
the working substance to the motor at the distant place. 
(4) bringing back the worlung substance—there 1s a Joss of 
powei, and the e‘ficiency of the arrangement depends on the 
amount of these iom losses ‘ihe losses may be snontly called 
(1) Joss at the pump, (2 and 4) loss on the ioad, (3) loss at 
the motoi 

Until 1870 the pump most geneially employed for pumping 
up electiicity and giving it press ire was the galvanic battery— 
scientifically an extremely efficient converte: of tne energy in 
fuel ‘nto electric «nergy, only unfortunately the only fuel a 
battery wul bun 1° so expensive A very perfect fire-place in 
which there was very complete combustion, aud very little loss 
of heat, but which had the misfortune that it would only buin 
the very best wax cardles, would be analogous with 1 battery 
‘The impossibility 07 using zinc as fuel to commercully work 
clectromotors has been known for the Jast half-centmy, ard the 
ma ler was very clearly put in an ext.emely- interesting paper 
‘ Onetlectio-magne 1sm as a Motive Powel,’ 1ead in 1857 by 
Mi Hunt before the Institution of Civil Engineers, a copy of 
which has been kindly lent me by Di Silvanus Thompson. - 
Piof Wilham Thomson (Glasgow)—I quote fiom the diss-, 
cussion on he paper- put the matter very pithily by show- 
ing that, even if it ve possible to constiuct a theoretically 
perfect electiomotoi, the best tnat could be hoped for, if it 
voked with a Daniell- tattery, would be the production of 
a ore horse-power ly the combustior of 2 pounds of zinc 
per horr, whereas w th a good actual steam-engine of even 
thut} jems ago, one horse power could be produced by the 
combust'on of exactly the same weight of the much cheaper 
fuel coal This aigument against the commercial employment 
of zinc to produce electric curients is inesistible, unless—and 
this 1s a very important consideration, which is only begining to 
1eccve the attention it leseryes—unless, I say, the compouna of 
zinc formed by the action of the battery can be reduced agun 
to neallic zine by a comparatively inexpensive piocess, and 
the zinc used over and over again inthe ba'tery If the com- 
pouud of zinc obtained “rom the battery be 1egarded as a waste 
product, then ıt would ve much tco eapensive to work eeven 
thecietically perfect eletiomotois, f they were existent, by 
consuming zne Suppcse, however, a process be devised by 
means of which burnt zinc can be unparnt with an expenditure 
comparable with the buning of the same weight of coal, then it 
might be that, although coal would still form the basis of ow 
supp!y of energy, the corsumption of zinc batteries might be an 
Important intermedia1y im tiansfoiming the energy of coal, 
econo nicahy, mo mechanical eneigy 

While, then, some expeimenters x e aiming at possibly incieas- 
ing the Worsing power of 1 ton of coal to eight times its present 
value by earnestly seching for 2 method of converting the energy 
It conns ducctly into electi energy without the mteiyention 
of a wasteful heat engine, 1t should not be forgotten that m the 
cheap unburaing of oxidized metal may he another solution 

The solution of this latter problem is qute consistent with the 
punciples of the con eivation and d ssipation of eneigy, since 
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the heat requiigd to theoretically unbuin ï pound of zinc 1s only 
one-seventh ot that given out by the burning of 1 pound of coal 

Further, ıt mvolves no commercial absurdity lke that found in 
the calculations given in the prospectuses of many piimaly 
battery companies, which aie based on zinc oxide, a material used 
in the manufacture of paint, maintamming its piesent price even 1f 
thousands of tons were produced Unless all those who use 
primary battei1es on this expectation intend to have the painteis 
doing up then houses all the year round, they will find themselves 
possessed of the stock in-trade of an oil and colourman on a 
scale only justified by a 10a41ng business in paint 

Now about waste No 3, the waste of power at the motor 
That also 1s gone into fully in the discussion on Mı Hunt’s paper, 
and Mr Robert Stephenson concluded that discussion by 
remarking ‘‘that there could be no doubt, fiom what had been 
said, that the application of voltaic electucity in what ever shape 
it might be developed was entnely out of the question com- 
meicially speaking The power exhibited by electro- 
magnets extended through so small a space as to be practically 
useless A powerful electio-magnet might be compared for the 
sake of illustration to a steam engine with an enormous piston, 
but with an exceedingly short stiohe Such an arrangement was 
well known to be very undesnable ” 

And this objectiongmade with perfect justice against the 
electiomotois of thirty years ago might also have been made to all 
the machines then existing for the mechanical production of electric 
currents I have two coils of wue at the two sides of the 
platform joined together with two wnes I move this magnet 
backwards and forwards in fiont of this coil, and you obseive 
the magnet suspended nea: the coil begins to swing ın time with 
my,shand [Experiment shown ] Here you have im its most 
rudimentary foim the conveision of mechanical power into 
electiic powei, and the 1e-conversion of electric power into 
mechanical power , but the apparatus at both ends has the 
defects pointed out by Mi Hunt and all the speakeis in the 
discussion on lis papei—the effect diminishes very 1apidly as 
the distance separating the coil from the moving magnet 
incieases 

As long as electiomotois as well as the machines for the pro- 
duction of electric currents had this defect, the electric transmis- 
sion of power was hhe caiying coals to Newcastle in a leaky 
waggon You would pay at least 16s a ton for your coals in Bath, 
lose most of them on the way, and sell any small portion that 
had not tumbled out of the waggon for, say, 2s a ton at Newca8tle 
—a commercial speculation not to be recommended 

A vey gieat improvement ın electiomotois was made by 
\Pacinott: in 1860 but although his new form of elect:omotor 
was descnbed in 1864 it attracted but little attention, probably 
because any form of electromotor, no matter how perfect, was 
commercially almost useless until some much more economical 
method of producing electiic currents had been devised than the 
consumption of zinc and acids Pacınottr’s invention 1emoved 
from motors that great defect that had been so fully emphasized 
by the various speakeis at the reading of Mı Hunt’s paper in 
1857 When describing his motor in the Nuovo Cimento in 
1864, he pointed out that his pııncıple was reversible, and that ıt 
might be used ın a mechanical curent generator This idea was 
utilized by Giamme in 1870, who constructed the well known 
Giamme dynamo for converting mechanical into electiic powe1— 
amachine fai more efficient than even Pacinotti had contemplated 
—and gave the whole subject of electrical engineering a vigorous 
foward impulse Every subsequent maher of direct-cunent 
dynamos, 01 motois, has followed Gramme’s example in utihzing 
the priaciple devised by Pacinotti, which was as follows In all 
the early forms of dynamos or motors there were a number of 
magnets and a numbe: of coils of wire, the magnets moving 1e- 
latively to the coils, o1 the coils relatively to the magnets, as you 
see 1n this rathe old specimen of alte:nate-cunent dynamo To 
produce magnetism by a large number of httle magnets 1s not 
economical, and Pacinotti’s device consisted in arianging a 
number of coils 1ound a 1ng in the way shown ın the laige 
wooden model [model shown], so that they could all be acted on 
by one lage magnet Instead of frıtteung away his magnetism, 
Pacinott: showed how it could be concentiated, and thus he led 
the way to dynamos and motors becoming commercial machines 
Pacinotti’s science, engineered by Giamme, not only made 
electric lighting commercially] possible, but led to electuicity 
being used as a valuable motive powe: It was ın their work 
that the electe transmission of powe 1n 1ts modein sense spiang 
into existence 


Quite recently an impiovement ın the same dnection has been 
intioduced into alternate current dynamos by Mr W N Mordey, 
for he has 1eplaced the many magnets of the ordinary alternate- 
current dynamos with one large magnet, and so with his alter- 
nator weighing 41 hundiedweight, wh ch you see in this hall, 
he has succeeded in obtaining at a speed of 650 revolutions per 
minute an output of 53 6 hoise-powe: with a high efficiency 

It may be convenient to mention at this stage the very valuable 
work that has been done bythe Dis Hopkinson, Mı Crompton, 
Mr Kapp, and others, in the improving of dynamos and motors 
by applying scientific piinciples in the construction of these 
machines Were I lecturing on dynamos and motors instead of 
on the electuc transmission of power, I would explain to you 
how, by putting more iron into the rotating aimatuie, as it 15 
called, and less wire on it, by shortening the stationary magnet, 
and generally by concentrating the magnetic action, these con- 
structois have raised the commercial efficiency of these machines 
to actually as high as between 93 and 94 per cent , futher, 
how, by recognizing the force of the general principles laid down 
by Prof Periy and myself, as to the difference that should exist ın 
the construction of a motor and a dynamo, Messis Immisch 
have succeeded in constiucting stiong, dmable electromotors 
weighing not more than 62 pounds per effective horse power 
developed 

The subject 1s so entiancing to me, the results commeicially 
so important, that I am strongly tempted to bianch off, but the 
inexoiable clock warns me that I mu t concentrate my remarks 
as they have concentiated the magnetic action 

874 per cent of the power put into an Edison Hopkinson 
dynamo has actually been given out by the motor spindle when 
50 horse-power was being uansmitted How does this compare 
with the comdzned efficiencies of an air-pump and an air-motor, 
or of a watei-pump and a water-motor? I understand that in 
either of these cases 60 per cent ıs considered a very satis- 
factory result As far, then, as the te:minal losses are concerned, 
electric transmission of power ıs certainly supenor to au or water 
tlansmission 

(To be continued ) 
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THE Proceedings of the American Academy of Aits and 
Sciences for the year May 1887-88 contains many impoitant papers 
Among them we may mention one on the relative values of the 
atomic weights of hydrogen and oxygen, by Prof J P Cooke 
and Mı Richards, and a catalogue of all recorded meteonites, by 
Piof Huntington The volume also contains papeis on the 
existence of oxygen, carbon, and certain other elements ım the 
sun , the fist two of these papeis are chiefly remarkable for the 
absence of 1eference to the literature of the subjects, and it 1s 
chautable to suppose that this proceeds fiom the authors’ 
ignorance 


Bulletuz de? Academie Royale de Belgique, Jane 30 —On the 
physical aspect of Mais dung the opposition of 1888, by L 
Niesten An image of the planet taken by the autho: on May 5 
shows that the so-called continent was again visible, which M 
Perrotin had repoited as having disappeaied during the opposi- 
tion of 1886 Analogous though less marked modifications in 
the form and colour of the spots seem to imply that these 
changes aie periodical The paper ts illustrated by two success- 
ful photographs of the planetary disk, showing its appearance on 
Apiil 29 and May 5, 1888 —Fiesh iesearches on the optic ongin 
of the spectial rays ın connection with the undulatory theory of 
light, by C Fievez A new inteipretation of the spectral ixys 
is here offered by tne author, who regards spectial phenomena as 
a particular case of optical interferences According to this view 
luminous rays would produce at a given point of the spectium a 
vibiatory movement, whose intensity might be maaimum or 
minimum according as one of the rays follows anothe: by an even 
or uneven number of half wave-lengths A spectium presenting 
daik or bright rays would always proceed, not from a luminous 
source, but fiom at least two different sources It would thus 
mdicate the nature cf the1ays, whose undulatory movement was 
disturbed by the simultaneous action of the various luminous 
sources M Fievez concludes that Kichhoff’s absorption theory 
does not alone suffice to explain the obseived facts, which may 
also be interpreted by means ¢f the undulato1y theory of ight 
His views aie supported by a numbe: of ingenious and skilfully 
executed expeilmen‘s 1n spectral analysis 
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Rendiconti del Reale Istituto Lombardo, July —Contnbution 
to the study of unilateral hallucinations, by Prof A Raggi 
Reference 1s made to two cases of what may be called ‘ one- 
sided ” ballucinatton, in one of which the left err, in the other 
the left eye, was affected, the correspondmg organs on the 
opposite side remaining perfectly sound The complex character 
of the phenomena described, as well as their disunctly psycho- 
logical nature, left no doubt that these were cases of uue 
hallucination, although a subordinate influence in their production 
might possibly be attributed to the state of the organs themselves 
On the other hand, mention was made of a somewhat doubtful 
case of double hallucination as connected with the same order of 
mental phenomena 

Bulletin de? Académie Impér vale tes Scrences de St Péter sbouzg, 
tome xxxn , No 2 —On the regulanty of the structure of conti- 
nents, by A Karpmsky (m German} — On a journey to the 
Karaites of the western provinces of Russia, by W Radloff (in 
German} Those of Troki in Lithuania, Lutsk, and Kovno, a®e 
speaking a Turkish dialect with a considerable admixture of 
Polish, Lithuanian, and White-Russian words —Supplementary 
notes with regard to the catalogue of stars published by the 
Pulkova Observatory, by © Backlund —Researches mto the 
energy of chemical combination, by N Beketoff un French), 
being a continuation of former researches, now extended to 
potassium and lithium oxides —On the polarization-photometer 
and 1°s apphcation to technical purposes, by H Wild —On tbe 
influence of 1odoform and 1odine on the isoou’ylate of natum, 
by A Gorboff and A Kessler —Notes on the new edition of the 
“ Mi‘jâr 1 Jamali,” published at Kazan ın 1887, by C Salemann, 
with 2 plate showing the kanship of various Persiin dialects (all 
in German) 


SOCIETIES AND ACADEMIES, 
PARIS 


Academy of Sciences, September 10 —M Des Clozeaux 
in the char —Remark on a pomt m tne theory of secular 
uregularitics, by M F Tisserand The reference 15 to Le 
Verriet’s statement regarding the stabilty of the planetary 
system, ın connection with a certain position between Jupiter 
and the sun, determined at about double the distance of the 
earth from the sun An attempt ıs made to ascertam whether 
there exists an analogous position, ın which the onginally slight 
eccentricity of the orbit of a small mass mizht gradually assume 
proportions calculated to disturb the general equilibrium of the 
system —The French vines, by M A Chatm. The tieatmcnt 
as described, by which a vineyard at Meyz eux, Isère, has been 
preserved, like a green oasis, ın the midst of the wilderress 
created round about by the combined attacks of Phylloxera, 
mildew, and black rot The treatment consists partly in a 
systematic process of nippings (or gnements), parily m the 1p- 
plication of a strong manure, including manulated phosphozrs 
and products, with a base of nitrogen, potessa, and lime — 
Degrees of oxidation in the fluorescent compounds of chromium 
and manganese (continued), by M Lecoq de Boisbaudran 
Several eaperiments are described tend ng to show that the 
pink compound 1s the real cause of the fluorescence —Obseiva- 
tions of Barnard’s new comet, made at the Paris Observatory 
(equatonal of the West Tower), by M G Bigourdan ‘This 
comet, discovered on September 2 at the Lack Observatory, 
showed on September 5 a round nebulosity from 1’ to 1’ 5m 
diameter, with somewhat stellar nucleus of 1x 5-12 magnitude, 
not occupying the centre of the nebulosity —Positions of Brooks’s 
comet (August 7, 1888), measured at the Observatory of Be- 
sancon, by M Gruey The observations are for August 9-12, 
when the magnitude varied from 7t»9 -On the planet Mars, 
by M Peirotm These remarks are made in connection with 
four new designs of Mars, forming a sequel to thace published 
in the Comftes rendus of July 16 ‘They still show the two 
canals—one simple, one double—running from the equatorial 
region nearly along the meridian towards the North Pole A 
new canal is also revealed which presents the appearance of a 
straight dark band traversing the white Polar ice cap —On the 
chlorides of indium, by MM L F Nilson and Otto Pettersson 
To the previously-determined trichlor de, InCl the authors here 
add three distinct and stable chlorides These are a trichloride, 
InCl,, a dichloride, InCl,, and a monochloude, InCl, showing 
that a metal of the third group Ìn the natural system of the 
elements may act as a mono, a di-, and a tri-valent m clearly- 
defined combinations —On the part played by symbiosis in 


certain lummous marine animals, by M Raphael Dubois In 
previous communications the authors showed tht the funda- 
mental 1eac ion necessary to produce animal lum nosity was of 
the same orcer as those effected under the action of the fermenis 

Their further studies of Bacellus pholas and Bacterium pelagia, 
the respective parasites of Pholas dactylus and Pelagia noctiluca, 
enable them to reconcile their theory of photogenous fermenta- 
tion with the hypothesis of the oxidation of a phosphorated sub- 
stance, as proposed by some biologists These researches also 
help to explain how marme phosphorescence may be caused by 
the disintegration of mar.ne animals, and how this phenomenon 
may cease or reappear, and assume various degiees of intensity, 
according to circumstances —On the myelocytes of the Inverte- 
brates, by M. Joannes Chatın Hitherto spoken of as present 
in the organism of the Vertebrates alone, the author here shows 
that the myelocyte formation occurs also in the Invertebrates 

He makes 1: evident that they cannot be assimilated sto fee 
nuciet, but represent true cellules normally constructed, with all 
their essential parts He further points out that the intimate 
structure and real nature of the myelocytes may be studied 
much more conveniently in the lower than im the higher 
organisms —On Heterodera schachts, by M Willot In con- 
nection with his recent communication (Compiles 1endus, 
August 3), oa the destruction of this micro organism by sea- 
water, the author points out that Dr Stnfbell, of the University 
of Frlangen. has mdepeadently, but subsequently, made the 
same discovery 
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THE FAUNA OF BRITISH INDIA 


The Fauna of British Indta, including Ceylon and Burma 
“Mammalia” By W T Blanford, FRS Part I 
Published under tlre authority of the Secretary of 
State for India in Counci] (London Taylor and 
Francis, 1888 ) 


ASOR the various methods which may be adopted 
in the composition of zoological monogiaphs, the 
two most prevalent are those in which either the natural 
group o1 the geogiaphical region 1s taken as the basis 
A particular section of the animal kingdom may be 
selected, and the structure, history, affinities, varieties, 
and distribution of 1ts members worked out, or a partı- 
cular region of the earth’s surface may be taken, and the 
whole of its varied inhabitants described 

Monographs of groups and of fauna both have their 
value, and the success obta.ned in undertaking one or 
the other will depend much upon the special facilities of 
the investigator From a strictly scientific point of view 
the former generally produce the best result There is 
more cohesion, or naturalness, so to speak, m such a 
group, whether genus, family, or order, and anyone 
seriously endeavouring to trace the modifications of its 
members through all known forms, especially if the 
extinct can be united wth the existing, has a better 
chance of getting a complete comprehenston of the rela- 
tions of all the parts of his subject than one who has to 
deal with the disjointed fragments of a large number of 
groups, brought by various circumstances together fpon 
one part of the earth’s surface— work. moreover, ın many 
parts of which he must necessarily be largely dependent 
upon the labours of others 

On the other hand, for piactical convenience, faunistic 
works aie m greater demand than monographs on groups, 
especially if they treat of 1egions so important to the 
educated and civihzed world as British India We may 
even, ın such a case, allow the weight of social and 
pehtical rather than purely scientific boundaries m 
de‘ining the range of the territory comprehended in the 
work Jhere 1s a very natural and laudable desire on 
the part of the lage and continually increasing number 
of residents and travellers in our Indian Empire to 
obtain some definite knowledge of the varied and inter- 
esting forms of animal life by which they are surrounded, 
and Ñ ıs gratifying to see that the Government of that 
great dependency has 1ecognized its responsibility in this 
matter, and has given its authority to the prepaiation 
of a series of descriptive manuals on Indian zoology 
The limits adopted for the fauna are those of the 
dependencies of India, with the addition of Ceylon, 
which, although British, 1s not under the Indian Govern- 
ment Within the limits thus defined are comprised all 
India propér and the Himalayas, the Punjab, Sind, Balu- 
chistan, all the Kashmur territories, with Gilgit, Ladák, 
&c, Nepal, Sikhim, Bhutan, and other Cis-Himalayan 
States, Assam, the countries between Assam and Burma, 
such as the Khasi and Naga Hills and Manipur, the 
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whole of Burma, with Karennee and Tenasserim, and the 
Mergu Archipelago, and, lastly, the Andaman and the 
Nicobar Islands Afghanistan, Kashgaria, Tibet, Yunnan, 
Siam, and the Malay Peninsula south of Tenasserim are 
excluded A few States, such as Nepal and Bhutan, at 
present not accessible to Europeans, are comprised, 
because ıt would be difficult to leave them out scarcely 
an animal occurs in either not found also in British 
territories or in protected States such as Sikhim 

For the present 1t 1s proposed to restrict the publication 
to the Vertebrata, and to complete the work in seven 
volumes of about 500 pages each One of these volumes 
will contain the Mammals, three will be required for the 
Birds, one for the Reptiles and Batrachians, and two for 
the Fishes The authorship of the volumes on Fishes has 
been undertaken by Mr F Day, CIE , the Reptilia and 
Batrachia will be described by Mr G A Boulenger, 
whilst the Birds will, ıt 1s hoped, be taken ın hand by Mr. 
E W Oates, author of the “ Birds of British India” The 
editorship of the waole has been intrusted to Mr W T 
Blanford, F RS, than whom few men could be found 
better qualified for such an undertaking Long-continued 
employment in connection with the Geological Survey of 
India has made him fa mhiar with the natural features of 
every part of the country, his qualifications as a field 
naturalist have been abundantly displayed in the published 
results of his scient'fic excuisions to Persia and Abyssinia , 
and he has had iecently, during several years’ residence 1n 
London, ample opportunity of examining and comparing 
all that bears upon the subject, which 1s gathered together 
o1 recorded in our national collections and ):braies at 
home 

Mr Blanford has himself undertaken the volume 
describing the Mammals, and has now given us the first 
part as an instalment, consisting of 250 pages, and con- 
taming the ordeis Primates, Cainivora, and Insectivora 
Notwithstanding the great advance that this work shows 
over that of Jerdon, published twenty-one yeais ago, 
especially m scientific method, critical discrimination of 
srecific distinctions, and attention to the rules of nomen- 
clature, in all of which ıt leaves nothing to be desued, it 
1s still interesting to observe how much remains to be 
done, even in such a comparatively well-worn field as the 
Mammals of India, and how insufficient even our largest 
collections still are for perfecting such a work For 
instance, the materials for a critical and exhaustive 
examination of the interesting genus of monkeys, Sero- 
pithecus, aie obviously wanting at present Fourteen 
species of the genus are assigned by the author to British 
India, but doubts are expressed as to the real distinction 
of several of them, the characters of which are taken from 
an extremely hmited number of examples, and it is stated 
that very little 1s known of their breeding hab ts and hfe- 
history in general The variations, habits, and geo- 
graphical distribution of the smaller Fedde and Viverride 
offer an interesting field for future investigators, though 
Mr Blanford has done much to clear away the confusion 
in which the synonymy of these groups had been 
involved by previous and Jess careful and conscienfious 
workers The account of the Insectivora has been 
derived largely from Mr ®obson’s excellent monograph. 
of that order, the concluding still unpublished part of 
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which, containing the, Soszczd@, has been placed by the 
author at Mr Blanford’s disposal for the purpose 

The complete though condensed accounts of the habits 
pf the animals described, whenever they are known on 
good authouity, will make the work popular even with not 
strictly scientific readers, but all padding made up of 
ill-authenticated, fanciful, or exaggerated stories, or of 
personal narratives of sport and adventme, has been 
carefully excluded, as becomes the character of such a 
work as this ıs intended to be 

One of the most difficult questions that always anses 
1n editing a wok on natural history is that relating to 
the number and nature of the illustrations most suitable 
for tts purpose Figures are, without doubt, a great help 
to all classes of readers, and othe: things being equal, the 
more numerous and better they are the more useful the 
book But then comes in the question of cost, the bear- 
ings of which have carefully to be considered from a 
business point of view A book that ıs intended to have 
a fairly extensive distribution must not be overweighted 
in this respect, or much of its utility will be lost Mr 
Blianfoid has evidently considered it best to sacrifice 
something of artistic effect and uni‘ormity of character 
in his illustrations, for the sake of mcieasıng their num- 
bor and keeping the work within moderate compass as to 
price With regard to the spirited little sketches of the 
external forms of animals, many of which are taken from 
the unpublished drawings of Colonel Tickell and Mr 
Hodgson ın the possession of the Zoological Society, the 
work of the Typogiaphic Etching Company answers its 
pul pose sufficiently well, but we cannot say the same of 
the figures of the skulls, which compare badly wich wood- 
cuts, of which a sufficient number (mostly, if not all, 
borrowed from othe: works) aie mtroduced to make the 
contrast somewhat striking These, however, are minor 
blemishes, which, we trust, are compensated by economy 
m production, and consequent advantage to the purchaser 
of the work, but the absence of scale to the figures, 
which is sometimes embarassing, 1s an omission which 
nught easily have been rectified 

The general form and typography of the work are all 
that can be desued, and we cordially welcome it as an 
instalment of what promises to be not only a most valu- 
able aid to the knowledge of the natural history of one 
of the most important portions of our Empire, but also a 
standard contribution to zoological science in general 

WHF. 





OUR BOOK SHELF 


Flora of the North-East of Ireland By S A Stewart 
and the late T H Cory Pp 331 (Cambridge 
Macmillan and Bowes, 1888) 


Local “Floras” have not been produced at the same 
rate in Ireland as in England but Insh botanists are 
beginning to exercise more activity in this direction 
It ıs true that there previously existed a catalogue of the 
plants of this region, together with localines of the rarer 
ones, in Dickie’s “ Flora of Ulster ” (1864), and the twelfth 
district of Moore and More’s “Contnbutions towards a 
Cybele Hibernica ” (1866) 1s conterminous with the area 
of the book under consideration , but both of these works 
aie mcomplete, and :mperfect regard to what are termed 
“ entical species ” 


The piesent book, we are informed ın the preface, 1s am 
attempt to give a full and tiustworthy account of the native 
vegetation of the counties of Down, Antrim, and Derry; 
an undertaking that was projected some years since by the 
late T H Corry, MA, and the surviving editor The 
lamentable and premature death of Mr Corty by drown- 
ing, together with his friend and companion Mr Dickson, 
in Lough Gill, on a botanizing excursion in 1883, will be 
1emembeied by most botanists This sad event consider- 
ably retarded the appearance of tht work, as Mr Stewarts 
duties as Curator of the Belfast Museum left him httle 
time for the task 

A brief history of botanical discovery, and the bibho- 
graphy of shat has been published, precede equally short 
paragraphs on the geography, geology, climate, &c, 
of the country Then follows the enumeration, which 
includes 8c3 flowering plants and ferns, 293 mosses, and 
73 liverworts Babington’s “ Manual of-Buitish Botany,” 
which contains 1524 vascular plants in the entire British 
flora, has been taken as the standard of the “ Flora of the 
Noith- Eas: of Ireland,” though deviations in nomenclature 
have been made—in accordance with the rules of priority, 
Mr Stewart explains 

The volume is a small and handy one, not overladen 
with localities, which .s a distinct advantage over many 
simular works, but it has also certain defects, which, if 
pointed out, may possibly be 1emedied ın a late: edition 
In the first place, there ıs no map of the country, a seriaus 
curtailment of its possible usefulness Another defect, 
only the initial lette: of the generic name 1s carried 
forward from page to page, though there 1s invauably 
ample space to repeat the name in full , therefore it 1s 
necessary t turn back to the beginning of the genus to 
ascertain wnat is intended The same thing 1s noticeable 
in the mde? 

With regard to the purely literary part of the work, 
more particulaily that relating to the ponty and author- 
ship of names, it would obviously have been better had 
the autho1 adhered strictly to the last edition of Babington’s 
“ Manual” or the last edition of the “ London Catalogue,” 
for this part of the subject 1s just now in a trans tional stage, 
and without ave1) complete botanical library it 1s1mpossible 
to do more than add to the existing confusion We have 
no sympatky with those who adhere sttictly to the “law 
of priouity,’ because it entails endless changes of famihar 
names, and sacrifices convenience without any correspond- 
ing advantage The fall of one genus often carries several 
others with it, and until the whole of the hterature of 
binominal Lotany has been thoroughly examined there 1s 
no saying where the changes will stop At the same time, 
if it 1s to be done, it should be done thoroughly, once 
for all 

Hazing turned up at 1andom about half-a-dozen names 
conceining which there was some ambiguity, we found! 
that the author was wrong m each instance Thus, “ Nas- 
turtium pfaiusire (Willd), DC,” should be V zerrestre, 
B Bi , “ Liprdium Sunthi (Linn ), Hooker,” = L hetero- 
Phyllum, Benth , “ Hypericum detrapterum, Fries,” 
H quadratum, Stokes , “ Lotus prlosus, Beeke (L major, 
Sm),” = L wheiosus, Schkuhi, and so on to the end 
Whether the older names here cited are the oldest of all 
for the plants in question under the accepted genera is 
uncertain Somebody some day may find names for some 
of these plants a week or two olde1, and then comes 
another change ' 

More interesting are some of the local names cited by 
Stewart, suca as Tormenting Root (Potentslia Tormentilia\ 3 
Mashcorns ‘Petcatiila Anserina), Rose-noble (Scrophu- , 
larıa nodosa), and Wellink (Veronzca Deccabunga) 
Bııtten and Holland have all these names, or nearly the ‘ 
same Thus mascorns and other variations, for the same. 
plant in Sco-land 
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LETTERS TO THE EDITOR 


{Ike Editor does not hold himself responsible for opinions 
expressed by his coriespondenis Neither can he under- 
take to 1elurn, or to correspond with the writers of, 
sencted manuscripls intended for this or any other part 
of NATURE No notice rs taken of anonymous communi- 
catrons | 


Electric Fishes 


WHILE I was fishing for cod the othe: day off Walmer, I 
took up m my hand a small whiting pout that was Ropping about 
in the bottom of the boat, when I 1ece1ved what appeared to me 
a slight though distinct electire shock ın the palm of my hand, 
which made me exclam at once, “ That fish has given me an 
electiic shock ’ On asking the fisherman (seventy yeas of age) 
if he had known of such a thg occuring before, he said that 
he had ‘‘ heaud tell of it,” and on inquiring futher I found that 
he was referring to whiting pout and not to any other fish He 
had never, however, noticed anything of the hind himself 

Tt will be interesting to know if any of your correspondents 
can confirm the observation V H CoRFIELD 

Savıle Row, W , September 22 

è 





Sonorous Sands 


THE communication of Mi Cecil Carus-Wilson in NATURE 
of August 30 (p 415), duces us to state that we are 1apıdly 
‘bringing to completion, and preparing for publication, an ex- 
haustive study of ‘Sea, Lake, River, and Desert Sands ” in their 
geological, physical, and chemical aspects Our researches have 
extended ove! a period of six yeais, and are based on studies 
made in the field, in the laboratory, and with the micioscope, and 
will be found to embiace many novel facts and ougmal views 
We have collected in person, by correspondence, and with the 
md of the Life Saving Service of the United States, and of the 
Smithsonian Institution, several hundred specimens of sands and 
silts fiom localities in Amesica, Ewope, Africa, and Asia 
these we have subjected to systematic examination and have 
tabulated the 1esult~ 

‘Lhe interesting phenomena of “musical sands,” so called, 
have also been made special objects of ou investigations, result- 
ing in the discovery of many new localities, and of nevel 
Plopeities, as well as of the circumstances connected with the 
origin, production, and extinction of the sonorous qualities fiom 
which these sands receive then name Fuithermoie, we have 
traced the history of musical sands through the literature of many 
‘centuries, and have biought together fiom widely scattered 
sources memoirs and notices of both scientific and popular 
anterest Throughout our work the bibhogiaphy of the subject 
has not been neglected, and we have availed om selves of the 
photogiaphic ait for the puposes of illustiatton We beg leave 
to make this jreliminaiy announcement because our researches 
have been lengthened far beyond our expectations, and thet 
publication (save in a few abstiacts in the Proceedings of the 
American Association for the Advancement of Science) 
unavoidably delayed 

With regaid to the occmrence of musical sand in Fmope, the 
existence of which 1s unknown to Mr Caius-Wilson, we may add 
that we have specimens from vanious localities, and the hteatme 
“of the subject ıs accessible to everyone. 

H CARKINGTON BOLTON 
. ALEXIS A JULIEN 
‘London and New Yoik, September I 


YOUR couespondent in NATURE of the goth ult (p 415), 
mentions a sea-beach in Dorsetshire as the only place in the 
Kingdom, besides the Island of Eigg, where ‘‘ musical” sand 
is hnown to occur This summer I found the sand in Lunan 
Bay (Foifarshue) to be distinctly sonorous The sound occmied 
on moving the foot acioss the sand, or moving a walking-sticx 
or the finger The sound was little infeiio to that ın Eigg The 
attention of a fisherman having been directed to the circumstance, 
he informed me they were quite aware of the occurence, and that 
the sound was fiequently much louder than on the day I was 
there, depending, I presume, on the state of the sand and of 
the atmosphere He also mentioned that the sound occurs mm 
tthe sand of Montiose Bay I observed that the best result was 
ot where the sand was moderately dry, and that little or no 
-effect was produced with such a greater degiee of moisture as 


gave a good iesult in Eigg The form and composi‘ion of the 
sand-grains diffe. cons.derably in the two localities It seems 
probable that sand of tnis characte: occurs in more localities than 
hitheito supposed 

Toiquay, September 8 





THE LATE ARTHUR BUCHHELM 


I HAVE been 1equested, and feel t a melancholy satıs- 
faction, to notice in the columns of NATURE the 

premature decease or thegth inst , atthe age of twenty-nine, 
of Mi Arthur Buchhemm, for many years Mathematical 
Master at the Manchester Grammai School 

He was educated at the City of London School, whence 
he proceeded to Osford, and gained an open Scholarship 
at New College there He was a favourite pupil of the late 
Henry Smith, my distinguished predecessor in the Savilian 
Professorship of Geometiy, who always spoke of him as the 
most promising younz mathematician that had appeared in 
the University of Oxfoid for a Jong series of yeais I 
am not able to speak of his earher woik as an o1ginal 
investigator, but know and value highly his contributions 
to the great subject which engaged the principal part of 
my own attention during the tiansitron pernod between 
my 1esidence in Baltimore and at Oxford, and to which I 
have given the name of Universal Algebra He was 
a man of sıngulaı modesty and goodness of heart, which 
made him beloved bv all who were brought mto connec- 
tion with him Had Ins hfe been spared, I think we may 
safely say of him what Newton said of Ho1iocks, that “we 
should have known something” of what may now probably 
remain long unknown 

His life, it 1s to be feared, may have been shortened by 
his intense application to study, ag after the arduous 
labow of the day he would sit up at mght to study lan- 
guages such as Sanskrit, Persian, Chinese, and Russian, 
almost any one of which was sufficient 1n itself to occupy 
his undivided attention 

Afte: leaving Oxford he studied for some time under 
Prof Klein at Leipzig This episode in his lıfe no doubt 
contributed to widening his intellectual horizon, but at 
the same tıme had the unfortunate effect of getting him 
out of the style of ordinary English University Examin- 
ations, ın consequence of which he abstained, although 
strongly piessed by the authorities to do so, from offering 
himself as a candidate for a vacant Fellowship at the 
College of which he was a Scholar 

He comes of an intellectual stock, his father being the 
well-known Prof C A Buchherm, of King’s College, 
London 

Up to the last, after he had been obliged from ill 
health to 1esign his appointment at Manchester, he con- 
tinued in harness, and made a communication to the 
London Mathematical Society at the monthly meeting 
ın May or June last 

I have been fuinished with a Ist of his published 
papers, fourteen in number, up to the year 1885 (ex- 
clusive), of which four appeared in the Pioceeaings of 
the London Mathematical Society, eight in the Cambridge 
Messenger of Mathematics, one in the American Journal 
of Mathematecs, and one (November 1884) in the Prelo- 
sophical Magazine This last was entitled, “On Prof 
Sylvesters Thud Law of Motion,” with which, I regret 
to say, I was previously unacquainted 

“ The three laws of motion” of which it forms one were 
formulated by me in one of the Johns Hopkins Circulars, 
and it ıs a proof of the keenness of his research, that the 
subject of this notice (probably the only mathematiciag in 
Europe) should have made himself so well acquainted 
with them as to be able to write an independent paper on 
the subject They have nò direct connection (except in 
a Hegelian! sense) with mechanical principles, but are 


1 By which I mean thar sense according to which motion im space ls 
to be regarded as only a particular (visualized) instance of change in actu 
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three cardinal principles in my Theory of Universal 

Algebra, between which and Newton’s Thiee Laws of 

Motion I considered that I had succeeded m establishing 

a one-to-one correspondence J J SYLVESTER 
Athenzum Club, September 22 





THE BRITISH ASSOCIATION, 
SECTION H 
ANTHROPOLOGY 


OPENING ADDRESS BY LIEUTENANT-GENERAL PITT-RIVERS, 
DCL, FRS, FGS, FSA, PRESIDENT OF THE 
SECTION 

I 


HAVING been much occupied up to within the last weeh ın 
my own special branch of anthropology, and in bringing out the 
second volume of my excavations n Doisetshire, which I wished 
to have ready for those who are interested in the subject on the 
occasion of this meeting, I regret that I have been unable to 
prepare an address upon a general subject as I could have wished 
to do, and am compelled to mit my remarks fo matters on 
which I have been recently engaged Also, I wish to make a 
few observations on the means to be taken to promulgate anthro- 
pological knowledge and rende: 3: available for the education of 
the masses 

Taking the last-mentioned subject fist, I will commence with 
‘anthiopological museums, to which I have given attention for 
many years In my judgment, an insfitution that 1s dedicated to 
the Muses should be something more than a store, 1: should 
have some backbone ın ıt It should be ın itself a means of 
conveying knowledge, and not a mele repository of objects from 
which knowledge can be culled by those who know where to 
Jook for 1t A national museum, created and maintained at the 
public expense, should be available for public instiuction, and 
not solely a place of reference for savants 

I do not deny the necessity that exists fo. museum stoies for 
the use of students, but I maintain that, side by side with sucn 
stores, there should ın these days exist museums instructively 
arranged for the ben: fit of those who have no time to study, 
and for whom the practical results of anthropological ana other, 
scientific investigations are quite as important as for savants 

The one great feature which it is desirable to emphasize in 
connection with the exhibition of archeological and ethnological 
specimens 1s evolution To impress upon the mind the con- 
trnuity and historical sequence of the arts of hfe, ıs, without 
doubt, one of the most important lessons to be inculcated It 
is only of late yeais that the development of socal mstitutions 
has at all entered into the design of educational histories And 
the arts of hfe so far as I am awate, have never formed part of 
any educational series Yet as a stucy of evolution they are the 
most important of all, because in them the connecting links 
between the various phases of development can be better 
displayed 

The relative value of any subject for this purpose 1s not in 
proportion to the interest which attaches to the subject in the 
abstiact Laws, customs, and institutions may perhaps be 
1egaided as of greater umpoitarce than the arts of lıfe, but for 
anthropological purposes they are of less value, because 1n them, 
previously to the introduction of writing, the different phases of 
development, as soon as they are superseded by new ideas, are 
entnely lost and cannot be reproduced except ın imagination 
Whereas 1n the arts of life, in whick ideas aie embodied in 
mateiial forms, the connecting links ate 1n many cases preserved, 
and can be i1eplaced in their prope: sequence by means of 
antiquities 

For this 1eason the study of the arts of life ought always to 
precede the study of social evolution, ın order that the student 
may learn to make allowance foi mussing Jinks, and to avoid 
sophisms and the supposition of laws and tendencies which have 
no,existence in reality 

Yo ascertain the true causes for all the phenomena of human 
life ıs the main object of anthiopoijogical research, and it 1s 
obvious that this 1s better done $% those branches in which the 
continuity 1s best piesei ved 

In the study of natural history, existing animals are regarded 
as present phases ın the development cf species, and their value 


a i 
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to the biological student depends, not so much on then being of 
the highest orgamsm, as on the paleontological sequence by 
which their history 1s capable of being established In the same 
way existing laws, institutions, and ats, wherever they are 
found ın their respective stages of perfection, are to be 1egairded 
simply as existing stiata in the development of human life, and 
their value from an anthropological point of view depends on 
the facilities they affoid for studying then history 

If I am night in this view of the matter, 1t 1s evident that the 
arts of life are of paramount mmpoitatice, because they admit of 
bemg arranged in cases by means of antiquities in the orde: in 
which they actually occurred, and by that means they serve to 
Illustrate tle development of other branches which cannot be so 
arranged, and the continuity of which is therefore not open to 
visual demonstration for the benefit of the unlearned 

It 1s now considerably ove: thirty years since I first began to 
pay attention to this subject Having been employed ın experi- 
menting with new inventions in fire-arms, submitted to H M 
Government ın 1852-53, I drew up in 1858 a paper which was 
published m the Ouzded Service Jour nal, showing the continuity 
observable ın the various ideas submitted for adoption in the 
army at that time 

Later, in 1867-68-69, I published three papers, which, ım 
order to adapt them to the institution at which they were read, I 
called ‘* Lectures on Primitive Warfare,” but which, in reality, 
were treatses on the development of primitive weapons, m 
which 1t was shown how the earliest weapons of savages arose 
from the selection of natural forms of sticks and stones, and 
weie developed giadual’y into the forms in which they are now 
used [also traced the development of the forms of implements 
of the Bronze Age and then transition into those of the Iron Age 
These papers were followed by otheis on the same subject read 
at the Royal Institution and elsewhere, ielat ng to the develop 
ment of special bianches, such as early modes of navigation, 
forms of ornament, pumutive locks and keys, the distitbution of 
the bow, and its development into what I termed the composite 
bow in Asia and America, and other subjects 

Meanwtile I had formed a museum, in which the objects to 
which the papers related were arranged in developmental order 
This was exhibited ty the Science and Art Department at 
Bethnal Green from 1874 to 1878, and at South Kensington 
from that date to 1885 , and a catalogue varsonnd was published 
by the Department, waich went through two editions After 
that, wish.ng to find a permanent home for ıt, where ıt would 
mcrease and multiply, I presented 1t to the University of Oxford, 
the University having gianted £10,000 to build a museum to 
contain it It 1s there known as the ‘* Pitt Rivers Collection,” 
and 1s arranged in the same order asat South Kensington Prof 
Moseley has devoted much attention to the removal and 1e- 
arrangement of ıt up to the time of his recent, but I trust only 
temporary, illness, which has beenso great a loss to the Univer- 
sity, and which has been felt by no one connected with ıt more 
than by myself, for whilst his great experience as a traveller and 
anthropologist enabled him to improve and add to ıt, he has at 
the same tme always shown every disposition to do justice to the 

riginal cellection Since Prof Moseley’s lness ıt has been in 

the chage of Mı H Balfour, who, I am sure, will follow in the 
steps of his predecesscr and former chief, and will do his best to 
enlarge andimpiove it He has already added a new senes in 
relation to the oinamentation of arrow stems, which has been 
published by the Anthropological Institute It appears, how- 
evel, desirable that the same system should be established in 
other places, and with that view I have for some time past been 
collecting the materials for a new museum, which, if I live long 
enough to complete it I shall probably plant elsewhere 

Before presenting the collection to Oxford I had offered it to 
the Government, in the hope that ıt might form the nucleus of a 
laige educational museum arianged upon the system of develop- 
ment which I had adopted A veiy competent Committee was 
appointed to consider the offer, which recommended that it 
should be accepted, but the Government declined to do so, one 
of the reasons assigned being that some of the authouities of the 
British Museum thought ıt undesirable that two ethnographical 
museums should exist m London at the same t.me, this, how- 
evei, entirely waives the question of the totally different objects 
that the two museums (at least that pait of them which 1elates to 
ethnographical specimens) are intended to serve 

The British Museum, with its enormous treasures of art, 1s 
xself only in a molluscous and inveitebrate condition of develop- 
ment For the education of the masses ıt 1s of no use whatever 
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It produces nothing but confusion in the minds of those who 
wander through its long galleries with but little knowledge of 
the periods to which the objects contained in them relate The 
necessity of storing all that can be obtained, and all that is pre- 
sented to them in the way of specimens, precludes the possibility 
of a scientific or an educational arrangement 

By the published returns of the Museum it appears that there 
has been a gradual falling off in the number of visitors since 1882, 
when the number was 767,873, to 1887, when ıt had declined to 
501,256 This may be partly owing to the increased claims of 
bands and switchbacks upon public attention, but ıt cannot be 
owing to the removal of the Natural History Museum to South 
Kensington, as has been suggested, because the space formeily 
occupied ty those collections at Bloomsbury has been since 
filled with obyecis of gieater general interest, and the galleries 
have been considerably enlarged 

The Science and Art Department at South Kensington has 
done much for higher education, but for the education of the 
masses it 1s of no more use than the British Museum, foi the 
same reason, that its collections are not a:1anged in sequence, 
and its galleries aie not properly adapted for such an arrange- 
ment SBesides these establishments, annual exhibitions on a 
prodigious scale have Been held in London for many years, at an 
enormous cost, but at the present time not the slightest trace of 
these remain, and I am not awaie of any permanent good that 
has resulted fiom them If one-tenth of the cost of these 
temporary exhibitions had been devoted to permanent collections, 
we should by this ume have the finest industrial museum in the 
world Throughout the whole sees of these annual temporary 
collections, only one, viz the Amencan department of the 
Fisheries Exhibition, was arranged upon scientific prnciples, 
and that was arranged upon the plan adopted by the National 
Museum at Washington It appeais probable fiom the 
experience of the present year that these annual exhibitions are 
on the dechne Laige iron buildings have been erected in 
different places, some of which would meet all the requirements 
ofa permanent museum The Olympia occupies 3} acies, the 
Italian Exhibition as much as 7 acres There can be little 
doubt, I think, that the long avenues of potted meats and other 
articles of commonplace meichandise, which now constitute the 
chief part of the objects exhibited m these places, must before 
long cease to be attractive, and must be replaced by sometling 
else, and m view of such a change I venture to put in a plea for 
a National Anthopological Museum upon a large scale, using the 
teim in its bioadest sense, arranged stiatigraphically in concentric 
ımgs It ıs a large pioposal, no doubt, but one which, 
considering the number of yeas I have devoted to the sub- 
ject, I hope I shall not be thought piesumptuous in submitting 
for the consideration of the Anthropological Section of this 
Association 

The Paleolithic period being the earliest, would occupy the 
central rng, and having fewer vazieties of form would require 
the smallest space Next to it the Neolithic and Bionze Ages 
would be arranged in two concentric rings, and would contain, 
besides the relics of those periods, models of piehistoric monu- 
ments, bone caves, and other places interesting on account of 
the prehistoric finds that have been made in them After that, 
in expanding ordei, would come Egyptian, Greek, Assyiian, and 
Roman antiquities, to be followed by objects of the Anglo-Saxon, 
Frankish, and Merovingian periods , these agam in develop- 
mental outwaid expansion would be surrounded by medieval 
antiquaties, and the outer 1ings of all might then be devoted 
to showing the evolution of such modern arts as could be placed 
m continuity with those of antiquity 

In order that the best objects might be selected to 1epiesent 
the different petiods and keep up the succession of forms which 
would constitute the chief object of the Museum, I would confine 
the exhibition chiefly to casts, reproductions, and models, the 
latter being, ın my Opinion, a means of repiesenting primitive 
arts, which has not yet been sufficiently made use of, but which 
in my own small local museum at Farnham, Dorsetshire, I have 
employed to a considerable extent, having as many as twenty- 
three models, similar to those now exhibited, of places ın which 
things have been found within an area of two miles 

The several sections and ings would be superintended by 
directors and assistants, whose function it would be to obtain re- 
productions and models of the-obyects best adapted to display 
the continuity of their several arts and periods , and the arts 
selected for 1epiesentation should be those in which this continuity 
could be most persistently adhered to 


Amongst these the | 


following might be named pottery, architecture, house furniture, 
modes of navigation, tcols, weapons, weaving apparatus, painting, 
sculpture, modes of land transport and horse furniture, ornamen- 
tation, personal ornament, hunting and fishing apparatus, machin- 
ery, fortification, modes of burial, aguiculture, ancient monuments‘ 
domestication of animals, toys, means of heating and of providing 
light, the use of food, narcotics, and so forth 

Miscellaneous collections calculated to confuse the several 
senes, and having no bearing on development, should be avoided, 
but physical anthropology, relating to man as an animal, might 
find 1ts place in the several sections 

I have purposely avoided in my brief sketch of this scheme 
giving unnecessary details Any cut-and-dried plan would have 
to be greatlv altered, according to the possibilities of the case, 
when the time for action arrived My object ıs to ventilate the 
general idea of a large Anthropological Rotunda, which I have 
always thought would be the final outcome of the activity which 
has shown itself in this branch of science during the last few 
years, and which I have reason to believe ıs destined to come 
into being before long In such an institution the position of 
each phase of art development shows itself at once by its distance 
from the centre of the space, and the collateral branches would 
be arranged to merge into each other according to their 
geographical positions 

The advantages of such an institution would be appreciated, 
not by anthropologists and archeologists only It would adapt 
itself more especially to the limited time for study at the disposal 
of the working classes, for whose education ıt 1s unnecessary to 
say that at the present tıme we aie all most deeply concerned 
Although ıt 1s customary to speak of w orhıng men as uneducated, 
education 1s a 1elative term, and ıt ıs well to remember that in 
all that relates to the material arts they have, in the way of 
technical skill and handicraft, a better groundwoik for appre- 
ciating what 1s put before them than the upper classes ‘That 
they are able to educate themselves by means of a well-ai.anged 
Museum, my own experrence, even with the imperfect arrange- 
ments that have been at my command, enables me to testify 
Anything which tends to impress the mind®with the slow giowth 
and stability of human institutions and industries, and their 
dependence upon antiquuy, must, I think, contribute to check 
evolutionary ideas, and the tendency which now exists, and 
which 1s encomaged by some who should know better, to bieak 
diastically with the past, and must help to inculcate Conse: vative 
punerples, which are urgently needed at the present time, if the 
civilization that we enjoy 1s to be maintained and to be pe:mitted 
to develop itself 


The neat subject to which I would draw yow attention is the 
present woiking of the Act for the Preservation of Ancient 
Monuments, with the carrying out of which I have been 
intrusted duiing the last five years 

It ıs unnecessaiy to speak of the measures that have been taken 
in other countries which have pieceded us in the work of pro- 
tecting ancient monuments ‘Then system of land tenme and 
division of propeity ıs different fom ous, and the same measures 
are not equally applicable 

In 1882 a Bill was passed through Parliament known as the 
Ancient Monuments Act, to enable those who desired to do so, 
to plare the ancient monuments belonging to them under the pio- 
tection of the Goveinment, and to make ıt illegal for future 
owners or others to destroy them also to enable local magis- 
tiates to punish summarily, with a fine of £5 or imprisonment 
fo. one month, offences committed under the Act No power 1s 
taken to compel any owner to place his monument under the 
Act, but provision is made for a small annual expenditure in 
order to preserve the monuments offered voluntarily by then 
owners A schedule of certain monuments was attached to the 
Act, without the consent of the owneis, merely to dicate the 
monuments to which the Act applied, but these, like any others, 
had to be voluntarily offered before the Government could 
accept them Any other monuments not in the schedule coald 
be accepted, but ouly after the offe: of them had been laid forty 
days befoie Parhament, in order, I presume, that the country 
might not become chaiged with the preservation of monungnts 
that were unworthy of protection 

In November 1882, I was asked by Lord Stalbridge, in a 
complimentary lette, written®by desire of the Prime Minister, 
to under'ake the office of Inspector, intimating at the same time 
that my position as landowner would place me in a favourable 
position for dealing with other Jandowneis to whom tke monu- 
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ments belonged, and I accepted the post, hoping to iender a 
public service, not, perhaps, sufficiently considering the difficulties 
that I should have to encounter, and the amount of t.me that 
would have to be devoted to ıt 

A permissive Act naturally implies that there ıs some one ın 
the country who desires to make use of ıt, wheieas, as a fact, 
no owner has voluntarily offered any monument to be put under 
the Act, except one to whom I shall refer again presently all 
have had to be sought out and asked to accept the Act, and of 
the owneis of scheduled monuments the larger number have 
refused 

Sir John Lubbock was chiefly instrumental in passing the Bull 
through Parlament, although in the cond tion in which ıt 
actually passed ıt was not his Bill He had proposed to make 
the Act compulsory in the case of some of the more important 
monuments, but the proposal had been overitled on the ground 
of its beng an improper interference with pitvate ownership 

Bemg a membe: of the Libeity and Property Defence League, 
I have lately 1ecerved a list of fifty-five measures which have 
been brought before Parhament ın the session of 1888, which 
that body have thought ıt desirable to oppose on account of their 
interference with piivate property, nearly every one of which 
would have dealt more hardly with the owners of property than 
the Ancient Monuments Act would have done had ıt been made 
compulsory But all these measures have been pioposed by 
membeis of Pailrament with the view of catching the votes of 
paiticula: constituencies, whereas the ancient monuments have 
no votes to give and very few people to vote for them Sir 
John Lubbock, finding that the Act in its approved stage was 
purely peimissive, and not believing, as he told me at the time, 
that anyone would voluntarily make use of it, natwial y being 
unwilling to put his own prop erty at a disadvantage, by beng 
the only person to come under 1t, at first 1efused to include his 
own monuments, and it was only after I had obtamed others, 
and success appeared probable, that he consented to put Silbury 
Hill undei the Act 

Finding myself myolved in the matter, I nave done what I 
could to work it out, and with some success 


(To be continued ) 





THE INTERNATIONAL GEOLOGICAL 
CONGRESS 


HE fourth session of the International Geological 
Congiess began on Monday evening, September 
17, 1n the theatie of the University of London, Burling- 
ton Gardens , meetings were held throughout the week, 
and the session was foimally closed on Saturday, 
September 22 In another form and ın different places 
the Congress may be regarded as continuing throughout 
this week, for five excursions have been organ.zed to 
various parts of England , those to North Wales and the 
Isle of Wight are largely attended, whilst smaller numbers 
have gone to East Anglia, to East Yorkshie, and to West 
Yorkshue 
At the opening meeting on Monday evening the Council 
was chosen as follows ~ Hon President T H Huxley 
President J Prestwich Past Piesidents G Capellim, 
E Beyrich  Vice-Presidents Germany, K von Zittel , 
Australia, *F Liversidge , Austiia, M Neumayr, Belgium, 
G Dewalque, Canada, T Sterry Hunt, Denmark, *M 
Johnstrup , Spain, J Vilanova-y-Piera , United States, P 
Fiazer, Fiance, A de Lapparent, Gieat Britain, W T 
Blanford, A Geikie,*T McK Hughes , Hungary, J von 
Szabó , India, *H B Medhicott, Italy, F Giordano, 
Norway, H Reusch, Holland, K Maitn, Portugal, J 
F N Delgado, Roumania, G Stefanescu, Russia, À. 
Inostranzeff, Sweden, O Torell, Switzerland, E Rene- 
viét General Secretaries J W Hulke, W Topley 
Secretaries C Barrois, C Fornasını, C Le Neve Fuster, 
C Gottsche, A Renard, G 9H Wilhams Treasurer 
F W Rudler. Other Members of the Counal T G 
Bonney, A Buart; E Cohen, *H Credner, *E Dupont, 
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J Evan, W H Flower, A Gaudry, J Gosselet, M vow 
Hantken, W MHauchecorne, A Heim, *J Hooker, A 
Issel, J] W Judd, *R Lepsius, C Lory, *A Michel-Lévy, 
T Macfarlane, O C Marsh, E von Mojsisovics, J 
S Newberry, S Nikitin, *R Owen, A Pilar, F von 
Richthofen, T Schmidt, D Stu, T Tschernicheff, E 
Van der Broeck, C D Walcott (Those marked * were 
not present at the meeting ) 

The Fresident then delivere@ his address m French 
An English translation of this has already appeared in 
NATURE The meetmgs commencedeach morning at 10 30, 
and lasted till about 1 o’clock Meetings of the Council 
were heid each morning at 930 The procès verbal of 
each meeting both of Council and Congress was printed, 
and was placed ın the hands of members at the opening 
of the succeeding meeting At various times meetings 
of the Irternational Commissions on Nomenclature, and 
the Geological Map of Europe, and of various Committees 
appointed by the Council, were also held i 

In the afternoons there were visits to the British 
Museum, in Bloomsbury, and to he Natural History 
Museum, South Kensington , also to Kew, Windsor and 
Eton, Ezth and Crayford In the evenings there were 
three receptions on Monday, by the President of the 
Congress, in the hbrary of the University, fitted up as a 
temporary Geological Museum , on Wednesday, by the 
Director-General of the Geological Survey, ın ,the 
Museum of Geology, Jermyn Street, on Friday, by the 
President of the Geological Society, in the 100ms of that 
Society 

Thee invitations for the fifth meeting of the Congress 
in 1891 were received from America—from Philadelphia, 
New Yak, and Washington Philadelphia was chosen 
A Committee of American geologists was appointed to 
take such steps as ıt thought necessary to make the 
arrangements foi this meeting The Committee consisted of 
Messis J Hall, Dana, Newbeiry, Frazer, Gilbert, Hunt, 
Maish, and Walcott 

The general opinion is that the Congress was a com- 
plete success So fat as members go this 1s evidently 
the case, as it’ was more laigely attended than any 
previous meeting, both by home and by foreign geologists 
As i1egards the number of members inscribed fiom the 
country .n which the Congress meets, it 1s not easy to 
make ccmparisons, because many join as members who 
have no claim to be considered geologists No doubt 
this was moie largely the case in London than at any 
previous meeting But the numbeis of foreign visitors 
may fairly be compared, and may be taken as affoiding a 
sufficient gauge of the relative importance of each meet- 
ing These stand as follows Paris (1878), 110, Bologna 
(1881), 75 , Berlin (1885), 92 , London (1888), 142 

The success of such a gathering may, however, be 
reckoned on other lines, and here opinions on the subject 
may differ Those who hold that the first duty of such a 
Congress 1s to formulate rules and to fix nomenclature 
may well feel some disappointment , for although excellent 
discussions took place, and the general feeling was often 
evident, 10 formal vote on any such subject was taken. 
It was generally felt that votes fiom such mised as- 
semblages have no value They can only carry weight when 
taken on some fixed principle, not dependent upon the 
accidents of placeand nationalities wh.ch vary from timeto 
time as the Congress meets ın different countries A Com- 
mittee was formed to consider this matter Tots report, 
and to the general 1esults of the Congress, we shall 1efer 
again nest week But upon one point there can be no 
difference of opinion that ıs, the 1mmense advantage 
resulting from the meeting togethe: of men from different 
nations, engaged in similar pursuits, who can personally 
discuss subjects upon which they are at work The friend- 
ships thus formed bear fruit long after the dicuss‘ons and 
votes of the formal meetings are forgotten 
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ON CRYSTALIINE SCHISTS'* 
I 


$I AS a preliminary to the study of the schistose or stratıform 

ciystalline rocks, it 1s desirable to consider the wider 
question of the origin of crystalline 1ocks ın general, which are 
often named Przmary or Primitive Rocks to distinguish them 
from those derived therefiom by mechanical or chemical dıs- 
mtegration The designataon of ‘‘ crystalline rocks ” ıs defective, 
masmuch as we find, associated with masses having a right to 
this title, and geologically confounded with them, other 1ocks, 
such as serpentine, obsidian, perlite, and otheis, which are not 
eiystalline in chaiacte1, but colloidal, or, to use the designation 
of Breithaupt, porodic The primary iochs, then, including 
both crystalline and porodic masses, may be divided geologically 
into three categories — 

(1) Masses maie or Jess distinctly stratifo1m, mcluding the 
fundamental granite, gneisses, micaceous and hornblendic 
schists, and all others formed, accoiding to the views of the 
Weineran school, by slow deposition m an aqueous liquid 
at the eaith’s surface These we call INDIGENOUS ROCKS 
(2) Masses which have stiong mmetalogic resemblances with 
the last, but appear to have been formed by slow deposition 
among pie existing rocks, in which they occur as veins or 
secondary masses, and which we have consequently designated 
ENDOGENOUS Rocks (3) Masses which have 1esemblances, both 
mineralogic and geognostic, with the endogenous rocks, but are 
‘distinguished therefrom by the fact that they appear to have 
attained their present position not by slow deposition, but as the 
result of displacements which took place while they were in a 
moie or less hquid or plastic state These masses, which we 
designate Exotic Rocks, aie, as we shall endeavoui to show, 
to be regarded (whatever their geological age) either a. moie or 
dess modified portions of the orginal plutonic material of the 
globe, o1 as displaced portions of indigenous or endogenous 
tocks, and thus in either case belong to the primary class 

§2 Witnout taking into account those who, hhe Lehmann 
1n the last century, mamtained that the indigenous crystalline 
masses, which he called piimitive rocks, weie created as we 
now see them, we may say that the geologists of our own time 
are divided into two classes those who admit foi the indigenous 
rocks (1) an igneous o1 plutonic origin, (2) an aqueous or nêptu- 
nian ougm Among the plutonists properly so called there aie, 
moreovei, two schools, one of which regards the foliated struc- 
‘ue which chiracterizes the crystalline schists as due to the 
lamination of an igneous mass exposed to strong pressure during 
its extrusion through the alieady solidified teirestrial ciust For 
this school, in fact, the crystalline schists, not less than the 
granites, the tiachytes, and the basalts, ae eruptive rocks This 
manne: of explaming the ouigin of the ciystal’ine schists, ad- 
vanced by Poulett Scrope in 1825, and since frequently 1esusci- 
tated, we have named the exoflutonze o1 volcanic hypothesis 
Fo the other plutonist school, these same crystalline schists are 
the products of the consolidation, beneath a crust already formed 
by superfic.al cooling, of the igneous matter of the globe, the 
schistose structu'e being the 1esult either of currents established 
mn the still liquid and heterogenous materal, o1 of a segregation 
therein during cry tallizaion To the views of this second 
plutonist school we have given the name of the exdoplutonic 
hypothesis 

§ 3 The neptunists are also divided into several schools 
‘Werrer and his disc ples believed that the ciystalline rocks, both 
granitic and schistose, had been successively deposited from a 
universal ocean, which they imagined to have been a chaotic 
Jiquid holding ın solution the elements of all the primitive rocks 
We have called this deiivation by slow crystallization from a 
primordial liquid chaos, the chaotic hypothesis In this purely 
neptunian hypothesis, the action of a heated intei.o1 of the earth 
did not entei, but certain plutonists, admitting this notion, have 
amagined a ‘her mochavtic hypothesis This was advanced by 
Poulett Scrope, jn 1825, as the complement of his exoplutonic 
hypothesis, and subsequently sustained by De la Beche and 
Daubrée 

Another neptunist school, which also held plutonic views, 
was that of Hutton, who supposed that the crystalline rocks now 
known to us have been formed by the consolidation and ciystal- 
lization, though the agency of internal heat, of sediments 

1 Translated by the author from his essay on “‘ Les Schistes Cristallins ” 


presented to, and published in French by, the International] Geological 
Congress in London, 1888 


Lhe footnote to § 5 has been ad Jed ın translating 
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ananged by water at the bottom of the seas, these sediments 
being the detritus either of endoplutonic o1 of exoplutonic1ocks, 
The defect of this explanation, which we call the metamzor phre 
hypothesis, 1s that ıt does rot take into account the chemical 
changes suffered by most silicated mineral species during the 
process of disintegration of the crystalline :ocks and their con- 
vesion into sands and clays The pioductton of species such as 
the feldspais, the micas, hornblende, &c , as the result of a 1e- 
ciystallization of sediments which do not contain the elements of 
these minerals, demands the additional supposition of chernical 
changes biought about either by substitution or by simple addı- 
tion In this manner, attempts have been made to eaplain sup 
posed tiansfoimations, often very surprising, among which may 
be noted, not only the conversion of siliceous and argillaceous 
sediments into feldspathic and hornblendic rocks, but that of 
limestones into gneiss and other feldspathic and siliceous rocks, 
and also the conveision of these, as well as of diahases and 
diontes, into serpentine, o1 into ciystalline limestone ‘This view, 
which we have called the mefasomatic hypothesis, 1s, ın the 
minds of many geologists, confounded with the metamorphic 
hypothesis of Hutton, of which it 1s, to a certam extent, the 
indispensable complement 

§ 4 Ofall these hypotheses, that of Werner, which considered 
the pirmzeval chaos as a watery liquid holding in solution the 
materials necessary for the formation of all the crystalline rocks, 
appears to us the one nearest the tiuth It 1s certain, however, 
that in the present state of our chemical knowledge we cannot 
admit the simultaneous existence of all these mateiials in solu- 
tion, even at the elevated temperatme supposed by the thei- 
mochaotic hypothesis We have, however, endeavoured to 
reconcile with known facts the view that a great part of all 
the primary rocks, including both the gianites and the ciys- 
talline schists, have at one time been in the state of aqueous 
solution, through the action of piocesses which have operated 
without cessation fiom the Piimary period This explanation, 
which we have elsewhere set forth in detail, afte: a critical 
examiation of the other hypotheses already mentioned, we have 
named the ¢ ez/z¢ hypothe 1s, fiom the Greek xphyn, fountain or 
sping 
P startihg from the conception of a liquid globe of igneous 
ongin, the solidification of which commenced at the centre, we 
find ın its exte1tor portion—the last to solidify—the source of all 
the known terrestrial 1ocks, in othe: words, the veritable 
mineral protoplasm This material we suppose to have been, 
from the time of its superficial cooling, exposed to the action of 
water and the atmospheric gases, while ıt was at the sime time 
heated fiom below by the inteinal warmth, and penetrated to a 
greater o1 less depth py watery solutions These, under the 
influence of the eaisting thermal differences, must hive estab- 
lished a circulation between the swiface and the deeper portions 
of the piotoplasmic mass, which, as the 1esult of crystallization 
and cooling, had already become porous Fiom the abundant 
outflow of thermal waters thus produced 1s derived the name 
“€ crenitic,” given alike to the mineral deposits formed by them 
and to the present hypothesis The action of these waters, 
1emo.ing from the protoplasmic material silica, alumina, and 
potash, and bringing to it at the same time lime, magnesia, and 
soda, must have necessarily altered by degiees the composition of 
this porous mass, hea ed from below, penetrated by aqueous 
solutions, and rendered more or less plastic ın pats In the 
changing mass, moreover, took place piocesses of crystallization, 
followed by partial separations determined by differences in 
specific gravity between the species thus formed In this way 
were produced vaiious types of plutonic 1ockhs, which may justly 
be called Primary, since they are more or less modified poitions 
of the orginal protoplasmic material 

$5 The dissolving acticr of the circulating wateis continued 
without intennuption fiom a very remote period in the history of 
the globe, and, extending eventually to depths equal to very 
many kilometres, while giving use to the immense thickness of 
crenitic rocks which cover the suface of the piotoplasmic mass, 
must necessarily have effected a gieat diminution theren This 
decrease of volume bereath the cienitic covering must have 
resulted ın movements giving use to the more o1 less marked 
corrugations everywhere met with m the earher layers of the 
ctenitic envelope—movements which have continued, though 
with decieasing force, through all geological periods Moreover, 
the accumulated weight, alike of crenitic deposits and of 
mechanical sediments, would bing about at length,,the displace- 
ment, ın a plastic state, of por ions of the primitive mass, as well 
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as of paits of the crenitic layers themselves, ın the form of erup- 
tive rocks, forming not only #/ttozic masses, but those which we 
have designated as pseudoflutonec—-that 1s to say, masses of 
cienitic origin which present the geognostic characters of plutonic 
1ocks Such are apparently the trachytes and the truly eruptive 
granites Eruptions of these two classes of rocks seem to have 
been raie in the more ancient periods, but ın later times they 
have played an important part in the tiansfe1 of mineial matters 
from the depths to the suface of the globe while at the same 
time the crenitic activity has progressively decreased Without 
questioning the effect of the slow contraction though the 
seculai cooling of the heated anhydrous and solid nucleus of the 
globe, we believe that the diminution of volume of its more 
superficial and hydrated portions by the crenitic process, a» well 
as by plutonic eruptions, ha» played a very important part in 
geological dynamics } 

§ 6 According to the hypothesis just set forth, 1t follows that 
the production alike of the cremitic and the plutonic rocks, as the 
result of the transfo! mations of a primitive material piesumed to 
be of igneous origin, has been subjected to constant, regular, 
and definite laws It shows, ın fact, a mineralogical evolution 
wh.ch has determined the order, the composition, and the suc- 
cession of the crenitic masses of the terrestiial crust, as well as 
the composition of the plutonic masses of the various geological 
pei.ods In the study of the successive groups of crenitic rochs 
we must take into account the intervention in the crenitic pto- 
cess alike of the soluble and the insoluble products of the aenal 
decomposition both of more ancient creniuc rocks and of plutonic 
masses, as well as the effects, both duect and indirect, of the 
products of organized beings It results from the infinence of 
all these secondary agencies which have intervened im the course 
of the crenitic process, that the fundamental granite as the most 
ancient crenitic 1.ck, presents characters of uniformity and of 
universality which do not 1eappear in tne less ancient crenitic 
terranes These, ın fact, already begin to show indications of 
a passage to the new order of things, and were thus, in the 
language of the Weman school, calied Transition rocks 

As a farther result of this mineralogical evolution in the history 
of the cremtic rocks, we find that certain aluminiferous silicates 
rarely met with at a given period, at length become moe 
abundant and finally predominate For this reason ıt follows 
that in the mineial kingdom, as in the organic kingdoms, 
generalizations which have for their object chronological classi- 
fications, should be founded upon the character of a group tahen 
m its mtegrity, and not upon the characters of exceptional 
species Fur the rest, 1 1s to be remaiked that non-alummmiferous 
species, such as the pi toxyd silicates, quartz, carbonate of lime, 
and oxides of non aie found, with small vaations, 1n the crenitic 
masses, whether indigenous or endogenous, alike of eailier and 
of late: periods 

It is evident that the operations of salution and of aqueous 
deposition, as well as those of decomposition and sub-aertal 
decay, went onın the Primary and Liansition periods under 
geogiaphical conditions which did not differ greatly fiom those 
of the Secondary and Leitiary periods The marks of erosion, 
of contemporaneous movements, and of deposition in discordant 
stratification aie met with at different hor.zons in the indigenous 
terranes of the Primary as well asin those of the Secondary ages , 
offeting 1u both cases local and acciden al interruptions of the 
normal order of mineialogical development 

§7 The vanous granitic, quailzose, and calcareous vem- 
stones, including metallifeious lodes, not less than the veins and 
geodes of zeolitic mincials, are examples of endogenous masses 
formed by the crenitic process The production of zeolites and 
of othe: silicates by the action of thermal waters, and the 
formation of zeoliuc species ın the deep-sea ooze, are examples 
of the same crenitic action continued to our own time As 1s 
shown by the studies of the action cf ou modein thermal 
spuings, the surrounding solid matteis co-operate with those in 
solution in the production of new mineral species We must 
not oveilock the part which 1s often played by infiltrating waters 
m producing local tiansformations in sediments, thereby giving 
rise to the production of crystalline species ın the midst of 
detr@al rocks Pres»me alone appears in certain cases to pro- 
duce simula 1esults, all of which cases are often sisted upon 
an support of the application of the metamoiphic and metasomatic 
hypotheses to the ongin of the primary rocks 

* Besides the remosal «f all the silica and alumina found in the crenitic 
rocks must be ddded the dimmution of porosity in the protoplas nic mass and 


the probable formation cf more condensed species than those or ginally 
contained therein 
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The granitic veins, composed essentially of orthoclase and 
quartz, whch are found not only among gneisses and mica- 
senists, but among basic plutonic rocks alihe of Palzeozoic and 
of Mesozoic age,! help us to understand the conditions which 
in times of greater crenitic activity gave 11se to the production 
of the gneisses and the fundamental gianite, both of which, 
according to our hypothesis, are essentially ueptunian and 
crenitic in theu origin These same indigenous and endo- 
genous crenitic 10cks have fuimshed the greater part of the 
materials for the Secondary rocks We have already indicated 
concisely, .n § 4, our explanation of the oigm of the true 
plutonic rocks, as the result of modifications which have taken 
place in the midst of the protoplasmic mass 

§ 3 We mu t not lose sight of the important part played by 
wate: in plutonic and volcanic phenomena, nor the fact that it can 
exist under stiong piessure, at high temperatures, ın combination 
with silicated 1ochs Fiom this union there result hydrated 
compounds which are more fusible than the anhydious rocks, 
and which aie decomposed in the transformations that take 
place dwing the cooling, with diminution of pressure, which 
accompanies the eruption of these materials The water thus 
set at lıbeıty may be disengaged ın the fogn of vapour, and with 
it certain other volatile matters which aie met with in volcanic 
emanations In other cases, however, wder a high pressure 
still maintained, and at 1 temperature above the cuitical point of 
vaporization, the water may be liberated in the state of a dense 
polymeric vapour, holding in solution, in accordance with late 
observations, mineral matteis, which, through cooling, are at 
length deposited either from the vapour itself or f om the liquid 
resulting fiom its condensation, in the form of crystalline species 
Supeiheated aqueous vapows may thus play a pait closely akin 
to that of tneimal waters, and one which must be regaided as 
itself be'onzing to the crenitic process 

The greater part of the questions here noticed have already been 
discussed ın detail by the author 1n his volume entitled ‘‘ Mineral 
Physiology and Physiography ” (Boston, 1886) especially m the 
three chap eis on the Origin, the Genetic History, and the 
Decay of Crystalline Rocks {pp 68-277 ) 


II 


$9 In another chapter of the volume just mentioned the 
authêr teats of the History of Pre-Cambıan Rocks (pp 
402-25), acd endeavours to resume ın a few pages the results 
of his attempts through a peiiod of forty years to arrive at a 
subdivision and a nomenclature of these terranes, which com- 
prise both the Primary and the Tiansition systems of Werne: 
It must suffice for the present to mdicate in a succinct manne: 
the conclusions already reached 

I LAURENIIAN —Undei this name, proposed and adopted 
by the autkor m 1854, 1s included the ancient gneissic terrane 
met with in the Laurentide and the Adnondach Mountains, as 
well as in paits of the great Atlantic belt, and ın the Rochy 
Mountains :n central North America To this same series the 
author has also referred the similar gneisses of Great Britain 
and of Scandinavia, as well as the ancient o1 central gneiss of 
the Alps Beginning with our first studies in Canada m 1847, 
we indicated the existence in this ancient gneissic system of two 
subdivisions, the lower being described as consisting of granitoid 
gneiss (to be confounded with the fundamental granite), to 
which succeeds (in discordant stiatification} another gneissic 
series, also giaittoid, and fiequently hornblendic, with which 
are intercalated quartzites and crystalline limestones, ofter with 
serpentine These two subdivisions, which we may provisionally 
call Lowe: Laurenuan and Upper Laurentian, have been de- 
scribed 1espectively as the Ottawa gneiss and the Grenville 
series ‘lo prevent any misconception, it should be noted that 
the name of Upper Lawientian was for a time given by Logan 
to the terrane subsequently designated Labiadonian, and after- 
wards Nouan It ıs therefore by a mistake that some have 
wished to retain as the designation of the uppe: division of the 
Lauienuan teriane, the name of Middle Lamentian 

7 We have elsewhere described the granitic veins inclosed in the diabases 
which themselves traverse the Ordovician limestones of Montreal in 
Canada These veins, having sometimes a thickness of three decimetres, tre 
coarsely crystalline and drusy, and besides quariz and orthcclase, contain, as 
accidental mmerals, sodalite, nephelite, cancrinite, arphibole, acmite 
biotite, and magnetite Veins composed essentially of pink orthoclase and 
quartz, often acc mpamed by zeolitic minerals, are found in simular con- 
ditions inclosed in the diabases which are contemporaneous with the 
Mesozoic sincstonesof Hoboken, near New York In both cases the endo- 
genous and crenitic ongin of the gramtic ve ns does not admit of any doubt 


See for detuls the authurs ‘ Mineral Physioogy and Physiography * 
(Boston, 1886), pp 121-37 
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II Nor1an —The teriane thus designated by the author in 
1870 1s composed in great part of those stratiform rocks having 
a base of anorthic feldspais, to which has been given the name 
of norite This terrane, however, includes intercalated strata of 
gneiss, of quartzite, and of ciystalline limestone, all of which 
resemble closely those of the Upper Laurentian These norite 
iocks, which aie sometimes called gabbros, are not to be con- 
founded with the very distinct gabbros of the Huromian terrane, 
nor yet with certain plutonic rocks having with them certain 
mineialogical resemblanue$ The facies of the nouites serves to 
distinguish them 

TII ARVONIAN —This terrane is cornpoced ın great part of 
petrosiliceous rocks, which pats into quartziferous po1phyries 
With them, however, ale intercalated certain hornblendic rocks, 
sericitic schists, quartzites, oxides of non, and, more rarely, 
crystalline hmestone Th s terrane, indicated for the fust time 
as distinct by Dr Henry Iickhs, in Wales, in 1878, and named 
by him, 1s 1egarded by Mr Charles Hitchcock as constituting 
m North America the lower portion of the Huronian 

IV. Hurontan —This name was given by the author in 
1855 toa tenane alieady recognized ın North America, where 
It rests in discordant stratification either upon the Laurentian 
gneiss or upon the A@vonian petiosilex It includes, besides 
quaitzose, epidotic, chloritic, and calcareous schists, masses of 
serpentine, and of lherzolite, together with euphotides, which 
represent herein the norites of the Norian terrane, often con- 
founded with them under the common name of gabbro This 
Huronian terrane 1s greatly developed in the Alps, where it 
constitutes the series of the greenstones o1 pretre verde 

MONTALBAN —The studies of von Hauer in the Eastern 
Alps, published in 1868, and those of Gerlach on the Western 
Alps, published in the year followmg, agree ın recognizing in 
these regions two gneissic terranes—namely, an older or ancient 
central gneiss, and a younger or 1ecent gneiss , this last, which 1s 
petrographically very distinct fiom the old gneiss, being accom- 
panied by micaceous and hornblendic schists The studies of 
Gastaldi, published in 1871, and those of Neri, in 1874, while 
confirming the results of von Hauer and of Gerlach, furnish us 
with further details respecting these teiranes and their litho- 
logical characters It should here be remarked that all of these 
observers appear to agree in placing the houzon of the grete 
verde (Huronian) between the ancient gneiss (Laurentian) and 
the recent gneiss 

Before becoming acquainted with the first results of these 
observers, the writer, from his own studies m North America, 
was led to precisely similar conclusions, and m 1870 announced 
the existence of a senes of younger gneisses very distinct from 
the old Laurentian gneisses, and accompanied by crystalline 
hmestones and by micaceous and hornblendic schists To this 
younger terrane, on account of its great development in the 
White Mountains of New Hampshire, he gave in 1871 the 
name of Montalban ‘This series appears to be identical witn 
the younger gneiss of the Alps, the so-called Mercynian gneisses 
and mica schists of Bavaria, the granulites, with dichroite- 
gneiss, mica-schists, and lherzolite of the Erzgebirge in Saxony , 
and similar rocks in the Scottish Highlands The Mont- 
alban terrane in North America contains not only crystalline 
limestones, but beds of lherzolite and of serpentine, resembling 
in this respect the Huionian and the Laurentian It 1s in this 
series, in North America at least, that are found the chief pait 
of the veins or endogenous masses of gramite, which cary 
beryl, touimaline, and the ores of tin, of wanum, of tantalum, 
and of niobium 

Gastaldi, in an essay published in 1874, declares that “the 
Pietre verdi properly so called” 1s found between ‘‘ the ancient 
porphyroid and fundamental gneiss” and ‘‘the recent gneiss, 
which latter 1s finer-grained and more quartzose than the other ” 
This youngei gneiss he also describes as a gneissic mica schist, 
and as a very micaceous gneiss passing into mica-schist, and often 
hornblendic , the two gneissic series being, according to him, 
easily distinguished the one from the other To these two divi- 
sions, superior to the ancient gneiss—that 1s to say, the true 
Żele verdi and the younger gneiss—Gastaldi adds a third division, 
stall more recent This highest division contains considerable 
masses of strata called by him argillaceous schists, and other- 
wise lustrous, talcose, micaceous, and sericitic schists Asso- 
ciated with these are also found quattzites, statuary and 
cipolin marbles, with dolomite, harstenite, and sometimes horn 
blendic rochs and serpentines, the presence of which ın this 
division, and also among the recent gneisses, as well as “‘in the 


izire vei dt proper,” was regarded by Gas‘aldi as justifying the 
name of ‘‘the zeżre verdi zone,” often given by him to the 
whole of this tupie group of crystalline schists, which he recog 
nized as younger than the cential gneiss } 

VI Taconian —This third division, to which Gastaldi did 
not give a distinctive name, has, as ıs well known, a very in- 
teresting history in Italan geology A terrane having the same 
horizon and the same mineralogical chaiacteis 1s found developed 
on a grand scale in North America, where it includes quartzites, 
often schistose, and sometimes flexible and elastic, with crystal- 
line limestones yielding both statuary and cipolin marbles It 
also contains deposits of magnetite and of hematite, as well as 
important masses of limonite, which 1s epigenic ın some cases of 
pyrites, and in others of chalybite, two species which form, by 
themselves, large masses in the undecayed stiata This same 
terrane contains, moreover, 100fing-slates, as well as lustrous 
unctuous schists, ordinaily holding damouiite, sericite, or pyio- 
phyllite, but including, occasionally, chlorite, steatite, and horn- 
blendic rocks with serpentine and ophicaleite We also find 
among these schists, which are met with at several horizons in 
the terane, layers which are visibly feldspathic, with others of 
ill-defined character, which, however, ate conveited into kaolin 
by sub aenal decay These same schists furnish remarkable 
ciystals of rutile, and also tourmaline, cyanite, staurolite, garnet, 
and pyioxene This terrane, which, moreover, appeais to be 
diamond-bearing, was described in 1859 by the late Oscar 
Lieber, unde: the name of the Itacolumitic group Eaton 
already, in 1832, had plced the quartzites and the limestones, 
which form the lowe: members of this group, in the Primitive 
division The argillites in the upper part of tne group were 
regarded as the inferior rember of his Transition division, and 
were, accoiding to him, overlain unconformably by the fossılı- 
ferous graywacke (First Giaywacke), made the upper member of 
this same Transition division In 1842, Ebenezer Emmons ın- 
cluded ın what he then named the ‘laconic system the whole 
of this crystalline series, to which he added the graywacke , but 
in 1844 he separated this latter, ın which he had meanwhile 
found a tilobitic fauna, and gave it the name of Uppe: Taconic, 
the inferior and crystalline portions being the Lowe: Taconic 
Many years of study have shown me that this upper division 1s 
entirely dependent of the Lower Taconic, with which the 
fossiliferous graywacke series ıs found in contact only in ceitain 
localities, while ın many others it rests directly upon more 
ancient crystalline terranes Seeing, morever, that the Lower 
Taconic 1s found without this graywacke, in a gieat numbei of 
localities, from the Gulf of St Lawrence as far as Alabama 
to the south, and as fa: as Lake Superio to the west, and 
recognizing also the fact that the Upper Taconic 3s really a 
part of the Cambrian (as was avowed by Emmons himself in 
1860), the author proposed in 1878 to limit the use of the teim 
Taconic to the crystalline infia-Cambrian series which forms the 
Lower Taconic of Emmons and the Itacolumitic group of Lieber, 
and to call ıt the Taconian terrane 

The history of the various attempts made by the partısans of 
the metamorphic school to establish a more recent origin for the 
Taconian is a curious one, Various American geologists, adopt- 
ing for the most part stratrgraphical arguments, have successively 
referred ıt to the Cambrian, Ordovician, Silurian, Carboniferous, 
and Tuassıc horizons It ıs, however, to be noted that thése 
same geologists have a'so maintained the Palzeozoic age of the 
greate: part of the other crystalline terranes of North America, 
comprising the Montalban, the Huionian, the Aivonian, and a 
part of the Laurentian itself The want of any conception of the 
principle of mineralogical development in the history of the 
crystalline schists, conjoined with the difficulties arising from the 
stratigraphical complications met with at many points along the 
eastern border of the great North Amenican Paleozoic basin, has 
helped to confirm the belief of many American geologists in the 
hypotheses of the metamorphic and metasomatic s-hools ? 

§ 10 The mineralog'cal resemblances which exist between the 
vauious ci ystalline ter:anes above mentioned are easily recognized 

* This question ıs discussed at length by the wnter (“ Mineral Physiology 
and Phystography ” pp 457-96) in a study of the geology of the Alps and 
the Apennmices, and of the serpentines of Italy See als» his paper on 
“í Gastaldı and Italian Geology,” containing 1 hitherto unpublished Jetter 
from Gastald:, in the Geologrcal Magazine for December .887 

2 Fhe reader who wishes to follow this question will find ıt discussed with 
much detail in the volume alreadygcited ‘Mieral Physiology and Physio- 
graphy ” (pp 517-686) under the title of ‘* [he Taconic Question ın Geology ” 
It ıs also treated, with some new facts, in the American Naturalist for 
February March and April, 1887, in an article entitled “The Taconic 
Question Restated ” 
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The type of 10chs characterized by ontaoclase, appearing m the 
fundamental granite and the gianitord gneisses of the Lawen- 
tian, 1s again found in the quartziferous porphyiies of the 
Arvonian, in the Montalban gneisses, and, though less distinctly, 
m the feldspathic rocks of the Taconian The non-magnesian 
micas, rare in the fundamental giamte and the Laurentian 
gneisses appear abundantly in the Montalban gneisses and mica- 
schists, as well as im the lustrous schists which we found im the 
Huronian and the Taconian, and which predominate in the 
latter It 1s further to be 1emaiked that the simple silicates of 
alumina, such as andalusite, cyanite, fitnolite, and pyrophylhite, 
as yet unknown in the more ancient terianes, are abundant in 
the Montalban, and aie alsa foind in the Taconian At the 
same time, crystalline limestones, oxides of iron, and calcareous 
and magnecian silicates, aie met with in every teriane above the 
fundamental granite 

The chemical and mineralogical driferences between these 
various terranes are more remaihable than the resemblances, a 
fact which, however, has not prevented some observers from 
confounding the younger with the o:der gne.sses Again, the 
resemblances between the Huioman ard Tacoman terianes led 
the late Prof Kerr, in North Carolina to refer the latter terrane 
to the Huionian Moreover, ın the vicimty of the Lakes Superior 
and Huron, where we find alike I amentian, N’ nan, Huronian, 
Montalban, and Tacoman, the oitciops of this last were con- 
founded with the Huronian by Muray and by othe: observers 
In 1873, however, the author, distinguish ng between the two, 
gave to the Tacomian in this region the provisional name of the 
Animikie senes It was not until later tnat he recognized the 
fact that this series, which is here faand ın certain localities 
resting unconformably upon the Huionian, is no other than the 
Taconian Emmons, on the contialy, who had long known the 
existence in this region of what he called the Lower Taconic, 
believed that the terrane to which the author gave, in 1855, the 
name of Huromian, was identical with tins same Lower Taconic 
or Taconian, ‘The differences between these two te1ianes in the 
basin of Lake Supeiion, first no ed by Logan and later by the 
author, are clearly *brought out by the recent studies of 
Rominger 

Upon all these different tenanes, meluding the Taconian, 
there rests ın discordant stiatification in this 1egton a vast series 
of sandstones and conglomerates, with contemporary hasic plu- 
tonic rocks, the whole remarkable by the presence of metallic 
copper This senes, which had beer alternately confounded 
with the Huronian and the Taconian on the one hand, and with 
the trilobitic sandstones of the Cambian on the other, was for the 
first time separated by the autho: ın 1873, under the name of the 
Keweenaw group, a term changed by him in 1876 to that of the 
Keweenian terrane It still remains to be decided whether this 
series, upon which 1est unconformably these same tiilobitic sand- 
stones, should form a part of the Cambrian, or should constitute 
a distinct terrane between the Taconian and the Cambrian 

§ 11 In submitting to his colleagues of the International Geo- 
logical Congress this summary of his canclusions, based cn over 
forty years of study, the author takes the linerty to state that the 
notions here advanced 1s to the origin, the chemical and mmera- 
logical history, the subdivision, and the nomenclatwe of cystal- 
line rocks, are for the most part the generalizauons of a single 
observer He now offers them as a first attempt at a classifica- 
tion of the indigenous rocks, and at the same time as an exposi- 
tion of his crenitic hypothesis, and of the mineralogical evolution of 
the globe, which he conceives to have aetermmed the succession 
and the chemical natuie of the masses which he has named 
crenitic, as well as those of plutomic masses He feels at the 
same time that his work 1s fai from complete, and that to others 
must now be left the task of coviecting and finishing tt 

As a large part of these rest Its, so far as regaids geognostic 
classification, appeared for the first time in the Repoits of the 
Geological Suvey of Canada, the author may be permitted to 
say, in closing, that the first publications made by that Geo- 
Iegical Survey on the crystallime rocks of Canada—that 1s to say, 
the reposts of progress for the years 1845 and 1846, were pre- 
pared by him, and published in 1847, from the notes and the 
collections made by Logan and by Muiray m the two years 
preeious Moreover, all the statements relating to the minera- 
logy, the lithology, or the chemical composition of the 1ocks 
of Canada, which are found in the official repouts from 1847 to 
1872, when the author 1esigned his position as a member of the 
Geological Survey of Canada, weie witen by him or under his 
personal duection T STERRY HUNT 
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SOME QUESTIONS CONNECTED WITH THE 
PROBLEM PRESENTED BY THE CRYS- 
TALLINE SCHISTS, TOGETHER WITH 
CONTRIBUTIONS TO THEIR SOLUTION 
FRCM THE PALZOZOIC FORMATIONS? 


"THE question of the “crystallme schists” still presents so 

many unsolved difficulties, and the views of contempo- 
raneous fellow workers diverge herein so widely, that an 
attempt at unanimous agreement on the points at issue must at 
present be regarded as premature Tus assuredly does not 
prevent our taking counsel together, interchanging observations, 
and endeavouring to gain solid ground, whence a future solution 
can be aimed at Each geologist will approach such a con- 
sultation n a way differmg in accordance with his own 
experience 

I can only contribute expenence gained by the study of the 
metamorphic crystalline schists, belonging to the Paleozow 
formations that have been proved to have resulted] fiom the 
action of contact or dynamic metamorphism on eruptive ot 
stratified rocks, the latter including the tuffs The azeet apph- 
cation of this experience to ač Aichean crystalline schists 
appears to me prematme—. e rather a bema pı obandum than 
piobatum Doubtless there are cases—as, for instance, in the 
so-called flasergabbios or zobtenites, which, apparently, must be 
regaided as quite analogous to the alteration of the diabases in 
the Paleozoic formations Indeed, the same essential featu es 
waich Lehmann has described in the development of the Saxon 
“ flasergabbros ” have been demonstrated by Teall in the Lizaid 
gabbios, G H Willams ın the Baltimore gabbros, and Hans 
H Reusck in Norway But Hans H Reusch also mentions 
bedded gabsios* as well as eruptive flasergabbros, differing thus 
from Lehrrann, while Ciedner and Roth appear by no means 
willing to concede all that 1s contamed in Lehmann’s book 
This fundamental difference must, however, be noticed Lehmann 
holds the Aıchæan schists half for metamorphosed sediments, 
half fon interbedded or ınjected eruptive rocks , and although I 
cannot agree with or follow Lehmann ın every detail (and, above 
all, lay more stiess upon the altered tuffs), still on the whole I 
can but support him in this view Roth, on the other hand, 
holds all tre Archzean crystalline schists—mestones, quartzite, 
gnejss, mica schist, amphibolite, &c —for schostose, plutonic 
(only ın fcrm not eruptive) rocks (Æ? stars ungshi uste) , finally, 
Credne: holds the majority of the crystalline schists, including 
granite-gneiss and flase1-gabbio, for the normal stiatified sedi» 
ments ofa primeval ocean, their crystalline nature being essentially 
not due to metamoi phism 

I have dwelt thus at length on this point in order to demon- 

strate that there exist numerous controversies even on those 
questions that admit of solution by reason of the most undoubted 
pseudomor phic changes (hornblende afte: diallage, hypersthene, 
augite , zorsite, epidote, actinolite, quartz, albite after lime-soda 
feldspar), end by 1eason of the presence of the osegenal er uptrve 
structure 

My stand point ıs identical with that expressed by Cail 
Fnediich Naumann ın the following words Ay task above all 
else 1s to study the metamorphism, with aespect both to substance 
and to sts uciur e, of the fossrlefer ous sediments and thee uptiver ocks, 
together with the tufs intercalated therein Much has already 
been done especially with respect to contact-metamorphism, 
which 1s more shaiply defined than 1egional or dynamic meta- 
morphism There remains, howevei, much to answer, es- 
pecially as the primary structures of orginal schistose eruptive 
rocks and the structure and substance of certain very common 
sedimentary rocks (as, for instance, the greywackes, the so- 
called gieywache schists, or the majority of the tuffs) are 
still too little known to affoid a firm basis for the study of 
metamorpliuc processes « 

Sull the detailed solution of the following question would be 
of no little value for the study of the Archzean schists — 

(1) Wha: materal agieement cr difference exists between the 

* “Enmge Fragen zur Losung des Problems der krystallimschen Schiefer, 
nebst Beitiagen zu deren Beantwortung aus dem Palaoz»icum,” von Prof 
Dr K A Lossen * Etudes sur les Schistes cristall ns,” 1888 Published 
by the International Geological Congress in London, 1888 (Translated from 
the German vy Dr F H. Hatch) 

2 Giving a s*mewhat wide meaning to the word “‘gabbro’”’, he now says, 
‘dioritic rocx,” “altered gabbro and dinbase ” In the Hartz the mterest- 
ing gabbro district of Hartzburg presents, among numerous other varieties, 
some which show layers alternately richer 1n plagioclase and diallage (bronzite) 


or present _//2ser structure with biotite and possess thus a bedded like but 
10ta tiue ¢edded parallel structure These r.cks are true eruptive gabbros 
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results of metamorphism due to the contact of granite with 
fossilife.cus sediments and the eruptive rocks intercalated 
therein, on the one hand, and the Archzean schists on the other ? 

For such a comparison useful data are furnished by the 
Hariz These mountains, consisting of fossiliferous sediments 
and the most diveisified eruptive rocks, already plicated at 
the Coal-measure period, represent a fanly average section 
of the earth’s crust, 2 e although there 1s no axis of crystalline 
schists, the strata, together with diabases, heratophyres, and 
the accompanying tuffs, afe considerably depressed between 
highly elevated plutonic 10cks (granite, gabbro, &c ) 

The contact-sones around the gabbro and gianite present the 
following authigenic wzznera/s quartz, orthoclase, albite, 
plagioclase, biotite, muscovite, hoinblende, actinolite, augite, 
bronzite, chlorite, epidote, garnet, vesuvian, tourmaline, axinite, 
wollasto -1te, cordierite, sphene, spinel, andalusite, rutile, mag 
netite, hematite, titaniferous non ore, magnetie pyrites (pyrro- 
thine), and other sulphu ores, calcite, fluorite, apatite , and con- 
tinued investigations will easily add others to the list, as, for 
instance, anatase, zoisite, lithionite, lepidolite, corundum, silli- 
manite, cyanite, graphite—indeed, the four last-mentioned 
minerals have already been detected in certain mineral aggrega- 
tions in post-granitic dykes of the Hartz, that probably aie to be 
referred to metamorphic influence But not only do these minerals 
shaw gieat resemblance to these which are most frequently pi esent 
wn Archean crystalline schists, their combination to definite 
mineral aggregates and rocks also makes the analogy ceren more 
complete In the nor mal gnesses, which aie derived, with great 
diversity of structure, from the culm greywackes and the grey- 
wache schists of the Obei hai tz, m contact with gianite and gabbio, 
are intercalated cordtertte- and gai net-gueisses and ausite- (or 
bs onsite-) bearing gnersses, which are produced by the alteration of 
schistose and calcareous sediments  Saccharoidal guar tsetes are 
clearly produced by the reciystallization of Carboniferous or 
Devonian lydites (Kreselschiefer) , and ıt 1s very difficult to dis- 
tinguish the-e fiom rocks produced by the contact-metamorphism 
of nearly pue quaitz-sandstone (Quarsetsandstecne) Horn- 
stones (coi néenne), which contain garnet, amphibole, augite <01 
bionzite}, schorl, andalusite, apatite, as well as orthoclase and 
plagioclase, are found replacing mzca-schists and phyllites The 
thin Zemestone-seams in the Lower Devoman (He cyntan), Upper 
Devonian, and the Culm-measmes, are partly metamorphosed 
to compact or phanero-crystalline ‘‘ deme silicate-hor nstonts,” 
containing garnet or other allied silicates—vesuv.an, epidote, 
malacolite, cordierite, amphibole, sphene, &c, ın places also 
fluouite or aximite, and corresponding to the gainet-rocks, 
epidote-rockhs, pyroxenites, ecklogites, &c, of the .Aichean 
formation 

In part, however, they have undergone marmoiosis, while 
being impregnated with gainet or other silicates and locally 
with ores , even anthiaconite 1s not altogether absent from these 
marbles Amphibolites are in part also derived from calca cous 
sediments , those, however, that contain felspar (plagioclase) 
in any essential quantity can be demonstrated to result fom 
the conlact-metamor phism of pre-grante, Devonian, and Cai- 
boniferous drabases that have been plicated and metamorphosed rn 
common with the siata Further, there are, in the granite and 
gabbro contact-zones, alteration products of the drabase that are 
rich in beotite , and other pre granitic eruptive masses, such as the 
augite keratophyies and the augite-o:thophyres, show a gieat 
abundance of biotite, which 1s associated with a recrystallization 
of the orthoclase and of a part of the augite This biotite is 
certainfy developed at the expense of chlonte derved from 
auyite or primaly hornblende 

Schistose rocks with more abundant biotite, that are locally 
present among the more domiant massive 1ochs, bem the 
strongest 1esemblance to gainetiferous szca-schists In the 
por phy ods of the Hartz, which occur both within and without 
the contact-zones, we mainly find serzceézc muscovite , beyond 
the contact zone it occurs in such abundance as to produce very 
schistose ser.cite rocks, which, on the other hand, are here also 
derived directly fiom the porphyritic massive rocks These 
porphyroids I regard, from my present stand-point, as the 
metamorphosed pie-granitic tuffs of quartz-keratophyres and 
quartz-porphyries To these tuffs are perhaps related ceitain 
hoinstones, very rich wn o1thoclase, which occur in the gianite 
contact-zone with Devonian and Carbonifeious siliceous schists 
(equivalents of Adinole ?), 

Other questions are — 

(2) What differences exist in the o der of crystallization of the 
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minerals which compose gianites, quatz diorites, gabhios, 
dirbases, ın short holo- and phanero crystalline eruptive 10cks, 
and that of the secondary minerals produced in the contact- 
metamorphism of these eruptive rocks ? 

This question must te the more carefully answered, as, in 
sptte of the rich material so excellently collected and cleverly 
arranged for the use of science by HI Rosenbusch, the order 
of crystallization of the eruptive rocks 1s not yet firmly estah 
lished A cetan degree of 1egulaity is undeniable, but, on 
the one hand, the chemical law 1s, as Lagorio has demonstiated, 
more intricate thin that formulated by Rosenbusch , and on the 
other, the order varies quite unaccountably with alterations in 
the physical conditions of consolidation (compare granite and 
pegmatite) 

(3) Is the ophitic (diabase } structure under all circumstances the 
structure of an eruptive rock, or are there und »ubted sedimentary 
rocks possessing a similu structure ? 

(4) It has been proved that graphic granite, as micro and macio- 
pegmatite, forms an integial pait of true e1uptive 10ths, espe- 
cially of granite and ils porphyiitic modification Since giaphic 
granite ıs very common among the gneisses, the question arises 
whether ıt 1s to be regarded as a tiue eruptive rock, or whether 
snch occurrences can be proved to have been produced by 
thermal action, or even lateral «ecietion, 1n the sense of a partial 
solution of the neighbouring rocks 

Even 1f it be admıtted that all minerals can be produced, by a 
suitable vauiation of the conditions, either by consolidation, by 
separation from aqueous solutions, or by sublimation, still it 
does not follow, to my mind, that all tne structures that com- 
bine mineials to regular aggiegates, can be pioducea in like 
manner in these three moces of formation It seems to me that 
such structures—as, for instance, the ophitie (diabasic) or the 
pegmatitic (to say nothing of the stiuctures which are deve- 
loped ın 10ch> containing glass or othe: base)—that have been 
demonstrated to be character tstic of rocks of undouotd eruptive 
origin, must rather be regarded as indicating an ongin by con- 
solidation fiom a magmatic condition, se long as contrary pioofs 
are not forthcoming No one, to my knowledge, has ever main- 
tained that the ophitic or diabasic structure can be of sedimentary 
origin , but gabbros have been clarmed—wrongly, as I believe— 
as sediments, ın spite of the close relation of their structure to 
that of the diabases 

As regards graphic granite (or macro pegmatite), the case 1s 
somewhat different 

‘The frequent occurrence of such masses in gneiss has created 
the notion that they are integral components of the sediment- 
aiy gneisses And this view 15 maintained, although a con- 
siderable portion of these pegmatitic masses can be clearly 
seen filling vein-like cavities, while another part make up lenti- 
cular patches that follow, more or less, the dip and stuke of the 
schists ‘Ihe occurrence of simple aggregates of quartz and 
feldspar, that me of že al origin, must, then, in accordance 
with one’s experience of regional and contact-metamorphism, be 
unconditionally conceded while the absence of such aggiegates 
in the greywackes appears to me to absolutely disprove a deve- 
lopment by lateral secretions It 15 therefore not inconceivable 
that the pegmatitic aggregates 1epresent, so to speak, the quint- 
essence of the gneiss exuded into primary cracks At the same 
time, great caution 1s to be recommended , for, since the intro- 
duction of the microscope, mcr ofeymatite has, little by little, 
been recognized as an essential constituent of numerous acid and 
basic (with S10, per cent as low as 48) rocks The veins of 
graphic gianite in the Iartzburg gabbro have been held by 
some for segregation-veins They are, however, demonstrably 
apophyses of the eruptive granite, indeed, the principal mass of 
granite in the Biochen masszf1s, m the main, micropegmatitic 
The banded structure, with bilateral symmetry, of many peg- 
matites, which has been compared to that of many mineral 
veins, 1s no proof of theu non eruptive nature The augites, 
felspais and other minerals of lavas present banded structures 
with variable chemical compositiun banded structure with a 
chemical composition varying from that of diabase to granite- 
porphyry, 1s shown by corpound eruptive dykes, as has 
lately been well shown by Bucking, in the Thuringerwald 
(‘Jahrb d khgl preuss Geol Landesanst f 1887,” p W0, 
et seg) Even the dy usy character and the richness in mine als 
presented by the central portion of many prematite-dykes finds its 
analogy in the external shells of true eruptive granites, which 
may, however, be complicated by the nfluence of thermal actions, 
accompanying, or subsequent to, eruption Grant spherultes, 
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of a decimetre diameter, composed of maciopegmatite, enveloping 
a porphyrttie Carlsbad twin of potash-feldspar (orthoclase ot 
microcline), that occur in the gramite of the Riesengebirge, 
repeat, on the large scale, the micioscopic characters of the 
micropegmatite of ceitain quartz- and granite poiphynies (the 
granophyre of Rosenbusch) AU there Phenomena compel the 
assumption that at least a part of the peomatites are of wndubit- 
ably eruptive origin, and arouse in us the question whether this 
structure 1s not to be brought into connection with the origin of 
the gneisses 

(5) What are the differences between the primary structs es 
(due to consolidation) of the plutonic and volcanic 1ocks and the 
structues of (a) the crystalline sediments, (4) the metamorphic 
1ocks in contact with granite, (c) the crystalline schists ? 

(6) What 7 e/ab/e characters have we, to distinguish crystalline 
grains developed 7 seéz from clastic grams, ın cases where they 
occur, side by side, in one and the same roch ? 

The answer to this question has already frequently been 
attempted, among others in the most praiseworthy manne: by 
A Wichmann Jt 1equires, however a fresh solution based 
on the latest experiences ‘Ihe safest test of the authigenic, 
non-clastic nature of a grain 1s doubtless the presence init of 
enclosures of minerals that are also present in the rock as 
authigenic constituents External form and internal molecular 
relations, ın consequence of pressure phenomena, can, how- 
ever, be very misleading Hard mineials, especially, occur 
in clastic sand in very sharp cysta s (quartz, tourmaline, 
zircon, &e ) 

(7) Are the views of those authors justifiable, who concetve 
certain gneisses or porphyroid crystalline schists to have been 
produced by the injection of a gianitic nagma, 27 discontinuo, 
between the schists (Schzefer) ? 

(8) If the views expressed in the preceding question are jusf1- 
fiable, how aie the gneisses and poiphyiords, produced by the 
addition of granite 2 discontinuo to slaty sediments, to be 
distingushed (2) from true erupt.ve granite or its porphyritic 
modification, both having, under the influence of piessure, under- 
gone a “‘phyliitic” „modification , (6) from slaty sediments ın 
which aggregates or crystals of silicates have been deposited 
fiom water (quartz and feldspar) ? 

(9) What differences can be established ın mmcral composi*ion 
and structure between a true eruptive granite and an indubitably 
stiatified (not simply jointed or cleaved) so-called “ Lager giant” 
or granite gneiss ? 

An amalgamation of eruptive giantte with the maneral 
aggregates of the rocks ın contact has, according to my experience 
taken place in some cases, but I have not yet obseived an 
undoubted discontinuity ın such gianitic materal It 1s much to 
be desned that the French geologists (for instance, Michel-Léyy 
and Chailes Bariois), who defend the views formulated in Ques- 
tions 7 and 8, would enlighten us by good drawings of macro- or 
microscopic sections, as to how farın this difficult question ax 
encontestable separation of injected «1 uptive gianrie Jrom meta- 
mo phic gneiss is possible This would, without doubt, facilitate 
the solution of Question g Unanımıty on ‘his point will scarcely 
be obtained without a careful structural diagnosis, which, of 
course, must be supported by serviceable material, self collected 
1n the field 

(10) Are there any absolute material and structural differences 
between metamorphic 10cks of the granite contact-zone (horn- 
stones, cornéenne, &c, cp. Question 1) and iocks affected by 
regional or dynanuc (Dis/ocations-) metamoi phism ? or are such 
differences only 7 e/a/zve, and what are they? 

The exact solution of this question requires, above all, the 
assumption that only such occurrences shall be submitted to con- 
sideration that are unmistakably connectea with veseble eruptive 
rocks It should also not be ‘forgotten that rocks which have 
originally undergone contact-metamorphism have, in some cases 
subsequently lost theu peculiar characteristics 1n consequence of 
the influence of regional metamorphism With this qualification 
I am personally inclmed to concede only a 7e/ahve and not 
absolute differences I am guided m this, not only by my 
experience in the Hartz, which has made me acquainted with 
the 1emarkable variation of the metamorphic 1ochs ın contact 
with granite, according as they occur Just outside the contact- 
zone or in tts outer, middle, or inner division, or again 
according as they belong to the unpenetrated but eroded mantle 
of the eruptive cores, or to masse®, of greata or smaller extent, 
that have sunk deep in between the eruplive masses and have 
been covered up by them The rocks occurring thus differently 
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vary between a phyllitic clay-slate and gneiss, while the main 
mass of the slate- and grauwacke-hornstones present hittle 
1esemblance to the crystalline schists In the classic region of 
the E:zgebirge, however, there occu, according to the careful 
mvestigation of our Saxon colleagues, compact hor rstone-lhe 
o1 even conglomerate gi eywacke gneisses (the mica-trap of older 
writers) that present this analogy m a complete degree 
‘The same analogy ıs presented by Gosselet’s Lowe: Devonian 
“‘cornéite” (to be distinguished from corndéenne, the product 
of contact-metamorphism) from the regionally metamorphic 
Ardennes of Belgium Again, the Lower Devoinan Jossilifei ous 
sediments of the Ardennes, containing gar nels, hornblende, and 
graphite, that are so well known through A Renard’s admnable 
descriptions and drawings, remind one of hornstone, although 
no contact with eruptive rocks has been observed affecting either 
them or the Cambr tan gar netfer ous “ Wetzschiefer” of Vielsalme 
The association of such hornstone-like rocks with those of the 
usual phy.litic type of 1egional metamorphism tecalls the 
occurrence of lime silicate-hornstones ın the outermost zone 
(beyond the zone of the ‘‘ Knotenschiefer” around the granite 
of the Rammberg Whatever explanation of these phenomena 
may be grven—Gosselet is decidedly in favour of dynamic 
metamorphism as opposed to a latent @ntact-metamorphism— 
at least this 1s evident, that important contubutions to the 
question, here formulated, can be furnished by the Ardennes 





ON THE CLASSIFICATION OF THE 
CRYSTALLINE SCHISTS} . 


“THE most important constituent of the earth’s crust—the 
crystailme schists—has 1emained, with respect to their 

field-relations and their origin, the most shrouded ın dark- 
ness The difficulties that bar the way are quite excep- 
tional We have frequently to deal with rocks that have 
undergone subsequent alteration, without being able to determine 
then original constitution, and without being able to explain the 
nature of the change We have, as it were, to deal with an 
equation with two unknowns—we cannot solve it 

At the present time we meet with a number of attempts to 
classify the crystalline schists, mainly according to petrological 
characters, ın stratigraph.cal gioups I regard these attempts 
as premature, for this 1eason microscopists are unfortunately 
very behindhand ın the exact investigation of the crystalline 
schists, and of the half-clastic, half-crystalline sediments The 
purpose of these lines 1s to direct attention to another difficulty 
which has not yet received sufficient consideiation, but which 
bars the way to every attempt of that kind—namely, the 
mechanical metamor phism diy ing mountain-formation 

That, by tke plication of the Alps, the constitution of the rocks 
has been completely changed, 1s most directly proved by an ex- 
amination of the sedimentary 10cks , because the latter can be 
also studied 1a an unaltered condition in adjacent localities The 
commonest changes met with heie in connect on with folding 
are — 

Deformation of fossils, pebbles, or ciystals (compression in 
one dnection, extension in another) 

Cleavage (7) ansver salschiefer ung) 

Cleavage with Jinear extension 

Puckering 

Inteinal formation of breccias and cementing of the same by 
secretions A 

Internal formation of innumerable slickensides, SO as to 
change the whole structure 

Scaly stiuc ure, produced by the compression of oolitic 
structure 

Alteration of hematite and limonite into magnetite, 
connection with cleavage 

Marmonosis of the limestones 

Formation of confusedly ‘‘ kneaded ” 
turen) 

Development of new mmeials (ganet, stawolite, mica) im 
places that havs undergone crushing 

Now, sedimentary rocks, metamorphosed in the above way, 
are frequently found in extiemely narrow syaclinal zones, nipped 
in between 1ocks belonging to the crystalline schists The 
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Alpine zones, which consist mainly of crystalline schists, are 
termed central massifs Such intercalations of mechanically 
metamoiphosed sediments with the crystalline schists are very 
frequently to be observed at the ends of the strike of the centrat 
massifs, and between the cents al massifs , they are not rare even 
in the intertor of the central massifs The crystalline schists 
and metamorphosed sediments not only piesent the same strati- 
giaphical position, but also similar characters ın other respects 

The cleavage of the sedimentary rocks may be continued in the 
same direction into thé crystalline schists, and simlar contor- 
tions may traverse both n the latte, asin the former, a marked 
linear extension ın the same or but shghtly deviating direction 
may be present calcareous patches in the crystalline schists are 
crystalline and granular, and contain layeis of mica-scales which 
have undergone extension, piecisely as in the neighbourmg 
Jmassic limestones, &, &c From these facts we see that 
in these crystalline schists we have not to deal with rocks of 
ouginal constitution, but that both these rocks and the 
sediments have undergone similar mechanical metamorphism 

The only difficulty ın dealing with the schists 1s contained in the 
fact that we are never m a position to describe the ongmal ap 

pearance of the rock before it underwent the mechanical 
metamorphism = @ 

Now it 1s m the crystalline schists that the plications of the 
earth’s crust are most potently developed The isoclinal and 
fan-shaped folds, the wedging and ‘*kneading together” at the 
contact with the sediments—in short, all these high forms of dis- 
location, which are the earliest to modify the ner structure of 
rocks, are to be found in the crystalline zones of the Alps They 
ere most highly developed in the northern series of the central 
massifs (Mont Blanc, Auguille Range, Finsteiaar-wassz/, 
Gotthard-massef, Silvretta-massif, &c ) 

At first sight ıt appears as if the crystalline schists and the 
true sediments, 1n the Alps, were separated by a constant un- 
conformity, but frequently even recent sediments are found 
folded ın, parallel with the crystalline schists Again the 
sediments often take the position of a central massif, mdeed, 1t 
seems as if a great part of several of the central massifs consisted 
of Palzozoic sediments On the other hand, ın the southern 
central massifs of the Central Alps, we see the crystalline schists 
lymg ın all respects like the sediments 

‘Those who have worked in these parts of the Alps will 
have remarked how often the mechanical crushing under- 
gone by the rocks obliterates the mits of stratigraphical and 
petiographical characters, and how many rocks have become 
confused thereby ın then development (zsdeldungsiwerse) 
Such changes can sometimes be directly proved to be the result 
of local crushing , sometimes, however, they are regional, and 
then passages into the unaltered 20ck are difficult to trace All 
degrees of change by earth-movements are to be found, fiom a 
slight alteration of the stiucture up to complete metamorphism 
In hundreds of places one does not know whether one has to 
deal with the residual traces of original bedding or with 
a cleavage (Zrausversalschrefer ung, Quetschungsschrefer ung) 
that has completely obliterated the omginal structures In 
many cases it is impossible to distinguish between a schistose 
stiucture (Schzeferung), superinduced by earth-movements, and 
one that 1s original Schistose stinctures which cross one 
another are by no means rme Whether the more pronounced 
or the less definite one ıs then the orginal is often not to be 
decided Even an eaact microscopical examination will often 
not suffice to distinguish between structures resulting from crush- 
mg®and lateral deformation, and the fluxion-structure of an 
eruptive rock It is certain that a structural modification by 
earth-movements has everywhere taken place where linear ex- 
tension abounds The latter ıs never orginal In such 
crystalline schists with linear-patallel structure there are often 
elongated, 1agged muca-scales ‘lhe linea: extension can go 
as far as the development of rod-like separation (stengige 
sldsondes ung) 

Are there any rocks left in the central massifs of the Alps 
which have undergone no change im structure during the 
orogenetic processes? 

The metamoı phism can penetrate still deeper 

Enormous zones, for instance, 1n the interior of the Finsteraar- 
masstf, that were formerly held to be true crystalline schists, 
piove to be originally clastic rocks of the Carboniferous period 
that have been squeezed into schists, and pervaded by 
secondary mica Conglomeratic 10cks of the Vernucano gioup, 
and clay-slates, nipped into the ceznal massif, have become 
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crystalline, schistose, and even gneissose They can scarcely be 
distinguished, ın the field and ım the hand-specimen, fom 
crushed gneisses pervaded by sericite Guianites can be proved, 
locally and perhaps also regionally, to have been compressed 
into gneisses Gmneisses, having a different position relatively 
to the pressure, have localiy become granitoid Massive 
eruptive felsite-porphyries have become felsite-schists Maica- 
schists have been diagged out, their quartz grains ground 
down , and the whole converted into a rouh that one would be 
inclined to describe as a sandy clay slate Hven Luassie slates 
with fossils have been converted into garnetife.ous mica-schists, 
staurolite schists, &e The boundary between the old crystalline 
schists and real seduments in the Alps has, by such processes 
of dynamic metamorphism, been obliterated, and the proper 
characte of the rock so altered as to render recognition impos- 
sibie When we see, ın true sediments, new minerals developed 
by the progress uf the mechanical metamorphism (magnetite in 
the crushed Oohtic ironstone of the Winugalle, garnet in the 
Belemnute-slates of Scopi), the question arses, for the crystalline 
schists of this and neighbouing regions— Which minerals are 
original, and which have been produced subsequently, by 
otogenetic processes ? 

We arrıve at this conclusion — The constitution of the cr ystalleie 
schists in the Alps has been much changed by the orogenetic pio- 
cess (dynamic metamorphism) Original material and mater ral 
mechancally pi cduced ata tater period, aie often noi to be separ ated 
jiom one another 

Besides these, the Alps present other difficulties that stand 
in the way of the recognition of a stratigraphical giouping of the 
crystalline schists The field-relations are irequently so intricate, 
that often it 1s very difficult to decide what originaily lay under 
and what above, and whether the enormous thickness, for 
instance, of many gneiss-complexes, 1s real, or merely produced 
by repetitious of the folding, the folds being concealed by 
cleavage 

Jt follows that, 1f, on the basts of petrogiaphical relations, a gene- 
ral stratigraphy of the crystalline schists 1s to be attempted, ¢#zs 
must neve take place as the result of obsts vations made in placate 
regions of the eaith’s crust , distracts must rather be chosen which 
are not infiuenced by disturbances of the Alpine character inthe 
question of the stratigraphy of tiue crystalune schists, the Alpine 
geologist 1s not in the position to fuinish material of essential 
value, he must rather wait foi the results of the workers in 
othe: regions, ın ordei to be able to apply them to his own 
district The dislocations of fractured regions have, n the main, 
left unaltered the constitution of the rocss Lhere, then, the 
crystalline schists can be studied in their unaltered condition. 
There also they he in flatter and more regular bedding , and a 
stratigraphical sequence 1s sooner to be found than in the Alps 





ON THE ORIGIN OF THE PRIMITIVE 
CRYSTALLINE ROCKS? 


[y this paper the author buefly summarizes the ideas prevailing 
on the origin of the ciystalline schists, and throws a doubt 

on the current opinion that the primitive rocks have been formed 
by the duect crystallization of then constituents He divides 
his treatise into two parts (1) stratigraphical considerations , 
(2) the mode of association of the component minerals 

(1) Stratigy aphical Concides ateous —The pumitive crystalline 
rocks fom the fundamental floor upon which he the eare: 
detittal deposits, their schistosity being often parallel to the 
stratification of the latter 

Although composed mainly of acid gneisses, the primitive 
rocks present countless variations in chemical and mineralogical 
composition , they include very basic representatives, such as 
the amphtbolites, pyroxenites, peridotites, cipolines, and dolo- 
mites, &c  ‘Lhese intercalations are always parallel to the 
schistosity tney form elongated lenticular patches, of which 
the greater axis 1s In the direction of the general banding 

At the same time, their relative homogeneity ın composition 
is shown by comparison of sequences established, not only in 
Europe, but also m the United States and the rest of the voila 
Acid gneisses predominate at the base, then come frequent 
intercalations of muca-schists and leptynites, with which aie 
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associated amphibolites and cipolines Above this fist division 
chloiitic and seiicitic mica schists are developed, alternating 
occasionally with amphibolitic layers This second stage :s 
succeeded by a series which also compnses hornblendic and 
augitic {cornes vertes) schists, but includes, forthe, the first 
detrital deposits At every houzon tere ıs a gradual passage 
fiom the one stage to the other ‘The fist detrital deposits 
alternate with sericitic and chlontic schists , and even as far up 
as in the Cambrian, Jaige bands of felspataic schists, which can 
scaicely be distinguished fiom the moie ancient gneisses, ae 
developed in connection with the intrusion of gianite 

The pimitive rocks are, as fist pomted out by the author, 
injected and penetrated by ancient eiaptive iocks This 
phenomenon 1s al o to be observed in the earlie: detrital schists 

Rolled pebbles and fragments of gneiss, mica-schist, &c 
have been 1epeated|y found in the granit.c and granulitic gneisses 
of various localities The authoi’s own observations lead him 
to compare these phenomena with those in which rounded balls 
have been inclosed in a tiuly eruptive granite In numerous 
cases, in which fragments of gneisses have been erclosed in other 
gneisses, he has always been able to piove that the enclosing 
10ck 1s much more felspathic than the inclosed fragments 

‘Lhese facts cannot, therefore, be adyanced ın support of the 
detiital origm of true gneisses 

(2) Mode of Assocra'ion of the Component Ahnerals —The 
muneralogical compos'tion of the gneisses and of the schustose 
basic 1ocks associated with them 1s nearly identical with that 
of the granular eruptive rocks, and al) the types of the older 
eruptive rochs have their representatives in the schistose series 

A gieat analogy therefore exists between the natural forces 
instrumental in the production of the two series 

Speaking generally, the older eruptive 10chs are rigorously 
homogeneous ove: vast areas fragments of “hese rochs ae 
everywhere comparable to one another: This homogeneity 1s 
1eproduced in the schistose series , but 1t 3s, so to speak, periodic, 
and one must first hnow the orientation before comparing 
fragments taken from a distance 

The structure of the gneisses presents a series of successive 
crystallizations, accompamed by mechanical phenomena and a 
cementing of the dislocated components The author, while 
seeing ın these phenomena the traces of a series of metamot 
phic actions, followed by the mjection of foreign material, does 
not wish to deny the additional intervention of secondary 
mechanical actions, But, whateve theoretic explanation be 
adopted, the facts are well estabhshed, and ineconcilable with 
the assumption of a pieliminary mixing of the magm of the 
schistose rochs, and therefore with the hy pothesis of a primordial 
ougin 

‘The author then proceeds to demonstrate at some length that 
the intimate stiucture of the gneisses 1s identical with that of 
sedimentary schists modified by conlact metamorphism, and 
finally injected by eruptive rocks 

Microscopie studies have disclosed the minute liquid inclusions 
contamed by the quartz of the gneisses Znhel and K -lhowsky 
have made the interesting observation that the streams of in- 
clusions are 1es*ricted to the central portions of the quaitz grains 
and aie not prolonged to the perphery , and De Lapparent 
adduces this fact as a proof that the grains have not been derved 
from a pre-existing rock But this argument .» overthrown 
by the fact that the quaitz-giains m the Cambrian micaceous 
schists, which are of indisputably detrital origin, present exactly 
thesame phenomenon It admits, moreover, of a very simple ex- 
planation Ihese quattz-grains, of clastic origin, have undergone 
subsequent enlargement by the assimilation of secondary quartz, 
which tends also to give them an exterioi crystalline form This 
secondary quartz 1s poor in liquid inclusions, and encloses scales 
of black mica and other minerals 

General Considerations and Hypotheses on the Origin of the 
Piimntive Rocks —Among the hypotheses a lvanced to explain the 
origm of gneiss, the author discusses the two that have found 
the most general acceptance The first, which 1s now somewhat 
abandoned but has the merit of perfect clearness, makes the 
gneisses the result of a kind of conflict between water and the 
primary molten magma of the earth The other explana‘ion, 
which 3s more vague, accords to the gneisses a sedimentary 
origin ‘They are the deposits of a hind of supersaturated sea, 
which precipitated on to its floor the Successive ciystalline bands 
which characterize the gneisses Note that this hypothesis 
presupposes a flooi—an unknown substratum 

(1) Geologists originally supposed that the first substratum was 





° . 


formed by the granites which are found cropping out over suck 
vast areas Detailed studies have shown, however, that the 
granites are younger than the gneisses which they traverse, 
inject, and displace Even the most ancient among them are at 
least younge: than the first detrital schists 

It is therefore to the gneisses, distinctly banded and alternating 
im their lower beds with mica-schists, that this mixed origin— 
this 74% @écimes pruno diales— must be athıbuted 

Has this substratum of the terrestuial crust ever been seen in 
the most disturbed regions? 

Cordier supposed that terrestrial refrigeration was constantly 
increasing, 1n the downward direction, the thickness of the first 
solid cust If we could descend through the earth’s ciust, we 
should pass successively through 10chs of mcreasing basicity until 
we should find, enveloping the sull incandescent nucleus of 
impure iron, a rock analogous to lherzolite 

A serious objection to this 1s the fact that a descending order 
of pasicity 1s not boine out by the stratigraphical relations of the 
gneisses Lherzolite is found erupted through the primitive 
10cks , and the basic peridotites are mtercalated moderately high 
up in the gneissic seres 

From the purely speculative point of view ıt 1s improbable 
that the fist products of consolidation did n& receve a thorough 
mixing, rendering the rock homogeneous, and preventing the 
formation of those numerous micaceous membranes so charac- 
teristic of the primitive rocks If these first products were acid, 
as there 15 reasor. to suppose, the fist substratum must have 
constituted a massive and homogeneous granite It 1s on a floor 
of this hind that the precipitation of the atmospheric waters 
must have prepared the elemeats of the fist detrital rocks—thé 
fist arhoses 

(2) The second explanation—the successive crystallzation of 
bands of gneiss from the waters of a universal sea—encounters 
similar difficulties It appeas to the author irreconcilable 
witn the structure of tne gneissic rocks The continuous mem- 
branes of mica, and the almost vein-hke appearance of the 
quartz and felspar, do not accord with the notion of con- 
cretionary deposits that this hypothesis requires, supposing the 
supersaturated liquid to have been ın a state of perfect tran- 
quillity If, on tle other hand, we suppose that there existed 
local agitations due to the unequal distuibution of high temper- 
aturese the remarxable penod homogeneity of the gneisses 
becomes .nexplicable 

From a consideration of these facts and hypothesen, the author 
anives at the conclusion fhat the veritable and piimary sub- 
statum of the terrestrial crust 1s not visible , that this substratum 
has undergone much alteration , finaliy, that the so called primi- 
tve rocks are a complex of eruptive 10chs, later than the gneisses, 
and of rocks which are really detrital, but which have undergone 
excessive metamorphism 

The eruptive 1ocks, by which the piimitive rocks have been 
myec ed, are later than the beginning of the Cambrian They 
were produced in extiaordinary abundance m the later por- 
tion of this period gramıtes, diabases, diorites, nomtes, and 
lherzolites 

In discrssing the primary causes of the eruption of these 
1ocks, the author mentions that Lehmann and others of the 
German school, are inclined to seek them in the partial trans- 
mitation into heat of the mechanical work performed during 
the intense periods of contortion undergone by the earth’s crust 
The author himself refers them to manifestatiors of the mternal 
heat of the globe, the great earth-movements having simply 
effected the ascension and myection of the eruptive magmas 





NOTES 


By the death of Mr Jameson on the Upper Congo, science 
has lost a most promising young naturalist The collections 
made by him some years ago in Borneo were never described, 
put we believe that in that island Mr Jameson met with many 
species of birds since obtained by other travellers His expedi- 
tion to Mashoona Land resulted in the discovery of some 
interesting new species of bnds, and an elaborate paper was 
written on his collection by Captain Shelley in the /dzs for 
1882 A small numoer of buds has also been sent by him from 
the Aruwim: River to his friend Mr Bowdle: Shape, who has 
been waiting foi further collections before writing an account of 
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them We do not know whether any furthe: consignments ar 
on their way fiom the district where Mı Jameson was stationed 
for many months with the late Major Barttelot He described 
the country as a disappointing locality for the collector, the 
few bnds obtained by him being meiely the ordinary Congo 
Species 


WE iegiet also to have to record the death of Mr T H 
Potts, a well-known New Zealand ornithologist Mr Potts’s 
name has been connected with the natuial history of New 
Zealand for a number of years, and his observations on the 
nesting and life-history of the birds of his native country are 
among the most interesting contributions to the Tiansactions of 
the New Zealand Institute 


WE have recerved a communication from Hen Gamél of 
Copenhagen, the equipper of the Norwegian Expedition to 
Greenland, in which he informs us that if the undertaking has 
been successfully accomplished the members of the Expedition 
should be on board the sailing ship 2, which was to leave 
Disco Bay on Septen*ber 16, and ıs due ın Copenhagen ın the 
middle of October If not on board this vessel, the Expedition 
will have to 1emain in Greenland until next spring, as this ıs the 
last ship leaving, and no news will be obtainable from Greenland 
till then 


"We learn from the Scotsman that the fishery cruiser H M S 
Jackal lately left Granton on a scientific expedition, which will 
include a cruise of several weeks in the North Sea and a visit to 
the Baltic The chief object in view 1s to collect data lıhely to 
throw mote light on varous questions which, when solved, will 
admit of a better undeistanding of the movements of the edible 
fishes and of the myriads of minute organisms on which they 
feed The Expedition ıs under the direction of Dr John Gibson, 
of the Unversity of Edinburgh Chemical Laboratory, who 1s 
accompanied by Dı Hunter Stewart and Mı Maitland Gibson, 
also from the University of Edinburgh 


Many students of science will iegiet to learn that the 
Natu for sche: has ceased to appear The last number is dated 
Septembei 23 


PREPARATIONS have Leen made foi effecting the proposed 
‘connection between the Observatory of Paris and Greenaich 
It 1s expected that this will lead in the end to the acceptance of 
the Greenwich meridian by Fiench astronomers. 


THE General Omnibus Company in Paris has introduced into 
its service the electricity supplred by the Electiic Storage 
Company The carriages 1un fiom the Arc de Tnomphe to 
Courbevoie, a distance of about two miles Each of the two 
fore-wheels ıs put mto rotation by a separate dynamo, over 
which the driver exeits control The velocity ıs somewhat 
greater than that obtained with horses 


e 

THREE new sulpho chlorides of mercury have been isolated 
by Drs Poleck and Goercki, of Breslau Every student of 
chemical anal} sis 1s familia: with the peculiar changes of colour 
which occur when a solution of mercuric chloride 1s precipitated 
by sulphuretted hydrogen gas , how that the precipitate at first 
1s perfectly white, shortly passes to a yellow, and then rapidly 
darkens, becoming orange, brownish red, and finally, when 
excess of the gas has been led through the solution, perfectly 
black The white compound first formed was shown so long ago 
as 1828 by Rose to consist of a sulpho-chloude of the composi- 
tion 2HgS HgCl,, but the further changes appear neve: to have 
been hitherto thoroughly investigated. The Breslau chemists, 
after fully confirming the composition of the white substance, 
now show that the darkening is due to the formation of suc- 
cessive higher sulpho-chlorides, 31HgS HgCl,, 4HgS HgCl., 


5HgS HgCl,, the final product being, of couse, the sulphide 
of meicury, HgS, itself This has long been supposed to he 
the case, and it 1s very satisfactory to have these various sulpho- 
chloiides at last isolated It may readily be seen, however, that 
by simply passing the current of sulphuretted hy drogen until the 
piecipitate became of any particular tint, one would never be 
able to isolate these highe: compounds, the mixture becoming 
more complicated every mmute The method adopted, after 
many fruitless attempts, consisted ın completely precipitating in 
various experiments quantities of mercuric chloride correspond- 
ing to three, four, and five molecules respectively , the precipitates 
were in each case tr nsfered to a dak fitted with mveited 
condenser, and digested for some time with a fresh quantity of 
the chloride corresponding to another molecule The first 
product, 3HgS HgCl., possessed a brownish col w, and the two 
higher ones more and more nearly appioximated to the black of 
the pure sulphide of mercury In each case the filtrate was 
found to be fiee from quicksilver and chloiimne, proving that the 
extra molecule of the chloride had ın each case combined, and 
analysis showed tnat the precipitates really possessed the com- 
positions above indicated These sulpho-chiorndes, moreover, 
are very stable , they are almost perfectly insoluble ın water, 
and may be digested with water in sealed tubes at 200° C 

without undeigoing any change They are also insoluble in 
both hydrochloric and nitric acids, but dissolve in the mixtme of 
the two known as aqua regia They were finally shown to Le 
distinct chemical compounds, and no mere mechanical mixtures 
of sulphide and chloride, by the peculiar action of potassium 
1odide upon them It may therefore be considered that the 
question of the action of sulphwetted hydrogen upon mercuric 
chlonde has now been definitely se.tled 


Pror H A HAZEN, of the Signal Service, Washington, has 
compiled a ‘‘ Hand-book of Meteorological Tables,” contaiming 
m a convenient form all the 1eductions needed for current work, 
omitting those not now generally used, such as Reaumur tem- 
peratures, &c Several of the tables are new, or 1e-computed 
in their present form after some years’ experience of the author 
in then use The table for reduction of baiometrical observations 
to sea-level has been extended to 8000 feet Among the useful 
addiuons we may mention formula and tables for the determina- 
tion of mean wind direction, and for the conversion of wind 
velocities from mules per hom to metres per second, and wce 
versé he latest dete:mination of the metie 1s used ın all 
lnear tables 

On the night of Septembe: 5 a brilliant meteor was seen at 
Bolmen, in Småland, in Sweden It first went in a straight 
line fiom east to west, when ıt suddenly altered its course, falling 
to the eaith with a dulliepoit Its colow was bluish-white 


Snow and frost are reported from several parts of Sweden, 
whilst flocks of birds have been seen migrating southwards 


THE preservation of the eider on the south coast of Sweden 
has had tne most beneficial results, considerable flocks of these 
birds being now often seen 


Two runic stones have been discovered at Sorunda, in Sweden. 


THE Swedish Consul at Eskefjoid, in Iceland, wuiting at the 
end of August, states that althougn the fjord was fiee from ice 
there were still large masses of diift-ice along the east and north 
coasts, which were practically unapproachable for vessels There 
was also much drift-ice in Denmark Sound The cod and 
heung fisheries nad been good 


e 
A NORWEGIAN naturalist, Herr L, Ucherman, draws atten- 
tion to the peculiarly gieen ateis of certan riveis m Norway, 
emanating from those snow -fields which never melt, ard describes 
the colour as due to certain green Alge on old snow Insuppoit 
of this he mentions that, when walking acrcss old snow 1n the 
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highest pats of Norway this summer, he noticed that foot- 
prints a sumed a greenish hue, which was not the case with 
new snow It has generally been assumed that the snow Algæ, 
so well known ın higher latitudes, did not as a rule flourish on 
show in Norway 


THE Society for Promoting Christian Knowledge will publish 
shortly a ‘Star Atlas,” containing maps of all stars from I to 
65 mag between the North Pole and 34° south declination, 
and of all nebulze and star clusters ın the same region which are 
vistble in telescopes of moderate powers Tue explanatory text, 
by Dr Hermann J Klein, has been translated and adapted for 
English readers by Mr Edmund McCime 


Messrs CROSBY Lockwoop AnD Son will publish dunrg 
the ensuing season the following works beav.ng on science — 
“The Metallugy of Gold,” a practical tieatise on the metal- 
lurgical treatment of gold-bearing ores, including the processes 
of concentration and chlorination, and the assaying and refining 
of gold, by M Eissler, formerly Ass'stant Assayer of the United 
States Mint, San Francisco, with go illustiations “‘ Practical 
Surveying,” a text-book for students preparing for examinations 
or the colonies, by Geoige W Usl, AMICE, with 
upwards of 330 illustrations ‘‘Tables, Memoranda, and 
Calculated Results for Farmeis, Agiicultural Students, Graziers, 
Surveyors, Land Agents, Auctioneers, &c,” with a new 
system of farm book keeping, selected and ananged by Sidney 
Francis , waistcoat pocket sıze Also the followinz new volumes 
in Lockwood’s series of ‘‘Handy-books fcr Handicrafts” — 
““The Model Enginee:’s Handy-book,” a practical manual, 
embracing information on the tools, materials, appl‘ances, and 
processes employed in constructing model steam-engines, by P 
N Hasluck, with about one hundred illustia.rons and working 
drawings (in the press) ‘‘ The Clocx Jobbr» Handy-book, ° 
a practical manual, embracing information on the tools, 
materials, appliances, and processes employed in cleaning, 
adjusting, and repairing clocks, by P N Hasluck , with about 
one hundred illustrations ‘‘The Cabiet Worker's Handy- 
book,” a practical manual embiacing information on the tools, 
materials, appliances, and piocesses employed in cabinet work, 
by P N Hasluck, with about one hundrea ilustiations 


IN an interes ing paper presenting a concse history of the 
acclimatization of the Salmonide in Tasrrania, Mr P S 
Seager claims that success has been secured in the thorough 
and unquestioned establishment of salmon trout and biown 
trout, both of which species are now abundant in Tasmania 
The establishment of the true salmon is stil! to some extent a 
matter of uncertainty ‘It must, however, be borne in mind,” 
says Mı Seagei, ‘‘that more than one specimen submitted for 
scientific examination to Di Gunthe: and others have been pio- 
nounced S salar, aud that Sir Thomas Brady has publicly stated 
his belief that specimens shown to him are of the same species 
In speaking of them commercially, Sir Thomas states tha* such 
specimens in a salmon-producing country would be accepted as 
salmon without a doubt” ‘This bemg so, Mr Seager ıs of 
opinion that the establishment of S sa/az .n Tasmania may 
almost be regarded as an accomplished fact 


ADVICES from the Philippine Islands, sz Hong Kong and 
Yokohama, 1ecerved at Queenstown from New York on Saturday 
morning last, state that ove 300 lives weie Jost in those islands 
by the eruption of an old volcano, named Mayon, at the latter 
end of July Several hundreds of houses were also destroyed 
by the lava and ashes, and the natives were in a state of panic 
Volcanoes in the islands of the Bissayar group weie also m a 
violent state of eruption, and ıt 1g thought there has been a 
ternble loss of life 


THE Artisans’ Classes at the Royal Victoria Hall will reopen 
on Monday, October 1 Among the subjects taught will be 
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arithmetic, physiology, physiography, shorthand, chemistry 
astronomy, mechanics, machine drawing, and electricity Many 
of the classes are m connection with the Science and Art 
Department 


THE additions to the Zoological Society’s Gardens during 
the past week include two Vulpine Phalangers (Phalangista 
vulpina 9 9) fiom Australia, presented by Mr J M Kirby, a 
Sunicate (Suricata teti adactyla) from South Afiica, presented by 
Lieut Lionel de Latou Wells, R N ,a Common Teal (Quer- 
quedula crecca 2), British, presented by Mr Bergman, an 
European Pond Tortoise (Emys europea), European, presented 
by Master Wilham Reed, a Robben Island Snake (Coronella 
phocaium) from South Africa, presented by the Rev G H R 
Fisk, CM ZS , an Owang-outang (Senta satyrus 9) from 
Borneo, a Ruffed Lemu: (Zemu: varus) fiom Madagascar, a 
Larger Hill Mynah (Gracula inte: media) fiom India, two —— 
Tree Duchs (D-xdrocyyna ——) from the Celebes? deposited , 
a —— Capuchin (Cebus —— ¢} from Brazil, two Brush-tailed 
Kangaroos (Petvogale pemcillata 6 Q9) érom Australia, pu- 
chased, a Chmese Goose (Anse: cygnoides Q) from China, 
received in exchange 
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Comet 1888. (BARNARD) —The comet discovered by Bai- 
nard on September 2 1s increasing ın brightness, but is still a 
faint object M Bigourdan describes ıt on September 5 as 
showing a round nebulosity fiom 1’ to 1’ 5 in diameter, with a 
fairly stellar nucleus, of magnitude 114 or 12 The nebulosity 
was not quite symmetrical with 1egard to the nucleus, but was 
most developed in the direction of position-angle 20° The fol- 
lowing elements are by Di A  Berberch from observations 
madeat Strassburg, September 4.and8, and Dresden Septembei 13 
(Asti Nach, No 2858) — 


T = 1889 January 29 0959, Berlin M T 
341 43 279 


or 
& = 358 6 ag] Mean Eq 1888 o 
t = 166 20 28 2 | 

log g = 0 252291 


Error of middle place (O — C) 
Ephemerts for Berlin Midnight 


AA =- 2”, AB=0" 


1888 RA Decl. Log 7 Loga Bright 
hm s j ness 
Sept 30 640 I 8377N 03694 03326 227 

Oct 2 6 37 54 8 234 
4 63533 8 84 © 3637 03081 259 

6 6 32 56 7526 ; 

8 630 2 7359 03580 02822 3°00 

10 6 26 48 7182 
12 6 23 14 6595N 03523 02550 35I 


The brightness on September 2 has been taken as unity 


Prof Krueger has deduced very similar elements to the above, 
using an obseivation made at Hambuig on September 13 instead 
of that made at Dresden á 


COMETS BROOKS AND FaYE —The following ephemerides for 
these two comets are in continuation of those given in NATURE 
for September 20 (p 503), and are by Dr H Kieutz -— 


Comet 1888 ¢ (Brooks) Comet 1883 g (Faye) 
RA D 


1888 ecl RA ecl 
h m s ° H hms oo 

Sept 30 15 3041 14474N 7 6 24 14 3N 
Oct 2 15 37 15 13 282 7 10 19 13 4I 
4 154335 12116 714 8 13:19 
6 15 49 42 10576 7 IJ 51 12 56 
8 155535 9463 7 21 29 12 33 
10 16 1 16 8 377 1 7 25 0 I2 IO 
12 16 646 7317 | 72825 11 47 
14 1612 6 6 282 7 31 43 II 23 

16 16 17 18 5 271N | 7 3455 10 59 N 


Comet Biooks rs slowly decreasing’ ın brightness, but Comet 
Faye 1s brightening 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 SEPTEMBER 30=—OCTOBER 6 


( FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 


Ai Greenwich on September 30 


Sun rises, 6h Im., south’, 1rh 49m 462s , sets 17h 38m 
right asc on meridian, 12h 28 4m , decl. 3°4’S  Sidereal 
Time at Sunset, 18h 18m 

Moon (New on Octobe: 5, 15h) mses, 23h 22m*, souths, 
7h 30m , sets, 15h 32m _ rightasc on meridian, 8h 8 om 


decl 20° 22'N 
Right asc and dechnation 


Planet R ses Souths Sets on meridian 
h m h m h m m o 7 
Mercury 8 25 13 16 18 7 13 552 14 2S 
Venus 8 5 13 12 18 19 13 504 10 555 
Mars > 12 20 16 9 19 58 16 479 24 IS 
Jupiter II 15 25 19 39 16 41 20 13S 
Saturn I 10 é 41 16 12 9 192 16 28 N 
Uranus 6 53 12 25 17 57 13 36 6 7S 
Neptune 19 37* 3 24 II II 4 17 18 56 N 


* Indicates that the msing 1s that of the preceding evening 


Occultation of Planet and Star by the Aloon (visible at Greenwich) 


z Corresponding 
angles from ver 


Oct Star Mag Disap Reap tex to right for 
inverted image 
hom h m o n 
1 Saturn — 15 59 16 4 110 288 
3 2 Leonis 5 3 0 3 52 55 199 
Oct h 
I 15 Saturn in conjunction with and o° 55’ south 
of the Moon 
Variable Stars 
Star RA Decl 
h m A h m 
U Cephe: o 52 81 16N Oct I, 4 13en 
” 6, 3 52 m 
S Auetis 1586 1m59N s A M 
Algol . 3 09 403IN » 2 4 20 m 
» 5, 1 8m 
R Perser 3 229 35 I7N Sept 30, M 
¢ Geminorum 6 575 20 44N Oct 4, 4 oM 
R Cane 8104 12 4N i 2s M 
S Uisæ Majoris 12391 61 42N Pee | m 
U Ophiuchi 17 109 1 20N Sept 30, 2I 20 m 
Oct 5,22 6m 
W Sagıittaru 17 579 2935S Sept 30, 19 o m 
B Lyræ 18 460 33 14N, Oct 3,19 Om 
R Lyræ 18 519 43 48N 43.03) m 
S Sagıttæ 19 509 16 20N Sept 30, 21 o AM 
X Cygm 20 390 35 11N Oct 3 5 oM 
T Vulpeculæ 20 467 27 50N » 3 5 OM 
Y Cygni 20476 34 14 N » 2 3 OM 
29 5; 3 o m 
5 Cephe: 22250 $7 51N Sept 30, 21 o m 
{J signifies maximum , # minimum , 77g secondary mimmum 
Meteor-Showers 
RA Decl 
Near n Aurngæ 75 41N Swift, stieaks 
October 2 
225 52N Bight , slow 
October 2 


GEOGRAPHICAL NOTES 
LizuT WissMANN, who 1s to command the German Emin 


Pasha Expedition, has already done much excellent work in 


Afnca, for which he received one of the medals of the Royal 
Geographical Society a few months ago In his hands the 
interests of science are sure to be attended to The Expedition 


> NATURE 








| 
| 
| 
| 
| 


will consist of two contingents, which will proceed through : 
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German East Africa by the south shore of Victoria Nyanza to 
the region between tnat lahe and the Albert Nyanza That the 
Expedition is sùre to meet with difficulties 1s evident from the 
telegrams which aie almost daily appearing from Beilin and 
from Zanziba1 The whole coast region 1s rising against the 
Germans, and it 1s to be feared that Lieut Wussmann will have 
to proceed thiough a practically hostile country all the way to 
Wadela: It 1s a pity that in the matter of Emin Pasha, which 
interests all Europe, Germany and England could not work 
hand in hand 


THE new American Geographical Society recently founded at 
Washington, and including the most eminent geologists and 


» . geogiaphers of the United States, has already held several meet- 


ings, and begun work in earnest It has been resolved that the 
Society will undertake the task of biingmg out a new physical 
atlas of the United States, and for this purpose it has appointed 
a committee of specialists to proceed with the undertaking 


IT 1s to be regretted that Dr Meyer's Expedition to Kiliman- 
jaro has met with opposition in traveising Usambaia, and has 
been compelled to return to the coast Dr Meyer, who was 
accompanied by Lenz’s former companion, Dı Baumann, 
intended to make a thorough survey of the whole region around 
Kahmanjaro, which, ıt will be 1emembered, he recently scaled 
to within a few hundted feet of the summit The Chief Semboja, 
who 1s 1epoited to have attached the Expedition, has hitherto 
been on friendly terms with the whites He 1s a gieat friend of 
the missionaries of the Church Missionary Society, and Mr H 
H Johnston, in his book on Kilimanjaro, speaks in highly 
favourable terms of him, and was indeed mdebted to him for 
many friendly services It 1s to be feared, therefore, that the 
Germins have shown some want of tact in dealing with the 
Usambara peop'e Itis to be hoped that Dr Meyer may be 
able to resume his jou:ney, and cary out the objects of his 
expedition 


THe last number of the Jevestza of the «Russian Geographical 
S ciety will be welcome to geographers, as ıt contains a chapter 
from the work of Pizevalsky, now in print, about his fomth 
Journey to Cential Asia AIl discoveries made dung that 
journey are summed up in this chapter, and the relations of the 
mountain ridges, mapped by the Russian travelle: to other hilly 
tracts, formerly known, or explored by Mr Carey, areshown We 
hope that this chapter, the chief one of the whole work, will 
soon be translated into Engiish Aftei giving a general shetch of 
the Kuen lun Mountains, M Przevalsky desciibes his journey 
along the Zaisan saitu River, the ridges of Tsaidam, ‘‘ Columbus ” 
and ** Moscow,” the Lake Unfreezing, Przevalshy’s mdge, and the 
“ Windy Valley,” which offeis an advantageous joute to China, 
as also the return journey, the excursion to the Knhatyn-zin 
River, the pas age across the Altyn-tagh, and the return to Lake 
Lob-nor The forty pages covered by the article are a rich 
mine of geographical infoimation The same numbei of the 
/svestta contains an abstract from A D Carey’s ‘‘ Journey to 
East Tmkistan,” with a map 


THE 1emarkable facts conmunicated by M Yadrintseff 
as to the drying ap of lakes in Siberia have induced the 
Russian Geogiaphical Society to take decisive steps for the 
exptoration of the lakes of the Empire A great number of 
copies of an instruction by Dr Forel, of Lausanne, have been 
sent out to conespandents of the Society, as also a programme 
for collecting data on the subject, and it 1s hoped that in a year 
or two most valuable data will thus be gathered 


In the last number of Peta manns Afittelungen, Herr J- 
Menges 1atses once more the question of the possibility of utiliz- 
ing the African elephant Herr Menges points out that there 
1s strong evidence that the elephant was made use of ın ancient 
times in Africa, and asserts that no se1ious attempt has been 
made in modern times to subdue ıt to the uses of humanity He 
maintains that ıt 1s quite as docile as the Indian elephant, and 
much stionger, and that if it could be really tamed and trained 
to work, ıt would be of immense utility in the opening up of 
Africa But, unless some protection 1s accorded to the Afiecan 
elephant, Herr Menges believes that by the end of next century 
it will be quite extinct Weare therefore glad to notice that 
the British East African Company will take special means for 
the protection of the animal, and they might very well make 
some attempt to prove whether or not it 1s capable of being 
tamed A 
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NOTES ON METEORITES! 
II 


IDENTITY OF ORIGIN OF METEORITES, LUMINOUS 
MEIEORS, AND FALLING SLARS 
I? 1s very fortunate for science, that many of the meteorites so 
carefully preserved in our museums Aave been seen to fall 

This being so we possess full acccunts of the accompanying 
phenomena and effects 

These compuise the most vivid Iummosity visible and audible 
-explosions, ın some cases heard over thousands of square 
miles of country, and at times a long tram in the sky indicating 
the meteor path, which sometimes remains visible for hours 

Now precisely similar effects have been noted when nothing 
has reached the eaith’s suface , and .n the thousands of 1ecords 
of the phenomena presented by luminous meteors, fire-balls, 
bolides, or shooting or falling stais as they have been variously 
called, we have the lnks which connect in the most complete 
manne the falls of actual irons and stones fiom heaven with the 
timiest trail of a shooting or falling star, uze dorle gue file, que 
file, et disparait 

The heavy masses fall by vntue of their substance 1esistıng the 
fuction of the air, the giains are at once bant up and fill the 
uppe: regions of the earth’s atmosphere with meteoric dust 

As we have seen, the weights of meteorites which have actu- 
ally fallen vary between many tons and a few ounces, the latter 
being, ın all probability, fiagments shattered by the explosion 
In the case of some shooling-stais, the actual werght involved 
has been estimated by Piof Ilerschel as low as zrvo grans, not 
one out of twenty estimated by him exceeding 1 pound 

It may appear impossible that such atoms should produce the 
brilliant effects obseived, but Prof Herschel has calculated that 
a single grain moving at the rate of 30 miles a second 1epresents 
a dynamical eneigy of 55,675 foot pounds This energy 1s con- 
verted by the resistance of ou grossei an into heat, as the motion 
of a projectile 1s converted into beat by its impact on the taiget ,? 
and hence tne combustfon of the matte: of the meteorite, and 
perhaps even the incandescence of the air through which ıt 
ushes with such lyhtning velocity This Inminosity com 
mences often at a height of 80 miles, ana sometimes evea 
highe1, in 1egions where the atmosphere mist be excessively 
tare 

Coula these little bodtes prerce om envelope as readily as do 
their large: cousins, the meteoric stones and meteoric irons, we 
should certainly have the advantage of placing them in our 
museums , but, on the othe: hand, the bombar \ment—the feun- 
de crel—might be one to which the feu d'enfe of all terestrial 
artillery would be, in the gioss total of results, as mere child’s 
play 

But the identity of such phenomena as these 1s hy no means 
the only line of evidence demonstiating the connection now in 
question 


Proof fiom the Chemrstry of Fire balls 


The spectial appeaiances obseived with meteors, file-balls, 
and shooting-stars, which explode and produce lum'nous effects, 
are entirely in haimony with those obsei vations on the spectra of 
meteouites to which I have tefeired 

The observations, so far as they have gone, have given decided 
indications of magnesmum, sodium, hvhium, potassium, and of 
the carbon fiutings seen in comets 

Prof Heischel and Hen Konkoly have both noticed that in 
the generality of cases the lines of magnesium (one of the 
constituents of the olivine) show themselves first in the or- 
dinary meteor or falling star, and the beautiful green light which 
1s so often as ociated with these falling bodies ıs due to the 
ancandescence of the vapour of magnesium . 

The following quotations from Konkoly and Piof Herschel 
ae among the authouities which may be cited for the above 
statement — 

“ On August 12, 13, and 14 I obseived a number of meteors 
with the spectroscope , amongst others, on the 12th, a yellow 
fire-ball with a fine train, which came directly fiom the Perseid 
iadiant In the head of this meteor the lines of lithium were 
cleaily seen by the side of the sodium lne On August 13, at 
1oh 46m tos, I observed in the porth ea-t a magnificent fie- 

1 Contirued from p 458 


2 The particles of iron ın a large projectile after impact, which 19 accom- 
panied by a flash of hght, are usually brought to a dara blue colour, which 
would correspend to about 555° F but the momencary heat imparted ıs 


cervunly greater than this ° 


—e— 


ball of emeiald-gieen coloui, as bight as Jupiter, with a vey 
slow motion ‘The nucleus at tne first moment only showed a 
very bight contmuous spectrum with the sodium line, but a 
second afte: I perceived the magnesium line, and I think I am 
not mistaken in saymg those of copper also Besides that, the 
spectium showed two very faint 1ed lines ” E 

“A few of the green ‘Leonid’ streaks wee notic ed m No 
vembei (1886) to be, to all appearances, monochiomatic, or quite 
undispersed by vision through the iefracting pusms , fiom which 
we may at least very probably infer (by late: discoveries with 
the meteo: spectroscope) that the prominent green Ine of mag- 
nesium forms the principal constituent element of then greenish 
light ”? 

PAPAIN; later on ın the same letter, Piof Herschel mentions 
Konkoly’s observation of the bight 4 line of magnesium, in 
addition to the yellow sodium line, ın a meteor on July 26, 1873 
I again quote from Prof Herschel — 

“ On the maining of October 13 1n the same year, Hen von 
Konkoly again observed with Biowning’s meteot-spectioscope 
the long-endumg stieak of a large fire-ball, which was visible to 
the north-east of O’Gyalla It exhibited the yellow sodium line 
and the green lne of magnesium very finely, besides other 
spectral lines m the red and green FAamining these latter 
lines closely with a stat-spectroscope attached to an equatorial 
telescope, Herr von Konkoly succeeded in identifying them 
by dnect companson with the lines m an electric Geissler tube 
of marsh-gas They were visible in the stai-spectroscope for 
eleven minutes, after which the sodium and magnesium lines 
still continued to be very bi ghtly observable thiough the 
meteor spectroscope ” 3 

Another series of obseivations+ gives continuous spectia foi 
the nucleus, and two tiams with sodium, and a thnd with 
sodium and a predominant gieen band, which was doubtless 4 of 
magnesium, the meteor itself bemg of emezald-gieen colour 

In crises where the temperature has been higher, the bright 
line spectrum of non has been assocrated with the bright lines 
of magnesium n the specuum of the falling star, 29 that the 
two su .stances which aie among the chief constituents of stones 
and ncns—piecisely the two substances which we should expect 
to find--aie act 1ally those which have been obseived 

lhe two lines which Konxoly supposes are probably due to 
copper will, I expect be found to be iron lines when other 
odseivations me made of the spectia of meteors 

These spectral appearances aie naturally associated with 
colouis, and again we find that the colous of the tiai, when 
me.eouites have fallen, closely 1esemble those observed when no 
fail has been obseived 

Green 1s a tolerably common colour, especially 11 slow -moving 
fire-balls about equal to Venus in lustre These generally leave 
a short trail of red sparks 

About 10 per cent of all snooting stus show a distinct 
colour, the most usual being orange or 1ed, the slowly-moving 
ones generally being red [he larger ones, or those with the 
longest titls, often tun fiom orange to bluish white, hhe burn- 
ing magnesium Sometimes the change 1s very sudden and 
startling 5 

A purple or mauve tint, lke tnat given by copper, 1s sometimes 
seen 

Pi oof from the duroa 


When we come to consider the number of meteorites which 
fall upon the earth daily we shall find that it 1s enormous , and 
this being so, 1f we can trace this dust in the an, o1 afterit has 
fallen, or both, 1f chemical examination shows ıt to be identical 
with that of meteorites, we shall be suppled with another 
argument which can be used im suppoit of the fact that the 
bodies which produce the dust are meteoric in then origin 

One must suppose that these meteois in then passage through 
the ar break into numeious fragments, that incandescent 
particles of their constituents, including nickel, non, manganese, 
and the various silicates of iron, are thrown off, and that these o1 
the products of their combustion eventually fall to the surface as 
almost impalpable dust, among which must be magnetic oxide of 
iron more o1 less completely fused The luminous tiains of 
falling stais are probably due to the combustion of these innu- 


, merable particles, resembling the sparks which fly from a ribbon 


of non bunt in oxygen, or the particles of the same metal 


1 Ko-koly, Observatory vol m 157 

2 Herschel, letter to NATURE, vol xxiv p 507 
3 Jb} Seealso ást? Nach, No 2014 

4 Monthly Notices, vol xxx p 575 


5 Corder, Monthly Notices, vol x1 p 33 
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thrown off when striking a Aint It as hnown that such particles 


1n burning take a spherical form, and are surrounded by a layer 
of black magnetic oxide 


How are we to trace this dust in the an ?* It is well known | 
that at times the air 1s electrically illuminated, not only by the ! 


flashes of lightning which pass along its lowe: levels, but by 
so called “‘ amoral” displays m its higher 1eaches 

It ıs now many years since the idea was first thrown out that 
the aurora was in sowe way connected with shoooting-stais 

M Zenge: has prepaié@d a catalogue of auroiz observed from 
1800 to 1877, inwhich heshows an apparent connection between 
the brightest displays and the appearance of large numbers of 
shooting-stais 

M Denza noted the same connection on Novembei 27, 
1872, and remarked that he had noticed ıt before 

Admiral Wrangel, as quoted by Humboldt, observed that ın 
the auroras so constantly seen on the Siberian coast, the passage 
of a meteoi never failed to extend the Iummosity to parts of the 
shy previously dark 3 

It is clear that m such a case as this the spectroscope :s the 
only chemical aid applicable, and ıt has long been recognized 
that the spectrum observed 19 ef the spectrum of the con- 
stituents of the aignosphere, a» we can study it in our 
laboratories 

The spectrum, however, strictly resembles that seen m the 
“glows,” 
present ın both cases are meteor dust, low pressure, and feeble 
electiic currents, the resulting phenomena should not be dis- 
similai 
e The results of recent mquines certainly justify us, therefore 
m concluding that tne upper ieaches of the atmosphere contain 





to which reference has been made, if the factors ` 


particles giving us the specha of magnesivm, manganese, iron 
and caibon 

The natural origin ıs the dust of those bodies which are con- 
unually entermg those regions, and hence the proof afforded by the 
spectroscopic observation of shooting-stars, that they are identica} 
in chemical composition with meteorites, 1s strengthened by these 
auroral observations, while, on the other hand, the ongin of the 
auroral spectium 1s placed beyond all aoubt 


Proof from the Fallen Dust 


It ıs umiversally 1ecognized that the atmosphere holds ım 
suspension an immense number of vey minute particles of 
organic and inorganic origin These must be ehe: dust taken 
up by aerial currents fiom the ground—the result of volcanic 
action—oi extra-tenestrial bodies Many scientiec men, among 
whom we may mention Ehrenberg Daubrée, Reichenbach, 
Nordenskjold, Tissandter, Munay, and Renard, have studied 
this problem Dust collected ın various places at different times. 
has been examined with a view of determining whether its ongin 
was meteoric In many cases, m which chiefly definite non 
chondio: have been observed, the evidence has seemed very 
strong in favour of the view 

It isat once obvious that the detection of such dust which 
falls on the general surface of the land is hopeless, and that that 
which 1s collected on snow in mhabited countries contaming 
foundies and the hke 1s doubtful 

But a considerable advance of this question has 1ecently been 
made in studymg the deepsea deposits collected by the 
Challenger Expedition Messrs Murray and Renaid,? in giving 
the results of their researches, pomt out that at the gieatest 


sea level 


—— 
~~~aed, clay 


Fio 3 — Section of ccean showing red clays at depths of 3000 fathoms (18,000 feet) 


depths of the ocean furthest from land, the sea bottom ıs very be beaten out by the pestle into thin lamellæ 


different fiom that nearer the coast lines 

Under these necessary conditions of exceeding slow deposition 
apd absence fiom ordinary sources of contamination, it 1s clear 
that the problem can be attacked under the best conditions 

We iead —‘* The considerable distance from Jana at which 
we find cosmic particles in gieatest abundance ın deep-sea 
deposits, eliminates at once objections whicn might be iaised 
with respect to metallic paiticles found in the neighbourhood of 
mhabıted counties On the other hand, the form and character 
of the spherules of extra-tenestrial ongin are essentially different 
fiom those collected neaı manufactming centres These mag- 
netic spherules have never elongated necks or a cracked surface, 
hike those derived from furnaces, with which we have carefully 
compaied them Neither are the magnetic spheiules with a 
metallic centie comparable «ther in then form or stiuctme to 
those paiticles of nalive non which have been desciibed in the 
eruptive rocks, especially ın the basaltic 1ochs of the north of 
Ireland, of Iceland, &e ” 

Messis Murray and Renard then state on what they rely in 
support of their view that many of the particles thus obta:ned 
fiom gieat depths are of cosmic ougm — 

“If we plunge a magnet nto an oceanic deposit, especially a 
1ed clay from the cential parts of the Pacific, we extract par- 
ticles, some of which are magneti e fiom volcanic rocks, and to 
which vitieous matteis aie often attached, otheis again aie 
quite isolated, and differ in most of then properties fiom the 
former The latterare generally round, measuring hardly o 2mm , 
generally they aie smaller, their surface 1s quite covered with a 
brilliant black coating, haying all the piopeities of magnetic 
oxıde of ron, often there may be noticed upon them cup ike 
depressions clearly marked If we break down these spherules 
in an agate mortar, the billiant black coating easily falls away, 
and reveals white or giay metallic malleable nucler, which may 


I Cosmos ” (Otté), vol 1 p 114 


This metalhe 
centre, when tieated with an acidulated solution of sulphate of 
copper, immediately assumes a coppery coat, thus showing that 
it consists of notne non But there aie some malleable metallic 
nucle: extracted fiom the spheiules which ĉo not give this 
reaction, they do not tahe the coppe: coatng Chemical 
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covered with a corung of blach shining magnetite, represents the most 


Fig 4 


Fic 4—Black spheru'e with metallic nucleus (Eo This spherule, 

The depress on here shown is often found at the surface 
of these spherules From 2375 fathoms, South Pacific 

Fig 5—Llack spherule with metallic nuc eus (60 1) ‘The black external 
coating of magnetic ox de has been trohen away to show the metallic 
centre, represented by the clear part at the centre From 31 0 fathoms, 


Arlanuc 


frequent shape 


reaction shows that they contain cqbalt and nickel, very prob- 
aoly they constitute an alloy of iron and these two metals, such: 
as 1s often found ın meteorites, and whose presence in laige 
quantities hinders the production of the coppery coating on the 
iron G Rose has shown@hat this coating of black oxide of 


£“ On the Microscopic Characters of Volcanic Ashes and Cosmic Dust 
ind ther Distributicn in Deep sea Deposits,” Pioc RS E, and NATURE, 
vol awus p 585 
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1ron 1s found on the periphery of meteorites of native iron, and 
its presence 1s readily understood when we admit their cosmic 
origin Indeed these meteonic particles of native iron, m their 
transit through the air, must undergo combustion, and, like 
small portions of non from a smuth’s anvil, be transformed 
either entirely or at the surface only into magnetic oxide, and 
in this latter case the nucleus 1s protected from further oxidation 
by the coating which thus covers ıt ” 

Weare next shown that these metallic chondro: occur with stony 
chondho1, so that 1f the interpretation of a cosmic origi for the 
magnetic spheiules with a metallic centre be not considered 
established in a manner absolutely beyond question, it almost 
becomes so when we take into account their association with the 
silicate spherules, never found ın rochs of a terrestrial orig.n 
These are thus descitbed — 

“ Among the fragments attracted by the magnet in deep-sea 
deposits we distinguish granules slightly larger than the spherules 
with the shining black coating above described These are 
yellowich-brown, with a bionze-like lustre, and under the mico- 
scope ıt ıs noticed that the surface, mstead of bemg qu'te 
smooth, ıs grooved by thin lamella In size they never exceed 
a millimetre, generally they are abont o 5 millimetre m diameter , 
they are never perfect spheres, as in the case of the black 
spherules with a metallic centre, and sometimes a depression 
more or less marked ıs to be observed in the periphery When 
eaamimed by the microscope, we observe tnat the lamellze which 
compose them are applied the one against the other, and have 
a radial eccentric disposition It ıs the leafy radial structure 
(radralblattreg), like that of the chon es of sronzte, which pre- 
dominates ın our preparations We have observed much less 
rarely the serial structure of the chondses with olivine, and 
indeed there 1s some doubt about the indications of this last 
type of siructure Fig 6 shows the characters and texture of 
one of these spherules magmified twenty-five diameters ”’ 


ETT 





Fig 6—Chondros  Spherule of bronzite (25 x) from 3500 fathoms in the 
Central South Pacific, showing many of the peculiarities belonging to 
chondres of bronzite or enstatite 

It 1s worthy of 1emaik that, assoc.ated with these chondro: in 
the red muds at the greatest depths in the ocean, are found 
manganese nodules in enormous numbeis_ Ifa section be made 
of one of these, a number of concentiic layers will be observed 
arranged around a central nucleus—the same as in a urinary 
calculus When the peioxide of manganese ıs removed by 
strong hydrochlonic acid, there remams a clayey skeleton which 
still more strongly 1esembles a urmary calculus, accoiding to 
Mi Murray J 

This skeleton contains crystals of oliviné, quartz, augite, mag- 
netite, or any other materials which were contained in the clay 
from which the nodule was taken In the process of its deposi- 
tion around a nucleus, the peroxide of manganese has inclosed 
and incorporated in the nodule the clay and ciystals and other 
materials in which the nucleus was cmbecded The clayey 
skeleton thus varies with the clay or ooze in which ıt was formed 
Those from a fine clay usually adhere well together , those fiom 
a globigerina ooze have an areolar appearance, those from a 
clay with many fine sandy particles usually fall to pieces Mi 
Murray attiuibutes the origin of these nodules ent.rely to the 
decofiposition of volcanic rocks — 

‘“Wherever we have pumice containmg much magnetite, 
olivine, augite, or hoinblende, and hese apparently undeigoing 
decomposition and alteration, or where we have evidence ot 
great showers of volcanic ash, there we find the manganese in 
greatest abundance This correspondence between the distribu- 
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tion of the manganese and volcanic dé7 2s appeais to me very 
significant of tne origin of the former I regaid the manganese, 
as we find it, as one of the secondary products arising from the 
decomposition of volcanic minerals 

“ Manganese 1s as frequent as ron ın lavas, being usually asso- 
ciated with ıt though ın very much smaller amount In mag- 
netite and ın scme varieties of augite and hornblende the protoxide 
of iron 1s at times paitially replaced by that of manganese 

“ In the manganese of these minerals and ın the carbonic acid 
and oxygen of ocean waters we have the requisite conditions for 
the decomposition of the minerals, the solution of the manganese, 
and its subsequent deposition as a peroxide ” 1 

These nodules have been examined in the same way as the 
meteoric dust Natwally the chief manganese fluting (the chief 
auroral line) has been seen 

The question anses, therefore, whether the ongin of these 
deep sea concretionary deposits of 1ron and manganese, which are 
unrepresented m any deep-sea geological deposit, may not be in 
part, even if in small part, meteoritic, and represent, like the 
chondra1, anothe: form of fallen dust 


Proof from Similar Velocetres 

Again, the meteonites, as we have seen, enter om atmosphere 
with very difterent velocites The same thing happens with 
falling stars, wuch on this account have been divided into three 
classes as follows — 

Class I Swit, streak-leaving meteors 

II Slow, with trains of sparks 
III Small, quick, shott-pathed, sometimes with streaks 

It has also been determimed that the luminous effect which"is 
common to the fall of a meteorite or the appearance of a shooting- 
star begins at about the same height In fact, we have in 
meteonites, large fire-balls, and shooting-stais, a progression both 
with regaid to the height at which they become visible and the 
nearness to the earth at wh.ch their luminosity 1s extinguished 

The actual determination of these heights was commenced by 
two Gottingen students—Brandes and Benzenberg—in 1798, at 
the suggestion of Chladnt, with the result that the upper reaches 
of the eaith’s atmosphere were found to be pierced by bodies 
entering ıt with planetary velocities 

Piofs Heschel and Newton were the first to discuss the 
data gccumulated on this sub,ect,? while, as eaily as 1864, Father 
Secchi made use of the electric telegiaph in securing simultaneous 
observations 3 The results of these combined inqunies may be 
thus shown ın the case of shooting-stars — 


Beginning End 
Height in Height ın Authority 
miles miles 
Europeand America, 70 1 54 2 H 
1798-1863 735 506 N 
Italy, 1864 746 497 S 
Average 72 7 515 


In Herschel’s values fire-balls are excluded, and hence the 
lmıts aie nauower* Fire-balls often arrive within 20 miles 
of the earth’s surface, and then the concussion 1s of nearly the 
same intensity whether stones fall or not 

Such dete1mimations as these, when the obseivations can be 
depended upon, can be made with the greatest nicety and by 
graphical methods One of the earliest employed—a description 
of which will give a fair idea of the investigation—is due to 
Colonel Laussecat * . 

The observat ons stating the path of each meteor among the 
stars having been obtained, a 12-inch celestial globe 1s ‘‘recti- 
fied ™ in the usual manner for the place and time In this way 
we get first the azimuth and altitude of the beginning and end 
of each trail This 1s done for each place at which the same 
meteor ıs observed 

The results are then plotted on a large-scale map, on which the 
altitudes and longitudes of the places of observation and the 
distances between them can be determined The scale of the 
map peimits the height of the intersection of the lines of sight to 
be at once found, and the agieement or disagreement of the obset - 
vations can be noticed, thus allowing the worst observations to 
he rejected 

* Murray, NATURF, vol xv p 340 

* Herschel, BA Report, 1863, p 328 
znd series, vol axxen, July 1864 

3 Bull Meteor , vol 11 p 67 

4 Monthly Notices, vol xxv p 159 

3 Comptes rendus, vol Iviu p 1100, 1864 
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By taking such observations as these in different places ıt 1s 
possible not only to determine the height at which they ente1 but 
the velocity with which they pass through the uppei 1egions of 
the air, even supposing they do not eventually get to the bottom 
The lowest velocity determined up to the present time 1s some- 
thing like 2 miles pei second , the maximum ıs something like 
50 miles a second, but we may say that the average rate of 
movement ıs 30 miles a second, which ıs about 150 umes faster 
than a shell leaving one of our most powerful guns 
e NORMAN LOCKYER 
(To be continued ) 





THE ELECTRIC TRANSMISSION OF POWER! 
II 


“THE next point to consider ıs the loss of powe: on the road 

between the dynamo at the one end and the moto at the other 
This problem was perhaps seriously attacked for the first tıme ın 
the discussion of a paper read by Messrs Higgs and Brittle at 
the Institution of Civil Engineers ın 1878, and that problem was 
considered in some detail theoretically and experimentally at the 
lecture I gave during the meeting of the British Association in 
Sheffield in the following year It was then shown that, since 
the power developed By the generator and moto: depended on 
the product of the current into the electric pressuie, while the 
loss when power was transmitted thiough a given wne depended 
on the square of the current and was independent of the electric 
pressure, the economical transmission of power by electricity on a 
large scale depended on the use of avery laige electric pressure and 
a gmall curent, just as the economic transmission of much power 
by wate: depended on the use of a very laige water pressure and a 
small flow of wate: At that time ıt was not thought possible 
to construct a small dynamo to develop a very large electric 
pressure, o1 potenual difference as ıt 1s technically called, and 
therefore ıt was proposed to juin up many dynamos ın selles at 
the one end and many lamps or electiomotors ın series at the 
other, and to transmit the power by a very small current, which 
passed thiough all the dynamos and all the lamps m succession, 
one after the othe: 

You have an example to-mght of the realization of this 
principle in the fifteen arc lamps that are all ın senes outside 
this Drill Hall, and are worked with a small current of only 6 8 
ampetes, as indicated ın the wall diagram , and a further example 
in the thnty aic lamps at the Bath Flower Show, which are also 
all woiked in senes with the small curent passing through 
them, but ıt ıs known now how to produce a laige potential 
difference with a single dynamo, so that a smgle Thomson- 
Houston dynamo belonging to Messi. Lamg, Wharton, and 
Down supplies the cunient for each of the two cucuits 

The electric pressuie, or potential difference, between the 
terminals of any arc lamp 3s not high, but it ıs between the main 
wues near the dynamo as well as between these wires and the 
gound How far does this lead to the risk of sparks o1 un- 
pleasant shocks? That is a point that can be looked at ın a 
variety of ways First, there is the Ameiican view of the matter, 
which consists ın pointing out to people exactly what the danger 
1s, 1f there be any, and traiming them to look out for themselves 
let ordinary railway trains, say the Americans, run thiough the 
stieets, and let horses leain to 1espect the warning bell Next, 
there 1s the semi-paternal English sy tem, which cripples all 
attempts at street mechanical locomotion, because we are con- 
seivative in our use of horses, and horses aie conservative 1n 
then way of looking at horseless tramcars Lastly, there 1s the 
foreign paternal system, which, cairiea to its limit, would pro- 
hibit the eating of dinners because sone people have at some 
time choked themselves, and would render going to bed a penal 
offence because it 1s in bed that most people have died 

We laugh a good deal at the rough-and-ready manner adopted 
on the othe: side of the Atlantic The Ameticans, no doubt, 
aie very ignorant of the difficulties that properly-minded people 
would meet with, but ıt ıs a blissful ignorance where it 1s folly 
to be wise Every English electiician who has travelled in 
America comes back fully impressed with then enterprise and 
their happy-go-lucky success They have twenty-two electric 
tramways, carrying some 4,000,000 passengeis annually, to our 
fow electric tramways at Portiush, Blackpool, Brighton, and 
Bessbrook Why, New York city alone, Mi Rechenzaun tells 
me, possesses 300 miles of ordinary tramway tiack, and Phua- 
delphia 430 miles, so there 1s more tramway line in these two 

1 Lecture delivered by Prof Ayrton, F RS, at the Dill Hall, Bath, on 
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cities than in the whole of the United Kingdom put together 

Now there would be ro difficulty ın proving, to anyone un- 
familiar with railway tiavelling, that to go at 50 miles an hour 
1ound a cuve with only a bit of non between him and eternity 
would be fai too 1isxy to be even contemplated And yet we 
do go ın express trains, and even 80 miles an hour ıs beginning 
to be considered not to put too great a demand on the funds of 
life insurance companies The American plan of basing a con- 
clusion on expeilence rather than on anticipations 1s not a bad 
one , and if we follow that plan, then, taking into account that 
there are 75,000 aic lights alight every night on the Thomson- 
Houston high-potential cucuits thoughout the world, and the 
comparatively small number of people that have suffered ın con- 
sequence (not a single person, am assured, outside the com- 
pamies’ staffs) we ale compelled to conclude that high potential 
now 1s what 30 miles an hour was half a century ago—uncanny 
rather than dangerois 

But it 1s possible to use a very large potential difference 
between the main wires by means of which the electric power 1s 
economically conveyed a considerable distance, and transformed 
into a very small po.ential difference ın the houses wheie it 1s 
utilized “An electi c transformer ıs equivalent to a lever, or 
wheel and axle, o1 any other of the so-called mechanical powers 
You know that a large weight moving through a small distance 
can raise a small we'ght through a large distance , there 1s no 
gam ın the amount of work, but only a transformation of the 
way in which the work is done A large weight moving through 
a small distance 1s analogous with a high potential difference and 
a small current, while a small weight moving through a laige 
distance 1s analogous with a small potential difference, and a 
laige curient, and an electric transformer ıs for the purpose of 
effecting the tiansformation with as little loss as possible, so that 
what is lost ın potential difference may, as far as possible, be all 
gained ın curent 

Electiical transformation may be effected by (1) alternate 
current tiansformers, (2) motoi-dynamos, (3) accumulators, or 
secondary batteries, (4) dnect-current transformers Of these 
apparatus, the eldes. by far 1s the alterngte-current transformer, 
as itrs meiely the development of the classical apparatus ın- 
vented by Faraday ın 1831, and familiar to many of you as the 
Ruhmkorff, or induction-coil A combination of a motor and 
dynamo was suggested by Gramme in 1874 Accumulators are 
the outcome of Planté’s work, while direct current tiansformeis 
are quite modern, and not yet out of the expeiimental stage 

After studying the literature on this subject, 1t appears, as far 
as I have been able to judge, that the first definite proposal to 
use a high potential difference in the street mains, and transform 
down to a low potential difference in the houses, was made in 
the lecture given by me at the meeting of the British Associa- 
tion in Sheffield ın 1879, on which occasion I explained and 
showed ın action the motoi-dynamo puinciple suggested by Piof 
Perry and myself The apparatus on the platform ıs not unlike 
that shown on the forme: occasion an Jmmusch motor working at 
500 volts, and witha curent of 6 8 amperes, 1s geaied dnect to a 
Vıctona Brush dynamo giving five times that curient, and we 
will now use this larger cuirent to produce an electiic fire 
[Experment shown ] Messrs Pais and Scott have combined 
the motor and dynamo ito one machine, which they have 
kindly lent me, and by means of which we are now transforming 
about 700 volts and 6 8 amperes into 100 volts and about 40 
amperes used to light that group of sunbeam incandescent lamps 
or work these motors [Experiment shown ] 

Lastly, here 1s a woiking illustration of the double transform- 
ation proposed by MM Depiez and Carpentier in 1881, by 
means of which—while the potential difference between the 
mains may be 2000 or 10,000 volts, 1f you like—not merely 1s 
the potential difference ın the house so low that you could hardly 
feel anything if you touched the wires, but, in addition, there 
is the same security against shocks in the dynamo-room “This 
alternate-cunient machine 1s producing about 50 volts, which 1s 
transformed up to 2000 volts by means of this tiansformer At 
the other end of the platform, by means of a similar transformer, 
the 2000 volts 1s transformed down again to 50 volts, em- 
ployed to hght that cluster of low-voltage incandescent lamps 
[Expermment shown] For the use of this apparatus J am 
indebted to the kindness of the Anglo American Brush Company 

In this experiment there ıs, as a matter of fact, still more trans 
formation than that I have et mentioned, because, whereas in 
actual practice the allernate-current dynamo, as well as the small 
dynamo used to produce the current for magnetizing the electio- 
magnets in the alternate-curent dynamo, would be worked by 
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a steam, gas, or wate: engine, I am working them both by 
electiomotois, since a steam engine o1 a watet-wheel would be an 
‘unsuitable occupant of the Diall Hall Practically, then, a 
steam-engine on the land belonging to the Midland Railway 
Company, on the other side of the Lower Bristol Road, is driving 
a Thomson Houston dynamo, this is send.ng a small current 
woiking these high-voltage constant-curient Immuisch motors 
The motors being geared with low-voltage dynamos the potential 
differ ence ıs transformed down, the first alteinate-cunert trans- 
former transforms ıt up again, and the second alte:nate-current 
transformer transforms ıt down again, so that there are in fact 
‘thiee transformations taking place in this experiment on the 
platform before you _ For the benefit of the electricians present, 
I may mention that the two motors are 1unning in sertes, and 
that their speed is kept constant by means of a centiifugal 
governo: which automatically varies the number of the convolu- 
tions of the field magnet that are being utilized at any moment 
In fact, since the dynamo maintains the curent constant that 1s 
passing through each motoi, the function of the governor may 
be regaided as that of proportioning the potential difference 
matmtained at the terminals of ether moto: to the load on the 
motor at any moment 

A vast distui-tin London, extending from Regent’s Park on 
the north to the Thames on the south, from the Law Courts 
on the east to Hyde Paik on the west, has ove: 20,000 1n- 
candescent lamps scattered ove it all worked from the Grosvenor 
Gallery in Bond Street by means of alternate-cmient trans- 
formers which convert the 2000 volts maintained between the 
street mains into 109 volts in the houses, and this London 
Electiic Supply Company have arranged for a vast extension of 
this system to be worked from Dep:ford 

In America, alternate current transformers aie, due to the 
emarkable enteiprise of Mr Westinghouse, used to light 
120,000 incandescent lamps in sixty eight towns In fact the 
electuic lighting of a whole town from a central station begins to 
excite less astonishment than the electuic lighting of a single 
house did ten years ago 

The efficiency of a well-made alte:nate-cuirent transformer 1s 
veiy high, being no less than 96 2 percent when the transformer 
is doing its full work, and 89 5 per cent when it 1s domg one- 
quarter of its full work, accoiding to the experiments made by 
our students It certainly does seen most remaikable, and it 
ieflects the highest praise on the constructors of electrical 
machinery, that motive power can ve conveited into electiical 
power, electitcal powe: at low pressure into electrical power at 
high pressure, or electitcal power at high pressue into electrical 
power at low pressure, o1, lastly, electrical power into motive 
power, ın each case with an efficiency of net Jess than 94 per 
cent 

As a further ilustiation of the commercial importance of this 
electiic tiansformaticn I will show you some experiments on 
electric welding, one of the latest devetopnents .n electrical 
engineering To weld a bat of non one square inch in section 
lequires a gigantic current of some 13,000 amperes lo convey 
this cunent even a few yards would be attended with a great 
waste of power , consequently, while an enovmous current 1s 
passed through the mon to be weldec, only 1 comparatively small 
current ıs transmitted along the circuit from the dynamo to the 
welding apparatus Mr Fish, tne .epresentative of Prof 
Elihu Thomson, of America, to whom this apparatus ıs due, 
will be so kind as to first show us the welding together of two 
bars of square tool steel, the edge of each bar being } of an inca, 
and the operation 1s, as you see, entnely completed ın some 
fifteen seconds For this experiment an alternate cunient of 20 
amperes will be produced by the dynamo at the other side of the 
Lower Bristol Road, and this curient will be converted by the 
transforme: on the platform into one of gooc ampeies, large 
enough for 12,000 of these incandescent lamps if they were 
placed ın parallel and the cmrent divided among them He 
will next try welding some thicker bars, and lastly he proposes 
welding together two pieces of alumnum which 1t 1s extremely 
difficu.t, 1f not impossible, to weld in any othe: way The bars, 
as you see, ale in each case pressed together end on, and, in 
consequence of the electric iesistance of the veiy small gap 
vetwegn the bars bemg much higher than that of the bars 
themselves, the current makes the ends of the bas plastic long 
before it even warms the whole bar, so that I can, as you see, 
hold the bai at a distance of three “or fou :nches from where 
the weld has been made without experiencing any marked sense 
of warmth The heat is, in fact, applied exactly where we 
1equire it, the temperature can be adjusted with the greatest 
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ricety so as not to burn the steel, and the softening cf the ba ıs 
effected thioughout its entne cross-section Hence a very good 
weld indeed can be made by end piessuie We have to thank 
Mi Fish, not merely for showing us these most intetesting 
experiments on electtic welding, but for supplying the electiic 
power fo. many of the experiments I have been showing you, 
and foi the electiic hyhting of the Drill Hall 

To Mi Snell, the ~epiesentative of Mi Immuisch, ow best 
thanks are due “o1 his having devoted several days m arranging the 
two high-voltage, constant-ctnent motes, to duve the dynamos 
with that constancy of speed which you observe This ingenious 
telphe. model, to which I shall refer presently ıs the handi- 
work of Mı Bowne, and consideimg that it has had to be 
hastily taken to pieces, ard hastily put together again, it 1s 
sai prising tnat ıt works as weli as it does An ordinary watch 
isa very trustioithy, steaay-going machine, but 1f one had to 
take it to p eces hastily, and a» hastily to put ıt together again, 
one might expect it to lose Indeed, if you or I had to do tt, 
we should not Se swpused if it did not go at all, and so was 
only ight twice every twenty-fou hows 

Foi the arrangements of the models and the smalle: experi- 
ments, as well as for the admirable execution of many of the 
diagrams, om test thanks aie due to Mı Rene 

Did time allcw I should like to describe to you to what per- 
fection the system of economical distnbution with accumulators, 
ouginally proposed by Sir William Thomson in 1881 and shown 
in its very simplest form ın the wall diagiam, has been brought 
by Mi King, the engmeer to the Electiical Power Storage 
Company, how the cells when they ae fully chaiged aie 
automatically d sconnected fiom the chaiging cucut, and elew 
trically connected with the discharging cucuit , how the electric 
pressure on the discharging or house mains ıs automatically 
kept constant, so that the brightness of the lamps ıs unaffected by 
the nunbei turned on , and how cells that are too energetic have 
their ardou: aucomatically handicapped, and not allowed to give 
more culrent than 1s being supplied by the less acttve ones 

Dung the last few months fierce has been the battle raging 
among the electricians, the war-cry beng “ alteinate-curient 
transfo1meis verszs accunulators,” while the looke”s on, with that 
better view of the contest that they are proverbially said to possess, 
have decided tlat the battle ıs adiawn one Neither system 1S 
the bette: unde all cucumstances 1f the district to be hghted be 
a veryscattered one, use alternate-current transformers by all 
means , but if the houses to be lighted are clustered together at a 
distance from the supply of power, then the stoung piopeity 
possessed by accumulators, which enables the supply of electiic 
powe: to far exceed the capacity of the dynamos and engines in 
the busiest pait of the twenty-fom hours, will win the battle for 
accumulators Any duect-c urent system of distribution such as 
is fuinished by accumulators has also the very g-eat ady antage 
that it lends itself to the use o° the very efficient electromotors 
which I have been using this evening Alteinate-current motors 
do exist, but they are still in the experimental stage, and aie not 
yet articles of commeice 

Secondary batteries have caused much heart-burning, for their 
users, fiom the 1pparent fickleness of their complex chemical ac 
tion, yet butimerfectly uideistood But we have at length been 
taught what 1s good and waat 1s bad treatment for them , and 
after years of b-ave persevering application on the part of the 
Electrical Powzr Storage Company, that forlorn hope the 
secondary batte-y has become one of the most useful tools of the 
electrical engineers , and secondary cells, some of which, thanks 
to the .mdness of that Company, I am using here to-night to 
supply power fo. lamps and motois, may now be trusted to 
have a vigorous long life That Company, I lemn, undertake 
henceforth to keep then cells ın order, when used for central 
Station wok, fo. 124 per cent per annum, and I understand 
that they have such confidence in them that they anticipate 
making no litte money by ıncunng this msurance office re- 
sponsibihty I. 1s not, then, supusing that the Chelsea Supply 
Company have decided to use secondary batteries on a lage 
scale for the eccnomical distribution of light and power in then 
d strict 

Ohvei Goldsmith said, more than a hundied years ago, m his 
“Life of Richa-d Nash, Esquire” “< People of fashion at Bath, 

+ _ when so disposed, attend Iectmes on the arts and sciences, 
which are frequently taught in a pretty superficial manner, so as 
not to tease the understanding, while they afford the imagina- 
tion some amusement” I want not to be superficial, yet I 
must not tease jour undeistanding, and so we will not lose our- 
selves in technical details If, howevei, my remarks have led 
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you to appiecante the vast economical importance of vs ng very 
large electric pressures, and to grasp that, by substituting 2000 
volts foi 50 volts, when tiansm1'ting a certain amount of electric 
power, the cent can b. reduced to the one-fortieth part, and 
the waste of powcr, when tiansmitted along a given length of a 
given wie to the one forticth of the one-forticth—that 1s, tò the 
one sixteenth-hundred'h pairt you imagination will have teen 
kindled as well as amused 

With a loss on the road of only 11 per cent, M Deprez has, 
by using 6c0? volts, transmuted 52 hoise-power ova a distance 
of about 37 miles through a copper wne only one-fifth of an 
inch in diameter A piece of the actual conductor he employed 
I holdin my hund the copper wire 1s coated with an insvlated 
material, and then with a leaden tubing, so that the outside may 
be touched with perfect rmpunity, in spite of the high potential 
difference employed M Deprez’ dynamo and motor wee not 
nearly as efhuent as he could make them now, so that his ter- 
minal losses were unnecessiily great, and the efficiency of the 
whole arrangement, wonderful as it was, was not so startling as 
it would otheiwise have been I have told you that the loss in 
dynamo and moto: hes actuilly ben reduced to only 12$ per 
cent , so that, if a dynamo and motor of this efficiency had 
been used by M Deprez, the total loss in the whole transmission 
over 37 miles would heye been tinder 25 percent Indu l, by 
using only 1250 volts, Mr Biown Fas succeeded in transm.tting 
50 horse-power supplied by falling water at Kuegstetten to 
Solothun, in Switzuland, five miks away, with an entne loss 
in the dynamo, motor, aud the five miles of going and returning 
wire of only 25 pei cent , so that three-quarters of the „otal 
poa supplied by the water at Kricgstetten was ac'ually 
defivered to machinery at Solothun, five miles away 

In less than twenty years, then, fiom Gramme’s practical 
realization of Pacinottis msention, We have power transmitted 
over considerate distances by electiicity with only 1 total loss of 
25 per cent , whercas the combined Joss in an air pump and wr- 
motor or m awiter pum» and water Motor 19 40 per cen’ , arre- 
spective of the additional loss by friction or leakage that occurs 
en route We cannot help fecling that we ae rapidly arziving 
ata new era anc that * will not merely be for the inwugurition 
of the quich transmiss.on of our bodies by steam, or the quick 
transmission of our thought by telegraph, but for the econonncal 
transmiss on of power by clecaicly, that the Victorian age vill be 
remembered 

I showed you a little while ago an elctne fie Was that a 
mere toy, or sad it any comaiere A amportance ? To pwn coal, 
to work dynamos, and to use the electric cunent to ght your 
houscs and your sticets is clean and commercal, to asc the 
curent to waria your rooms clean but wasteful, on account of 
the inefficiency of the steim-engine But when the dynamos are 
turned by water power which woald otherwise be wasted, the 
electiic current may be economically used, not merely to give 
hight, but also to give heat And when the electric transmission 
of power becomes s'ill nore perfect than at present, even to burn 
coal at the pit’s mouth where it 15 worth a shilling a ton may, m 
spite of the effiuiency of the steam engine being only one-tenth, 
be the most economical way of warming distant towns where 
coal would cost 20s 2 ton Ihmh what that woald mean! 
—no smoke, no dust, a eform eftected commercially which 
the laws of the land on sone prevention are powerless to bring 
about, a reform effected w thout tne intervention of the State, 
and therefore dear to the hearts of Englishmen 

J am aware that ths ler of burning coal at the pit’s mouth 
and electrically transmitting its power has quite recently been 
state? to be commercially impracticable But ıs that qu.te so 
ceitain? forin 1878 it was stated that, although telephones might 
do very welt for Americ., they certainly would never be intro 
duced into Gieat Briain, as we had plenty of boys who were 
willing to act as messengeis for a few shillings a week The 
phonograph was also declared to be worked by a ventriloquist, 
and electis lighting on 1 lage scale was proved to be too 
expensive a luxury to be ever carried out Putting a Conserva 
tive drag on the whee» is a very good precaution to take when 
going down hill, but it 1s out of place in the up-hill work of 
progress 

To day the electric cunient 1s used fo1 countless purposes Not 
only is 1t used to weld, but by putung the electric arc 1 side a 
closed crucible, smelting can be effected with a rapidity and 
ease quite unobtainable with the ordinary method of putting the 
fire outside the crucible If one had pointed out a few years 
ago that ıt was as depressing scientifically to put a fire outside a 
crucible when you wan'cd to warm the inside, as Joey Ladle, the 
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cellaiman, found it depressing mentally ‘‘to tahe in the wine 


through the pores of the shin, iste id of by the conwivial channel 
of the throttle,” who would have believed that in 1888, a 5co 
horse-power dynamo would be actually employed to produce an 
electric arc inside 2 closed crucible in tle manufacture of 
aluminium bronze 

Bit, of all the many commercial uses to which the clectue 
cvrrent may be pul, probably, after the electric light, electric 
traction has most public intriest The I nglish are 1 commercial 
people, but they are aho a humane people ard when, asm 
this case, their porsets ard then feclimgs ue ake touched, 
surely they will be Radicils in weicom rg electe traction, what- 
ever may be then pelto sentimen’s on other buning topics of 
the day It ws not a mee thing to fecl that you are helping to 
reduce the life of a pan of poor tramway horses to three or fow 
years it would be 1 very nue thing to be cures na tramcar 
fo. even a less fare than at present Now, whr'e n costs 62 o 
7d to run aca one mile with horses, it only costs 3g 01 4 to 
propclat electrically Ti ced, from the very minute details that 
have recently been pubbsbed of the fou months’ expenses 
of electrically pop cilmg thnty cars at 7! mules an hou along 
a I2-nles tramway lue m Richmona, Vigra, 1. would 
appear that the total cost— mclusive of coal, ol, water, engin 
cers, femen, clectricans, mechan ci ns, dynamo and motor 
rej urers, inspectors, Imin n, cleaners, IT ghting acy ccratiom 
on cngine, boiler, cars, dynos, and line-work—has been only 
Iļja pa car per mile Ihs 1s indeed a low pre, kt us 
hope thit rt is tiie Tbe trumway as, no doubt, particulaaly 
fasoweble for propdling curs on the sa. ae? system (that is, the 
system in which the em.cent produced by the dynamo is the sun» 
of the currents going Uncugh all tie motors o1 the cus) without 
a gicat waste of power tang produced by i vers laige curent 
having to be sent avers long ds ance, becuse the tramway 
trach Is very curved and he dynamo is placed at tle enne of 
the cuve, with fecding-s1res to convey the cunent fiom the 
dynamo to all parts of the trick Bat even im the case of a 
shught tramway Ime wih a dynamo oly at one end, it i 
quite possible to obtain the same high economy m working by 
employing a Zug potent ol diene aml by sending 1 small 
current though Ul he truas in es ef, asteid of iupp ny the 
tuns in faali, a s done on the Potiush, Bl chpool, 
Bughton, and BessLroos aamw ws 

‘This sezes system of propelling clectuc trans was oddly 
enough entnely ignorca in all the discussions thy have taken 
phiee tis year ac the Insutuacr of Cwl Pngincess, id at the 
Insatution of Mecha acal Engineers, regarding the ielat ve cost 
of working tiamways by horses, 1y a moving 1014, end by 
cicetr city , and yer ths sans syster i actnally at work in 
America, as you will see from an instantancous photograph 
which I will now projec. on the sercen, of ° soies clectiie tram 
way in Denya, Colomdo, ud a seres ehini tamwmay 12 
miles long, on Which fory cus are to be run, Is in ccurse of 
construction in Columpus, Ohio lhe fist tinha on which 
electe ams were run m se: s Was the canciuaental 4/4%e7 
dine, erected in Giynde im 1883 uncer the super ntendence of 
the late Prof Hlecming Jenkin, Piof Peny, and myself, for the 
automatic clectre transpait of geody A photogrep": of this 
actual line 15 now projected on the sasen ‘Lhe large wall 
diagiim shows symbolically, in the cradest form, our plan of 
serks working the current follows 7 <gzig path through the 
contact pieces, ana when a uam enters any section the contact 
piece is automaticly removed, and the current now passes 
through thi motor on thot tram mstead of through the contact 
pice ‘The Seres IsJectuical”l action Syndicate, whom we have 
to thank for the model ser zes tramway on which the two cars are 
now 1unning, are now developing oar idea, but it has received 
its gicater development m the States, where the Americans are 
employing it, mstead o spending t me proving, @ frzer2, that 
the automatic contut arringements could never work = Mental 
inet 1a, lke mechanical ineitia, may Te defined in two ways. 
Inertia the resistance to motion—tl atis the English definition . 
but mertia 1s also the 1es stance to sto pping—that 15 che American 
definition 

In addition to the small waste of power, and « nscquent 
diminished cost of constructing the conductors that icad the 
current into and ovt of the passing nams, the serics yst- has 
anothe: very mailed alvantage Some years ago we pointed 
out that when an clectric tiay was r inning down hull, or when it 
was desired to stop the train, there was no necessity to apply a 
brake and waste the energy of the moving train in friction, 
because the clecti:c motor could by turning a handle be con 
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verted into a dynamo, and the train could be slowed o1 stopped 
by its energy being given up to all the othe: trains running on 
the same railway, so that the trains going down hill helped the 
trams going up hull, the stopping trains helped the stating 
trains At that tıme we suggested detailed methods for carrying 
out this economical mutual aid arrangement whethe: the tains 
were running on the parallel o1 on the senes system But there 
1s this difference, that, whereas on the parallel system ıt ıs only 
when a tram 1s running fanly fast that ıt can help other trains, 
the series system has the advantage that, when a motor is 
temporarily converted into a dyramo by the reversal of the con- 
nections of its stationary magnet, the slowing tiain can help all 
the other trains even to the very last rotation of its wheels 
Brakes that save the power instead of wasting it aie of parely 
English extraction, but their conception has recently come 
across the Atlantic with such a strong Yankee accent that it 
might pass for having been born and bred ın the States 

Economy ıs one feature that gives electiic tiaction the right 
to claim your attention, safety 1s another This model telpher 
line worked on ‘‘the post head contact” system 1s so arianged 
that no two trains ever run into one another, for, ın addition to 
each of the thiee trams being provided with an automatic 
governor which cuts off electric powei fiom a train when that 
train 1s going too fast, the line 1s divided into five sections con- 
nected together electrically in such a way that as long as a train 
1s on any section, A, no power ıs proviced to the section B 
behind, so that if a train comes into section B, it cannot move on 
as long as the train ın fiont ıs on section A. [Three trains shown 
running on a model telpher line with four automatic locks ] 
Whenevei a train—it may be even z runaway electric locomotive 
—enters a blocked section, 1t finds all motive power withdrawn 
from ıt quite independently of the action 0° signalmen, guard, or 
engine driver, even if either of the latter two men accompanied 
the tiain, which they do not in the case of telpherage no fog, 
nor colour-blindness, noi different codes of signals on different 
lines, nor mistakes arising fiom the exhaus-ed nervous condition 
of overworked signalmen, can with our system produce a col- 
lsion Human fallibility, ın fact, 1s eliminated While the 
oidinary system of blocking means merely giving an order to 
stop—and whether this 1s understood or invelligently cairied out 
1s only scttled by the happening or non-happening of a sub- 
sequent collision— our automatic block acts as if the steam were 
automatically cut off, nay, ıt does more than this ıt acts as if 
the fires were put out in an ordinary locomotive and all the coal 
taken away, since it 1s quite out of the power of the engine driver 
to re-stait the electric train until the one in fiont 1s at a safe 
distance ahead 

The photograph now seen on the screen shows the general ap- 
pearance of the Glynde telphe: line, whtch has recently been much 
extended ın length by its owners, the Sussex Portland Cement 
Company , and a telpher line with automatic bloching on the 
broad principles I have described 1s about to he constructed 
between the East Pool tin mine in Cornwall and the stamps 
There will be four trams running, each consisting of thirty three 
skeps containing thiee hundredweight eich, so that the load 
cared by each train will be about five tons 

It may be mteresting to mention that -he last difficulty in 
telpherage, which consisted ın getting a proper adhesion between 
the driving-wheels of the locomotive and the wire rope, has now 
been overcome The history of telpher locomotives ıs the nis- 
tory of steam locomotives over again, except that we never tied 
to fit the electric locomotives with legs, as was proposed in the 
early days for team locomotives It ıs a tedious discouiaging 
history, but ıt is so easy to be wise when cr-ticizing the past, so 
difficult to he wise when prospecting the future Guipping- 
wheels of all kinds, even the india-rubber t'res used for the last 
three years, have all been abandoned ın favour of simple, slightly 
loose, cheap non tires, which wear for a very long time, and 
give a ve y perfect grip when the hai supporting the electro- 
motor 1s so pivoted, pendulum-wise, ‘to the framework of the 
locomotive that the weight of the motor no longer makes the loco 
motive jump ın passing the posts, as it did until quite recently 

After several yeais of experimenting, we have in telpheiage, 
I ventwie to think, at last a perfectly trustworthy, and at the same 
time a most economical, method of utilizing distant steam- or 
watgr-power to automatically transport ou goods, and im’ time 
it may even be our people, over hills and valleys, without roads 
or bridges, and without interfermg with the crops or the cattle, 
or the uses to which the land may fe put over which the telpher 
trains pursue their snake-hke way we have ın fact, the luxury 
of ballooning, without its dangers, 
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Academy of Sciences, September 17 —M Des Cloizcaux 
in the char —Complement to the theory of overfalls stretching 
right across the bed of a water-course (weirs, mill-races, and the 
like), by M J Boussmesq In supplement to the theory worked 
out in the Comptes rendus of July 4, October 10 and 24, 1887, 
the author here deals with the discharge as influenced by the 
velocities of zhe currents at the overfall —On M Lévy’s iecent 
communication on the subject of Bettr’s theorem, by M E 
Cesaro Tins theorem, which plays’an essential part in Betti’s 
“ Teona dell’ asticita,’ 1s practically that of Green, which 1s 
capable of sach manifold applications, and which M Lévy has 
shown to acmit of so many .nteresting corollaries in giapho- 
statics In che present paper M Cesaro confines himself to 
proving that the formula of Laplace, giving the velocity of sound 
in rectilimear elastic med ums, ıs itself a consequence of Bettrs 
fruitful theoren —Compressibility of the gases, by M E H 
Amagat —On the chlorides of gallium, and on the value of 
the elements of the aluminium group, by MM Nilsson and 
Otto Pettersson Here are studied the two different chlorides 
Gal lẹ (or GaCl;) and GaCl,, as determined by M Lecoq 
de Boisbaudran, the discoverer of gallium The combinations 
are also given that aie formed with cW@loime by the elements 
of the thnd gioup of the natural system, whose chlorides 
have so fai been studied It 1s pointed out that aluminium and 
gallium d.splace thiee atoms, indium two, and thallium one of 
hydiogen oftne hydiochloric gas In this group, with the increase 
of the atomic weight the ele nents show an evident tendency to 
form several combinations with chlorine —On ferrous chloride 
and the chlcrides of choomum, by MM Nilsson and Otto 
Pettersson The preparation and propeities are described of 
ferrous chloride, and of the two known chiomium chlorides— 
the trichloride, CrCl, and the bichloride, CiCl, —Papers were 
communicated by M René Chevrel on the gieat sympathetic 
nervous system of bony fishes, by M Alexandre Vitzou on the 
incomplete inzeiciossing of the nerve fibies in the optic chiasma 
of the dog , and by MM Raphael Dubois and Léo Vignon on 
the physiological action of para- and metaphenylene diamine 
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DETERMINANTS 


Teorta Elemental de las Determinantes y sus principales 
aplicaciones al Algebra y la Geometria Por Félix 
Amoiétt: y Carlos *M Morales (Buenos Ayres 
Imprenta de M Biedma, 1888 ) 

¢ Sone books,” says Bacon, “ may be read by deputy, 

and extracts made of them by others ,” and, atany 
rate so far as English readers are concerned, the work 
now unde: review belongs to this category A very con“ 
siderable portion of it 1s taken up with translations of 
selected passages from Muir’s “ Treatise on the Theory of 

Determinants,” of which the following 1s a sample — 
“Teorema II] — Toda determinante centrostmétrica del 

orden zmssimo es gaal á la diferencia de los cuadrados de 

dos sumas de deternunantes menores del orden mesono 
formadas con las m primeras filas ” 

“En efecto, el producto de las dos determinantes 
factores, por ejemplo, D y D’, en el caso del párrafo 37, 
esigual á 

3(D+D‘P-D-DP, 

y sı D y D’ se desarrollan en funcidn de determinantes de 

elementos monomuos (22), las determinantes de una de las 

expresiones son iguales á las de la otra Luego queda 
demostrado el teorema.” 

The above ıs almost word for word the same as § 138 
of Murs “ Treatise,” which we subjoin for the sake of 
comparing the translation with the original — 

« A centro-symmetric determinant of the 2m” order zs 
expressible as the difference of the squares of two sums of 
manors of the m” order formed from the first m rows 

“The product of the two factors, D and D’ say, in 
the first case of § 137 1s equal to 

A(D + DP — (D - D'Y, 

and when D and D’ are expanded (§ 29) ın terms of 

determinants with monomial elements, the determinants 

in the one expansion are ın magnitude the same as those 
in the other hence the theorem ” 

We notice that Muir's formula is incorrectly punted in 
the translation, but it is only fair to add that such 
maccuracies are rarely met with in the volume before us, 
which 1s more free from misprints than the first editions of 
mathematical books usually are The translators do not 
appear to have caught the exact meaning of the words 
“ are in magnitude the same as,” which they have changed 
into “son iguales 4” Quantities which are the same in 
magnitude (though differing, ıt may be, in sign) they call 
equal, and are consequently forced to translate the words 
“are equal” by “son iguales y del mismo signo ’ as they 
have done elsewhere in more than one place But a much 
worse mustranslation (also from Muir) occurs on p 85, 
where the single word “es ’ ıs used as the equivalent, of 
€ contains the term” A worse mistake than this one 
could not have been committed, even by those who, 
according to Hudibras, “ translate,— 

Though out of languages, in which 
They understand no part of speech ” 

The above extract 1s taken from the second of the 

three distinct portions, or books, into which the “ Teoria 
VOL XXXVIII.—NO 988 
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Elemental” 1s divided The first of these books has to 
do with determinants in general, the second (consist- 
ing mainly of translations from Muir) treats of deter- 
minants of special form, and the third ıs reserved for 
algebraical and geometrical applications The nomen- 
clature adopted in the second book differs ın some par- 
ticulars from that employed by Muir Thus our authors 
do not follow him in substituting “ adjugate ” for the more 
euphonious and more famılıaı adjective “1eciprocal,” and 
they agree with Scott and others in calling those deter- 
minants “orthosymmetrical” which Muir names “ per- 
symmetric” We think that therr name “ determinante 
henusimétrica” 18 a distinct improvement on the old 
“ gero-axtal skew determinant,” but we cannot see any 
special reason for speaking of determinants in which all 
the elements in one row are equal to unity as “ deter- 
munantes multiples,” and we do not consider that the fact 
of the equality of all the elements 1n the princ.pal diagonal 
of any skew determinant ıs of sufficient importance to 
necessitate the use of the distinctive appellation “ pseudo- 
semétrica” to denote such a skew determimant. 

The second book contains most of the principal 
properties of the various kinds of symmetrical deter- 
minants, and of Pfaffians, alternants, circulants, and 
continuants, but not of compound or functional deter- 
minants these aie mentioned, but their properties are 
not investigated The short chapter devoted to them 
merely defines compound determinants, Jacobians, 
Hessians, and Wrouskians, and then concludes abruptly 
with these words “ Por mds interesantes que sean estas 
formas, la fndole de esta obra no permite entrar en el 
estudio de ellas, para el cual se recomienda especialmente 
el notable tratado del profesor R Scott, ‘ Determinants, 
Cambridge, 1880” 

Here our remarks on the second book (which finishes 
with this sentence) would come to a close if we did 
not wish to correct a mistake into which the authors 
have fallen as to the ongin of the name contznuants 
These they say (see p 112) “se denominan continuantes, 
por sugestién del profesor Sylvester” The 1eal facts of 
the case are these Prof Sylvester was the first to 
discover the forms called comtenuants, to which he gave 
the name of cumulants It was Muir who suggested the 
name continuant “as an exceedingly suitable” and 
euphonious abbreviation for contenued-fraction deter- 
munant, and as a “short literal translation of the 
equivalent term Kettenbruch-Determinante, which 1s the 
received name n Germany” (vide Amerzcan Journal of 
Mathematics, vol 1 p 344 letter from Mr Mur 
to Prof Sylvester on the word continuant, September 4, 
1878) 

Of the third book we have very httle to say It 1s nice 
easy reading for young beginners, and teaches them how 
to solve systems of linear equations, how to perform 
eliminations by means of Euler’s, Bezont’s as modified by 
Cauchy, or Sylvesters dialytic method, and how to cal- 
culate the roots common to two equations or the double 
roots of asingle equation There is a short chapte: in 
which some of the most simple properties of the resultant 
of two equations are explained The last chapter ın the 
book ıs the only geomefrical one , 1ts principal contents 
are determinant expressions for the area of a triangle, a 
quadniateral, and a polygon, ın terms of the co-ordinates 
AA 
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of the respective vertices, and scme simple tugono- 
metrical formule On p 173, ın this chapter, we 
notice a curious misprint in each of three successive 
formulz (the usual expiessio.s for the sine, cosine, and 
tangent of half an angle of a trangle ın terms of its 
sides) a capital V takes the place of the sign of the 
square 100t i 

The opening paragraph of the first book tells us of the 
origin of determinants, citing as evidence of their inven- 
tion by Le:bnitz his celebrated letter to L’Hopital, dated 
April 28, 1693 Their re-discovery py Cramer in 1750, 
and the iule (for the solution of a system of linear equa- 
tions) which still bears his name, ave next mentioned , 
but authors of a more modern date are summanily 
dismissed with the following buef rotice — 

“ Desde el tiempo de Crame: la teoría de las determin- 
antes ha hecho notables progresos debido 4 los trabajos 
de Vandermonde, Laplace, Gauss, Cauchy, Jacobi, 
Sylvester, Muir, Baltzer y otros, no habiendo rama de las 
matemáticas en que no haya sido aplicada con ventaja ” 

We are not, however, left entirely ır. the dark as to the 
contributions to the theory made by these writeis, for 
some theorems ate called by the names of then respective 
authors, and a large number of others have these names 
indicated in biackets For instance, the proposition 
which concludes the third chapter in the fist book 1s 
thus enunciated — 

“ Descomponer una determinante de orden zsimo en 
una suma de productos formados cada uno de una 
determinante de orgen pemo v qe unr determinante de 
orden [#-ġ]é&mo { Laplace } ” 

This 1s immediately preceded »y— 

“Teorema de Cauchy —Si se elge una fila y una 
columna de una determinante cualquiera, el elemento 
comtin de ellas multiplicado por el respectivo comple- 
mento algebraico, mds la suma de productos obtenidos 
multiplicando el producto de un elemento de la fila y de 
Ja columna por su respectivo complemento algebraico, es 
equivalente á la determinante dada” 

The way in which these two propositions are treated in 
the present work will serve to exemplify the methods 
employed by its compilers for impait ng knowledge to 
then readers The proof of Laplace’s theorem given by 
Scott, in § 5, chap nı of his “ Determinants,” is clearer 
than any othe: we aie acquainted with, but it depends 
on some of the properties of alternate numbers It is 
tiue that these properties are of the simples kind, but 
then the notion of alternate numbers is a highly abstract 
one, quite as much so as the idea of a four-dimensional 
space In onder, therefore, to convey a clear conception 
of Laplace’s theorem to students of average capacity, 
out authors have turned it into a problem, and, by con- 
side1ing what Piof Sylvester calls a simple diagiammatic 
case, have shown how this problem can ve soh ed, thereby 
bringing the ¢heorem within the grasp of those whose 
minds are as yet unprepaied to 1evel itauriously m such 
abstiactions as the alternate numbers 

On the other hand, the proof of Cauchy’s theorem 
and she illustrative example appended to it lave been 
reproduced, with only some slight vertal alterations, fiom 
$ 62 of Murs “ Determinants, where the theorem In 
question 1s presented in a form eminently adapted for 
elementary instruction 


e 

The firs: book ends with a rule for the division of 
determinants, which may be briefly stated thus To 
divide [an] by |4,,{, assume the quotient to be |x] and 
equate each elemen: of the determinant formed by 
multiplying |x,,] and 4,,] to the corresponding element 
of [an] 

The values of the elements Xp, xy, Yan Of the 
assumed quotient | 1;,| will then be determined by solving 
a system of equations of the foim 

an Yin + Ban Vn + * + Pan Yim = Gn 

The article containing this rule should be expunged 
from all future editions of the work Its practical inutthty 
becomes apparent when we 1emember that, on solving 
the system of equations to which ıt leads, each a is found 
in the form of the quotient of two determinants , so that 
we have to perform many divisions instead of one Those 
who are piactically engaged in the work of mathematical 
tuition in the University of Buenos@\yres will doubtless 
be able to suggest other improvements, and if these 
suggestions are attenced to, students in that University 
will possess in the second edition of the “Teoría 
Elemental” an introduction to the theory of determinants 
witten 1n therr own language and suited to their 1equye- 
ments 

In some 1espects we do not desne to see any 1m- 
provement The appearance of the book 1s as attractive 
as good paper, wide margins, and a bold clear type can 
make it ‘Lhe authors have chosen for their motto the 
applopi.ate quotat‘on fiom Sylvester “ For what 1s the 
theory of dezermmants? It 1s an algebra upon algebra, 
a calculus which enables us to combine and foretell the 
results of a.gebiaical opeiations, in the same way as 


, algebra enables us to dispense with the performance of 


the special operations of anthmetic” The table of 
contents 1s a model of completeness, and gives the 
enunciations of the theorems ın full instead of merely 
indicating the pages and articles in which they occur 
The volume ends with a selected hist of treatises on 
deteimunants “que pueden servir de texto y que son 
dignas de especial mencién” This will be of use to 
students who only want to be told what authors they 
should read, for the names mentioned are few and well 
chosen, while those whose object 1s to improve their 
acquaintance with the b:blography of determinants may 
fully satisfy their desire by consulting the two papers by 
Mur in the Quarterly Journal of Mathematics (one of 
them published in 1881, the other in 1886) to which 
reference is rade 

Responding to the invitation—“ agradecerfamo’ las 
indicaciones que se nos hicieran sobre omis'ones 6 e11ores 
que no hubiéramos adveitido ’—we callattention toa shght 
misprint in this reference, in which the word‘ Quarterly” 
has been muis-spelt “ Quaterly” With the exception of 
those previously mentioned, no other erratum has come 
under ou notice 


OUR BOOK SHELF 


The Geologica? History of Plants By Su J W Dawson, 
CMG, LLD,FRS,&c 8vo, pp 290 With Illus- 
tiations “ International Scientific Series’ (London 
Kegan Paul Trench, and Co, 1888 ) 


THIS book gives, ın a connected form, a summary of the 
development of the vegetable kingdom 1n geological time 
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Though likely to be of use to geologists and botanısts, the 
treatment 1s sufficiently popular to be intelligible to the 
general reader The floras of the successive geological 
formations are treated of in turn, from the oldest rocks 
down to comparatively recent times The two longest 
chapters ın the book are devoted to the vegetation of the 
Devonian and Carboniferous ages respectively, much of 
the matter here traversed having formed the subject of 
numerous scientific memoirs by the author In the body 
of the work, accounts *of the morphology and minute 
anatomy of the various plant-remains are given, with 
speculations as to their affinities, and ın many cases 
restorations are attempted, illustrated by figues The 
more special details as to classification, &c, are wisely 
placed in small type as a series of notes at the end of each 
chapter The last chapter in the book consists of an 
interesting essay on the general laws of ongin and migra- 
tions of plants Many of the woodcuts leave much to be 
desired, more especially those dealing with histological 
subjects These are, for the most part, scrappy and 
insufficiently described, and convey little to the mind 
Comparisons between fossil remains and 1ecent plants 
are often 1endered valueless by strange maccuracies as to 
the morphological value of the parts so compared Thus 
the leaves of Afarszlea (pp 60 and 67) are described as 
being in whorls and cuneate in form, and in Alsol/a and 
Salvinia the leaves are “frondose and more or less pin- 
naje in their arrangement”  Sfenophyllum, which pos- 
sesses wedge-shaped leaves arranged ın verticels on the 
Stem, 1s set down as of probable Rhizocaipian affinity, on 
this mistaken comparison between its /eaves and the 
leaflets of Marsilea’ Much confusion also arises froma 
careless use of the terms sporocaip, sporangium, macıo- 
and mıcıo-spore, antheridium, &c, in connection with 
certain small bodies found in the Eran and Carboniferous 
beds, and conceived by the author to be the reproductive 
bodies of a rich, then-existing Rhizocarpian flora Though 
there aie many points in which palwobotanists may not 
be at one with the author—such as the reference of so 
many Paleozoic forms to Rhizoca:ps—the volume wil be 
of service, especially to those to whom the larger treatises 
are not available 
U 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by hes correspondents Neither can he nnda- 
take to retain, or to correspond with the writers of, 

' rejected manuscripts intended for thes or any other fart 
of NATURE. No notice ıs taken of anonymous communi- 
cations | 

Prophetic Germs 


I NAVE but just returned from abroad, and have hastened to 
iead the numbe: of NATURE for August 30 I find that the 
Duke of Argyll in his letter of that date makes some rema hs 
which call for a few words fom me Tne Duke 1s not, 
it appeais, prepared to defend the theory that the electe 
organ, of Raza radiata 1s a “prophetic geim ” He refers me 
to the paper of Piof, Ewait on this subject, whose opinion he 
quotes and accepts Iam not sure how far Prof Lwait himself 
had consideied the significance of the view which he put forward 
ın regaid to the nature of the 1udimentary electe organs of 
skates , but I do not hesitate to say that there are no facts w hich 
have been made known at present, either by earlier observers or 
by Prof Ewart, with regard to the electiic organ of skates, which 
necessitate such a theory of prophetic germs as that imagined hy 
the Duke of Argyl], 01 which can be shown to be imconsis‘ent 
with the doctiine of piogiessive development by the 1 itu1al 
selection of fortuitous congenital valuations If the Duke o! 
Argyll will point out such facts, he will have made a contribu 
tion of some value towards the undeistandirg of the luws of 
olganic evolution 

In a subsequent portion of his lette: the Duke of Argy1! 
states “If Prof Ray Lankester will explain how ‘natwa! 
selection’ can act upon ‘congenital vaiiations,’ which he calls 





‘non-significant ’—z e which are not yet of any actual use—and 
if he will explain how this action can afford ‘ the single and, 
sufficient theory of the origin’ of (as yet) useless variations, 
he will have accomplished a great trmmph in logic and 
philosophy ” 

I am unwilling to entertain the notion that the Duke of Aigyll 
has mtentionally cons.ructed the above sentence by gaibled quota- 
tions fiom my previous letter in order to produce the false 
impression that 1 have maintained such a view as to the action 
of natural selection At tne same time, I will observe that the 
method of discussion adopted by the Duke—namely, that of 
half quoting the opin on which he attriputes to an opponent and 
desires to render logical in the judgment of otl ers—is, to say 
the least of it, olyectiorable It becomes easy when this nfethod 
of paitial 1e-statement 19 adopted for the disputant to insert 
words of his own mi.ed with the words of his opponent, and 
thus to misrepresent the latter's statement by unconsciously 
fabucatıng what the poet has condemned as the worst of 
fabiications—namely, one which 1s half a truth 

Tne point of the sentence which I have above quoted from 
the Duke of Argylls let er depends upon the unwarrantable 
introduction on his part ater the quotation of the word ‘non 
significant” of certain words in explanation of that word The 
Duke 1s hind enough tə say that by ‘non-significant ” I mean 
“which are not yet of any actual use” I have not had any 
plivate communications with the Duke of Argyll upon this 
matter, and am at a | ss to understand how he should have come 
to think that he knows that this was what I meant by the word 
‘non-significant ” By whatever process he anved at that 
conclusion I regiet to have to say that it 1s absolutely erroneous 
My meaning was noting of the kind, and I was under the 
Impiession that I nad stated with sufficient clearness what 
my meaning was I appears that I did not state it clearly 
enough for all 1eadex. I called the congen.tal variation 
which suvives in the struggle for existence “non significant” m 
yegaid to its ongan and not ın iegard to its survival It was, J} 
think, clear to most readers that I was distinguishing between 
the Lamarckian theory of vaiation as due to the transmission of, 
parental acquired characters and the Darwinian theory of varia- 
tion as due to a ‘‘slaling up” of the germ-plasma at the union 
of egg-cell and sperm-cell ‘Lhe variation—that 1s, the departure 
of a young animal or plant fiom the pormal character of the 
species—would be, 1° ıt could be traced to the tiansmission 
from a parent of a claiacter acquired by that parent in adap- 
tation to the envnon nent, significant, that 1s to say, 11 would 
have significance for the adjustment of the species in its very 
ongin in the parent On the other hand, the thousand and one 
slight or considerable departuies fiom the mean specific form 
which occur in every possible duection in a biood of young fish 
o1 othei organisms ue ‘ non-significant” ‘Lhey are due to a 
long-precedent disturbince of the ge1m-plasma when the form of 
the organizm was uideveloped No possible reaction of adjust- 
ment can be imagined which could produce adaptation ın the 
structtne of an animal or plant developed from a germ, if it 
be a proviso that suck. adaptation 1s to have relation toa physical 
cause of disturbance which once acted upon the germ whilst the 
adaptational results are to come into effective existence in the 
developed pioduct of the germ Hence I am led to speak of 
congenital variations as ‘‘non-significant” in ielation to the 
disturbing causes which produce them 

The proposition that congenital variations are selected when 
they are not yet of any actual use 1s an absuidity which the 
Duke of Argyll hac ro justification whatever for suggesting as 
likely to be defendec by me, and one which he arrives at by 
misrepresenting the meaning of the adjective ‘‘non-significant ” 
A» a matte: of course, some one combination of cangenital 
Vallations 1s *f significant ” in the sense which the Duke of Argyll 
chooses to give to that wo1d—a sense ın which I do not employ 
wt some one comb.nxtion of congenital vaiiations in each gener- 
auon suivives becaase it is ‘ sigaificant” in the sense of being 
useful It is a cor*110n fallacy to suppose that natural selection 
1s only operative in prod wng zew species , on the contrary, it 1s 
neve in abcyance, Lut 1s equally as active in maintaining an 
eusting form as in prodacing a new one 

With regard to the origin of useless vanatisns and the general 
question of uselcssness, it 1s not to be expected that your columns 
should be given over to an exposition of the common-places of 
Darwinism It 1s to be noted, fistly, that we have no right to 
conclude thal a structure 1s useless to the organism im which it 
occus because the Dahe of Argyll ıs unable to see in what way 


540 


NATURE 


[Oct. 4, 1888 








it is useful , secondly, we have establishea the great principle of 
“t correlation of growth,” which 1s a brief way of stating that in 
organisms there ıs such an intricate binding together of the 
mechanism that when one parf varies other parts vary con- 
comitantly—so that a useful variation of the beak or eyelid of a 
bird (for example) may necessitate a concomitant and perfectly 
useless variation in the toe-nails or the iail-featheis , thirdly, 
useless structures undoubtedly exist owing to the potency of 
heredity, which 1s of such strength that lonz after a structure has 
ceased to be a matter of selection it is transmitted fiom genera 
tion to generation, though dwindled ın size and more or less 
umperfect ın structure 

T think there will be no difficulty by 1eference to one or other 
of the three considerations above stated ın disposing of cases of 
so-called ‘‘uselessness,” or ‘‘prophetic’”’ functionless organs 
“on the way to use,” which the Duke of Argyll may find to be 
stumbling-blochs ın the way of his faith in Darwin, if he will 
submit them one by one for pulverization, though I am afraid 
the process will not interest your readers 


September 21 E Ray LANKESTER 





A Shadow and Halo 


A FEW evenings ago, whilst walking down a sloping pasture, 
with the moon shiming brightly at an altitude of about 20° 
behind me, and with no visible dew nor fog, yet with heavy 
dew on the grass, I noticed that the shadow of my head and 
shoulders was very shaiply defined, but that ıt was surrounded 
by a halo of light, and that this halo or nimbus increased in 
brightness as my shadow was lengthened out because of the 
increasing slope, and not only was the brightness increased, 
but ıt extended now to my hips That this was due to the 
greater depth of moist air through which the moon’s light passed, 
by reason of the increase of the slope, I think was proved by 
the fact that in the neighbournood of a high hedge, which 
would to some extent alter the conditions, this halo nearly 
wholly disappeared At one time I thought that my eyes were 
deceiving me concerning this appearance, the contrast of the 
dark shadow with tht surrounding brightly ilummated grass 
giving rise to the appearance above mentioned, but, by holding 
up my hand so as to cut off the view of the shadow, I still saw 
the brighter light which surrounded it, and this brightness still 
increased or decreased ın intensity as the slope on which I took 
up my position was greater or less There was no casting of a 
shadow on a fog-bank, as there was no fog at all, but rather 
the air was particularly clear I noticed this phenomenon three 
nights in succession TI shall be glad to know if any other 
amongst your readers has noticed this occurrence, and will 
explain ıt EWP 

Tamworth, September 29 


Sonorous Sands 


REFERRING to Mr Carus-Wılsor’s letter recording the sup- 
posed discovery of musical sand in Dorsetsmre, I may mention 
that about two years ago the late Admiral E J Bedford sent 
me three boxes of musical sand, one of them being labelled, 
“Musical sand, Studland Bay, Dorset, 1885, sonorous when 
collected” Iam not aware whether Admiral Bedford himself 
discovered the sonorous properties of this sand, but it 1s clear 
that he was well acquainted with botn the sand and its character 


in 1885 A R Hunt 
Torquay, September 27 





THE REPORT OF THE KRAKATAO 
COMMITTEE OF THE ROYAL SOCIETY 


I 


AF TER an interval which has beer prolonged partly 
by the unexpected continuance of the subsequent 
atmospheric phenomena, and partly through other circum- 
stances incidental to publishing, the Report on the great 
eruption of the volcanic island of Krakatéd in August 
1888 1s now before the world 
Every Committee ts bound to issue 1 Report of some 
kind, but ıt rarely falls to the lot of a Committee to deal 
with anything at once so stupendous im its character and 


far-reaching ın its consequences as the eruption which not 
only figuiat.vely, but literally, vibiated through the world 
on August <7, 1883 

We, ın these islands, may boast of our Essex earth- 
quakes, and of the frequent little tremors to which a 
certain district in Perthshire is subject, but few of us, 
or our unmediate neighbours, can, from ou: local expe- 
rience, form the faintest conception of the terrific sub- 
terranean powers which ordinarily manifested themselves 
in the volcanic region of which Krakatdod may be fitly 
termed the focus 

The first accounts which reached us by telegram, 1n- 
accurate though they were bound to be as regarded details, 
were scarcely exaggerations ın point of magnitude , and, 
indeed, the cataclysm ın this case 10se superior to all 
artificial mades of transmission, by announcing the very 
date and hour, 1f not minute, of its culminating explosion 
through a series of atr-waves, which recorded themselves 
no less than four times on every automatically’ recording 
barometer taroughout the world. 

Three other distinct and abnormal phenomena were 
(1) the immense distance to which tlfe sound-waves were 
propagated ‘altogether transcending anything hitherto on 
record , (2) the immense local height, destructive power, 
and subsequent wide diffusion of the accompanying sea- 
waves, whic ın this case were wot, as 1s usually the case, 
due to earthquake action, (3) the simultaneous occur- 
rence m the Javan and Indian area, and subsequently 
rapid extension, fiist round the equatorial zone, and, 
finally, to the whole world, of a most remarkable group 
of optical phenomena, including coloured suns, lund and 
prolonged glows at twilight, large coronz round the sun 
and moon, and a peculiar cirnform haze which was 
evidently connected in some way with these and the 
eruption 

It was plain, in the face of these preliminary facts, that 
the collection and discussion of such a grand series of 
exceptional phenomena gratuitously evolved out of 
Nature’s own laboratory, could not fail to be of service 
to stience, and that while the more local features and 
practical results of the episode might be left to the Dutch 
Government, to whom the district belonged, its attendant 
and subsequent phenomena deserved permanent record 
in the pages of scientific history 

On this basis, a Comzuittee of the Royal Society was 
appointed on January 17, 1884, in the following terms — 

“That a Committee, to consist of Sir F Evans, Prof 
Judd, Mr. Norman Lockyer, Mr R H Scott, General 
Strachey, and Mr G J Symons, with power to add to 
their number, be appointed to collect the various accounts 
of the volcanic eruption at Krakatd and attendant phe- 
nomena in such form as shall best provide for their 
preservation and promote their usefulness ” 

The subsequent expansion of the Committee by co- 
operation of additional members, and the substitution of 
one—Captain Wharton—in consequence of the death of 
Sir Frederick Evans, 1s detatled in the preface 

The main sbject of the Committee was thus to oollect 
facts and reduce them into a systematic and useful form 
While this as been its primary object, ıt has been 
thought advisable to enlarge upon the orginal basis of 
the Report, and, while giving a résumé of all the leading 
opinions, especially those relating to the debated question 
of the relaticn of the optical phenomena to the eruption, 
to enter at scme length into a discussion of the facts thus 
systematized Though it 1s hardly to be expected that 
everybody w.ll agree with the deductions arrived at by 
each author, and though it has been impossible to avoid 
omissions ın a work embiacing, in its latter sections, 
observations extending over three years, and a literature 
of its own, the main facts have not only been recorded, 
but, as the Chairman, Mı G J Symons, says, can be 
readily veuified 
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Although, therefore, as time progresses, and human 
knowledge changes and enlarges, some of the conclusions 
drawn by the authors of the Report may be modified or 
reversed, the value and permanence of the facts and 
opinions quoted, will be secured by the unusual care 
which Mı Symons has taken to verify all the references 
and quotations 

The work is divided into five parts — 


I On the volcanic ‘phenomena of the eruption, 1n- 
cluding the nature and distribution of the ejecta, by Prof 
Judd, FRS 

II. On the air-waves and sounds caused by the erup- 
tion, prepared under the direction of Lieut -General R 
Strachey, F RS 

III On the seismic sea-waves caused by the eruption, 
by Captain W. J L Wharton, RN,FRS 

IV On the unusual optical phenomena in the atmo- 
sphere which began in 1883 and continued ın part up to 
1886 inclusive, and which included coloured suns, twilight 
effects, coronal appearances round sun and moon, sky 
haze, &c, by the Hèn F A Rollo Russell and Mr & 
Douglas Archibald And 

V A short discussion of the magnetical and electrical 
phenomena, by Mr G M. Whipple 


Prof Judd commences by pointing out how peculiarly 
fayourable for the gigantic outburst was the position 
occupied by KrakatéO The marked linear arrangement 
of the volcanoes of Java and Sumatra points to the exist- 
ence of a corresponding great fissure 1n the earth’s crust, 
while across the Straits of Sunda hes another line of 
weakness, along which five volcanoes have been thiown 
up at different epochs Krakatdd les precisely at the 
intersection of these lines It ıs therefore a position 
where volcanic action, once having commenced, might 
be expected to display itself on its grandest and most 
intense scale 

The history of Krakatdé, as traced by Prof Judd, 
shows that, both in dimensions and activity, ıt may be 
considered to have been one of the largest and most de- 
structive volcanic craters in the world At one time, “its 
circumference, at what 1s now the sea-level, could not 
have been much less than twenty-five miles, and its height 
above the same datum plane was perhaps not less than 
10,000 to 12,000 feet ” 

Then, at some unknown period, a teritble outburst 
seems to have occurred, far transcending the present one, 
which completely eviscerated the volcano, and reduced ıt 
to the condition of a basal wreck of three islands, one of 
which contained Rakata, a basaltic lava cone from which 
the island derived its name, and two smaller parasitical 
cones , while the other two represented the relics of the 
original crater, formed of the same material as the latter, 
viz enstatite dacite The relatively inconspicuous cha- 
racter of Rakata, and the adjacent cones and islets, as 
well as the absence of any serious volcanic action since 
1680, seem to have warded off any suspicions which 
mgh? have been entertained by the inhabitants on the 
adjacent coasts regarding either the former grandeur of 
the volcano oi the possible renewal of its activity, 
one on such a scale as was witnessed on August 27, 
1003 

Nature, however, rarely displays its grandest effects 
without giving premonitory warnings, and, 1n volcanic and 
seismic phenomena more particularly, by exhibiting the 
culminating outburst as the cumulative result of an aggre- 
gation of small and continuously operating hypogenic 
causes 

For some years prior to 1883, earthquakes had been of 
frequent occurrence in the vicinity, one of which destroyed 
the lhghthouse on Java’s First Point, and was felt even in 
North Australa, while on May 20 and 21 an eruption 
proceeded from Perboewatan, the most northern of the 


three craters which occupied the place of the origimal 
prehistoric volcano, and the same that was in erup- 
tion in 1680 This eruption, though only of a relatively 
mild (Strombolian) type, compared with its successor, was 
yet sufficiently striking to be accountable for some of the 
sporadic sky effects which, as we shall see, were noticed 
mn its vicinity during and for some little time after its 
occurrence For example, the captain of the German 
ship Edzabeth, when passing thiough the Straits on 
May 20, observed the height of the smoke column as ıt 
issued from the volcano to be over 30,000 feet, and found 
dust fall on his ship when it was more than 300 miles 
distant, while, according to Verbeek, the writer of the 
Dutch Report, the sounds were heard not merely at 
Batavia and Buitenzorg, r100 miles off, but even at 
Singapore, which is 518 miles away 

After this relatrvely minor, though absolutely violent 
eruption, a period of intermittent and subordinate activity 
prevailed, during which two other dormant cones re- 
opened, the decrease in violence being thus probably 
made up for by the larger area ineruption Finally, after 
a period of growing intensity—a fact which was attested 
by observations at Batavia and on board ships passing 
through the Straits—the entire volcano appears, on 
August 26, to have passed from the moderate (Strom- 
bolian) stage to the paroxysmal (Vesuvian) stage 

It would be unnecessary to recapitulate the accounts 
given of this terrific outburst, which lasted from 2 pm on 
Sunday, August 26, to the evening of August 27, and 
reached its culmination at about 10 o’clock on the latter 
day The originals read hke romances from the “Arabian 
Nights,” though to attempt to adequately describe such a 
chaos would need the pen of a Dante coupled with the 
pencil of a Doré The salient features were (1) the unusual 
height to which the smoke column was observed to 
ascend, viz seventeen miles, by Captain Thomson, of the 
Medea—the nearest approach to which on any former 
occasion seems to have been thirteen miles at the eruption 
of Graham’s Island (Julia) in 1831, (2) the extraordinary 
violence of the detonations, and (3)the accompanying atmo- 
spheric and electric phenomena With respect to this latter 
point, the volcano was, in fact, a frictional hydro-electric 
generator of electricity on the largest possible scale 

One of the most important deductions arrived at by 
Prof Judd from a study of this and other eruptions ıs the 
precise part played by water ın a ding eruption 

It appears to be often thought that both slow percola- 
tion and the rapid introduction of water into reservoirs of 
lava are the direct causes of eruption, but Prof Judd 
shows that, while the percolation of water ıs one of the 
contributory causes, ıt 1s not ¢#e primary cause, which he 
attributes, when discussing the nature of the materials 
ejected, to “the disengagement [by heat] of volatile 
substances actually contained in those materials” 

According to this, which may be termed the ‘‘cart- 
ridge” doctrine of eruption (the lava representing both 
the powder and shot), the action of inrushes of sea- 
water, such as occurred in the present case, by chilling the 
surface of the lava, and augmenting the tension of the 
imprisoned gases, caused ‘ a check and then a rally,” 
analogous to what occurs in a geyse: when sods are 
thrown into ıt Prof Judd attributes the excessively 
violent nature of the last stages of the great eruption of 
Krakatd® to this “ check and rally action,” caused by the 
dissolution after evisceration of the crateral framework of 
the volcano, and the consequent admission of the sea in 
large quantities, a circumstance to which its position 
rendered ıt peculiarly accessible 

Prof Judd consideis the “excesszvely violent though skort 
paroxysms with which it terminated” to be the special 
feature by which the erup#ion of Krakatdd differed from 
others of similar rank These, while characterized by a 
larger quantity of matetials ejected, present no parallel to 
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‘the final “exhaustive explosions of abnormal violence,” 
‘togethe. with the vast sea and air waves, and the 
subsequent optical phenomena, which accompanied that 
of Krakatdo 


Prof Judd next deals with the nature of the materials | OPEN 


ejected, and draws attention to the diterent physzcal cha- 
racters presented by the lavas ejected fiom Krakatdo at 
different epochs, the final compact lavas of 1883 being por- 
phyritic pitchstone, and obsidian, containing about 70 pei 
cent. of silica, and so nearly identical chemecally with those 
of some of the earlier outpourings as to suggest refusion 

© The heavier lava dust which fell in Java and was 
examined by numerous geologists, including Prof Judd 
himself, exhibits a peculiarity which he considers to be 
without precedent, in that ıt cortains almost every variety 
of feldspar crystals The base in which these ciystals was 
found to be embedded presents gieat differences in its 
fusibility, the pitchstone melting with great difficulty, and 
the obsidian with ease This latte: point, in combination 
with other circumstances, leads Prof Judd to one of the 
most important of his conclusions, viz as to how 
eruptions come to differ not meiely in magnitude but ın 
quality for example, how a volcano such as Krakatdo at 
one time emits massive and viscous lava-streams as 1t did 
in former times, at another, pours forth a more liquid 
lava, and again, as on this occasion, bursts out with 
explosive violence into an eruption in which most of the 
lava is converted into pumce He consideis that the 
older lavas have been chemzcally acted on by wate: which 
has slowly peicolated through the ciast in the vicinity, 
and that the new compounds thus produced are not only 
more readily fusible, but more easi'y convertible into 
pumice Volcanic action 1s thus concluded to be biought 
about not directly by the physical action of externally 
derived water, but*by changes ın the physical properties of 
rocks chemically altered thiough the medium of such water 

In connection with the optical effects which were 

' witnessed subsequent to the eruption, and which are found 
to be connected chiefly with the finer solid ejecta, Piof 
Judd finds evidence, both from a study of the Krakata 
pumice as well as the finer dust which fell at great 
distances, that by the unusua! violence of the explosions 
durmg the major outburst a large quantity of the very 
finest threads and dust of volcanic glass was thrown out 
mto the higher atmospheric regions, where ıt might 1e- 
main suspended for very long peticds He also points 
out that the absence of any sign of materials characteristic 
of Krakatdo ın the rainfall of distant places 1s no evidence 
against their wide diffusion, since the most characteristic 
substance in the Kiakatdo dusts was rhombic pyroxene, 
and this by reason of “its high specific gravity and its 
slight friability would be among the first to fall” 

Prof Judd brings his section to a close by a general 
review of the circumstances which have led him to adopt 
the view already enunciated 1egarding the cause of 
volcanic action, viz that the lhquidity of a lava and the 
violence of an eruption depend on the extent to which the 
lava has, as ıt were, been hydrated unde the influence of 
slow aqueous percolation Lavas of precisely the same 
composition, and at the same déemperature may vary 
greatly in their eiuptive action simply by the changes 
thus effected ın then fusion-points This refined form of 
the yolcanic theory, which 1s put forward by Prof Judd, 
appears to show that the Vesuvian stage of eruption ts a 
paroxysmal form of earth sickness, due to lava gases in- 
dnectly generated by wate: action, while the quiet out- 
pourings both from cones and fissures which have taken 
place so widely both ın the past and present ages, 1epie- 
sênt the more normal welling up of lava which has been 
less altered by water action For this reasonable 
deduction and the clearer “nsight afforded into the 
modus operand: of volcanic and seismic phenomena, 
we are, without doubt, indebted to Krakatdd 


(To be continued ) 
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THE accompanying map of Great Bitan shows the monu- 
ments that I have been the means of obtaining by the consent 
of then owners 

The Pictisn Towe: at Mousa in the Shetlands, which 1s well 
known to be the best preserved monument of this class in the 
country, has been included by the owner, Mi Buiuce, and some 
necessary jepatrs have been done to ıt by the Government In 
the Orkneys the owners of the scheduled monuments declined to 
make use of the Act, but they are well lool ed after The same 
appules to the Bass of Inveiu.e, the Vitiified Fort on the hill of 
Noath, the Pilla. Stones at Newton, in the Ganoch, and the 
Buittish settlement at Harefaulds, ın Lauderdale, which latte, 
however, ıs in such ruinous condition that the 1emains 
of at ae scarcely worth piesetving® The Suenos Stone 
near Forres, the Cairns at Clava, on the banks of 
the Narn , the Cat-stane at Karkhston , the Burgh of Chek- 
anim, have also been withheld by then owners but most of 
them ae very well taken care of The Canns at Minnigaff were 
nearly destioyed before they were scheduled, and are not worth 
preserving The inscribed stone in St Vigean’s churchyard is 
preseived in the poich of the church, but ıt 1s not included On 
the other hand, Idin’s Hall, the laigest and most southein of 
the 1emains of the Pictish Towers in Berwickshire, has been 
included by Mr J S Fiaser-Tytler, the Black and White 
Catherthuns have been added by Miss Cainegy Arbuthnot, 
both these are laige camps having 1ampaits of stones and earth 
wo1xs round them, and they aie desciibed m General Roy’s 
woik The Pictish Toweis at Glenelg have been included by 
Mi James Bruce Bailey , they me it a very bad state of 1epan, 
and have been piopped up by the Government The inscribed 
stones at Laggangaun, New Luce, have been included by Lord 
Stan , they ae at a great distance fiom any road or habitation, 
antl the protection afforded them, beyond the powers containéd 
in the Act, must be 1egarded as nominal The Petei’s stone, 
on the 10ad from Wigton to Whithorn, has not been added , ıt 
1s an important stone, and ıs in a dangerous position, ıt has 
ahevdy suffered damage, and ıt ıs to be hoped it will be included 
hereafter The chapel on the Isle of Whithorn, supposed to be 
that built by St Ninian, has been included by Mr R Johnstone 
Stewart , this was not in the schedule The Pillais of Knk- 
madrine have been included by Mis Ommaney McTaggait , 
they are the eailiest Chiistian monuments in the countiy I 
suggested that Government should contihute towards building 
a small chapel to contain them, which has been done The 
Cioss at Rithwell, with its remarkable runes, which were 
giadually bemg destroyed and covered with lichen, so that its 
inscription could not be 1ead, has also beer! added I suggested 
that the Government could contribute towards building an annex 
to the neighbouring church to contain it, which has been done 
This was not in the schedule The cup-maked iock of 
Diwntrodden, Wigtonshne, has been added by Sn Herbert 
Maxwell, and Government has granted a ceitain sum towards 
building a shed over it to preserve it It was nod in the 
schedule, but 1s a good example of its class — Baisalloch 
Fort, Wigtorshire, the Moat Hall of Diuchtag, the Drumtrodden 
standing stones, Wigtoncshire, have also been added by Sn 
Iferpert Maxwell St Ninian’s Cave, with its early Christian 
crosses, has keen included by Mr Johnstone Stewait In the 
Island of Lewis the remarkable standing stones ın the form of a 
cioss at Callernish, and the Broch at Carloway, have been 
added by Lady Matheson This latter ıs, next to Mousa, the 
best Pictish towe: in the country In Cumbeiland, the Stone 
Circle on Castle Rigg has been put under the Act by Miss 
Edmondson In Westmoreland, Aithu’s Round Table, an 
earthen cncle with a ditch in the interior, and Mayboiough, a 
laige circle with an embankment of stones and the remains of a 
stone cucle within, has been included by Lord Biougham In 
Deibyshire, Arborlow, a lage cucle similar to Aithw’s Round 
‘able, with the remains of a stone encle, the stones of which 
are piostrate, and a large tumulus near it, has been added by 


* Continued from p 518 
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the Duke of*Rutland Hob Ilurst’s louse, and the Circle on 
Eyam Moor, which also has a large caun close to 1t, have been 
mcluded by the Duke of Devonshire, and the Nine Ladies, a 
cucle of small stones on Stanton Moo, by Major Thornhill 
In Gloucestershire, Uleybuiy, a long barrow with a well- 
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preserved stone chamber, has been added by Colonel Kingscote 
In Oxfordshire, the Rolhich stones have been included by Mi 
J Reade In Kent, Kat’s Coty House by Mi Brassey, which 
is the remains of a long barrow, the traces of which can be seen, 
with pat of the stone chambe: remaining In Someiset, the 
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Stone Cucles at Stanton Drew, by Mis S B Coates, and the 
Cove theire by Mr Fowler, the chambered tumulus at Stoney 
Littleton by Lord Hylton It Wiltshire, the long barrow az 
West Kennet by the Rev R M Ashe, and Silbury Hull by 
Sn John Lubbock In Dorsetshire, the chambered long barrow, 





! called the Giey Mare and Colts, near Gorwell, by Mı A B 
, Sheridan, the cucle of Nine Stones near Biidehead Park by 
! Mi R Wilhams , the Stone Cucle on Kingston Russell Farm by 

the Duke of Bedford, and in Wales the Pentire Ivan crom- 
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! lech, one of the largest ın the countiy, by Lord Kensmgton— 
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making m all thuty-six which hase been placed under the 
Act with the consent of their owners All these and many 
others have been suiveyed , plans, drawings, and sections have 
been made of them, which are contained in the book now upon 
the table, which 1s open for the inspection of the members I 
hope to publish these shortly Besides these monuments which 
are included under the Act, a good deal of useful work has been 
done by communicating with the owners of other monuments, 
without using the Act 

I think ıt speaks well for the landowners that so many should 
have been willing to accept the Act, considering that so few of 
them take much interest m antiquities There is not a more 
public-spirited body in the world than the much-asused 
landowners of England 

Those who have refused have generally dene so on the giounds 
that they wish to remain responsible for their own monument’, 
and I think I may say, from my own observations, that there .s 
veiy little damage to prehistoric monuments going on at the 
present time Public opinion has done more than any Act of 
Parliament could do, and it appears to me that it 1s generally 
known throughout the countiy that any wilful damage to the 
monuments would be universally condemned 

But it ıs well to conside: the operation of the Act, and how 
it may be umpioved The provision which makes ıt illegal, 
ever after, to destroy the monuments that are now placed under 
the Act by their owneis, and to enable mag'strates to punish 
offendeis sammarily, appeats to me excellent, and worthy to pe 
retained But there are defects to which 1t would be well to 
give attention By the present Act, the Government are made 
responsible fo: all the monuments that are included, which 
entails expense, and as members of Parliament generally take 
very little interest in ancient monuments, and the gieat onject 
of the Government must always be to curtail expenditme, 
additions to the list aie not as a rule encomaged 

I last year obtained eleven new monuments, but I was told 
that this was too many, and that some must be omitted, so I 
selected three of the least :mportant, and they have not peen 
included This, I think, 1» obyectionable, the two provisions 
of the Act which I have mentioned skould be applied as widely 
as possible If the provision making Governinent 1esponsible 
for the preservation of the whole of them is altered, there will 
be no inducement on the part of the authorities to reduce the 
number to be included At present local archeologists wash 
their hands of the matter, thinkmg that there is a Government 
Inspector whose business ıt is to look after the monuments 
This ıs a mistake, the proper function of the Inspector 1s 
simply to look after the monuments that are .ncluded, and to 
advise the Commiussioners—not to obtain new monuments for 
the Act I have done so because I was charged in a special 
manner with the organization and working of the Act on its fist 
introduction, but it is beyond the proper functions of the 
Inspector I have done ıt as a private individual who takes an 
interest in the subject, and any other private individual may do 
the same Moreover, ıt is impossible for an Inspector to stand 
sentiy ove: all the monuments that are put under the Act The 
police are requested to look after them as well as they can, but 
damage must occasionally be done which local archzologists 
are in a better position to ascertain and to remedy, using the 
provisions of the Act for the purpose 

It may be that my position as a landowner, as Lord Stalbiidge 
said in his letter: ashing me to take the appointment, may have had 
some effect in enabling me to persuade some of the othe: land- 
owners, but you cannot insure always having a landowner for 
an Inspecto1, and it is desirable now to put the Act on a working 
footing It ıs much to be wished that local Archeological 
Societies should be made to fee] themse'ves responsible both for 
the inclusion of monuments unde: the Act, and their pieserva- 
tion afterwards, the Act aims them with full powers for the 
purpose xf they think prope: to use ıt 

At present no Archzeological Society has rendered any assist- 
ance whatever, but Sir Herbert Maxweil, in Galloway, has not 
only offered his own monuments, he bas persuaded his neigh- 
bours to do thesame What S.r Herbert Maxwell can do, 
otheig equally publ spuited can do also, 1f itis clearly under- 
stood’ that ıt 1ests wuh them to take action in the matter, and I 
thmk it should rest with them, because, being local, they can 
do more than a single Inspector ch®ged with the supervision of 
the whole of the monuments of Great Britain I think that the 
Government should contmue to appropriate a small sum (it 1s 
now unde: £200 year) to apply to such purposes as may be 


NATURE 


$$ 


a a en 


[Oct 4, 1888 





s 

thought desirable, such as building sheds to preserve the monu- 
ments, but that they should not necessarily be held responsible 
for ail the monuments placed unde: the Act, and that, the Bull 
being a permissive one, ıt should 1est with the public to make 
use of 1t or not, as they may think proper If there ıs no demand 
for the preservation of monuments, there 1s no reason why the 
country should be saddled with the expense of ıt If there isa 
demand, let those who are interested use the law on the subyect 
as they use any other to prosecute delinquents I think, also, 
the provision ‘hat the new monumentse before being included 
should rest for:y days before Parhament might be advantageously 
abolished The First Commissioner, with the practical hnow- 
ledge of the Inspector, 19 fully competent to decide upon the 
monuments to be included It 1s evident that, if ıt were desned 
to save any monument that might be threatened, the forty days 
would affoid ample time to enable the destruction to be carried 
out before the Act could be apphed With these alterations I 
think the Act would take root m the country and produce better 
results Of one thing, however, I feel certain that, as long as 
the owner of a monument takes an Interest in 1t, he 19 the best 
person that the public can look to for the preservation of ıt 


In conclusion it may perhaps interest thegmeeting if I say a 
few words upcn the results of my recent excavations on the 
borders of Dorset and Wilts, upon which I have been at work 
for the last eight years, the detailed account of which ts recorded 
in the two quarto volumes extending to 541 pages and 159 plates, 
the last of which 1s just completed 

I have excavated numerous barrows of the Bronze Age near 
Rushmore, abcut half-way between Salisbury and Blandfoide 
Winkelbury Camp has been examined and sections cut through 
the ramparts , an Anglo Saxon cemetery near it has been dug 
out, and two Romano-British villages thorouglily explored, the 
positions of which are shown on the map now exhibited on the 
walls, a reducec facsimile of which 1s given on p 545 

In recording these excavations I have acted on the punciple 
that views upon anthropological subjects aie constantly on the 
change, as our imperfect knowledge of the early inhabitants of 
the country increases, and that when the records of excavations 
are confined to opinions and results, ıt ıs probable that those 
facts only which coincide with the theories current at the time 
recetvg the prominence they deserve 

The requirements ot the futuie demand that everything should 
be recorded and tabulated in such a way as to be of easy access 
hereafter I hwe therefore established a system of relic tables in 
which, without confusing the text and making 1t unreadable, every 
object, however smal] and apparently trivial, 1s mserted, and the 
great majority o: them are figured in the plates 

It would occupy too much time to enter into details on the 
present occasion The result has been to show by a computation 
from the bones o7 twenty-eight individuals, found buried in pits ın 
the villages, that the Romanized Britons of this district were an 
exceedingly small race, having an average stature of not more than 
5 feet 26 inches for the males, and 4 feet 10 9 inches for the 
females , that the tallest man was only 5 feet 7 8 inches, and he 
was an inch and a half taller than the next tallest man 

In head forr, the great majority of twenty-six skeletons 
measured weie mesaticephalic and mostly coffin-shaped, but 
three were hyper-dolichocephalic and two brachycephalic, 
which shows that the head foom approached that of the 
Neolithic, long-barrow people, with a probable admixture of 
either Roman on Bronze Age types 

The statute ts slightly less than that given by Thurnam fo? the 
long-barrow people of this distuict, put Dr Garson informs me 
that, ına paper vhich he will ead at this meeting he will show 
that the height o” the Romano-Britains whom I have discovered 
talhes as nearly as possible with that of some long-barrow 
bones found near Devizes All are, of course, shorter than the 
skeletons of the Bronze Age, two of which I have found in 
the same locality, and which are of the usual tall stature and 
round-headed types of that people 

The Romano-Lritons are also considerably shorter than the 
skeletons of the Anglo-Saxons found in the cemetery at 
Winkelbury, which are described ın my second volume 

The pioblem, therefore, with respect to these Romanized 
Brons appears -o be this Are they the descendants of the 
long-barrow pecgle, and do they owe thei small stature to 
that circumstance, or 1s their small size to be attributed to their 
largest men having been drafted away into the Roman legions 
abroad ? 
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Prof Rolleston e,amined a number of skeletons from a 
cemetery at Frilford, which he believed to be Romanized 
Britons, and found that they weie of large size, but in my 
address to the Royal Archeological Institute at Salisbury, last 
year, I expressed some doubt about the period of these skeletons, 
and in a paper since published by Dr Beddoe I see that he 
ejects the evidence of their being Romano Britons upon the 
same giound that I had doubted it, and he quotes Barnard 
Davies and Thurnam for the occurrence of other skeletons of ! 
these people of the same er nearly the same stature as those of | 
the villages that I have explored 

We aie therefore evidently beginning to accumulate reliable 
information about these people, whose physical peculiaiities are 
less known to us than any other prehistoric, or rather non- 
historic, 1ace that has contributed to the population of this 
country 

Thurnam shewed that the large sized, round headed Belgze 








probably penetrated no further westward than the borders of the 
district I am speaking of, and that the bowl barrows and the 
long barrows of the Stone Age piedominated to the westward 
of it 

Since the present volume of my excavations was ın print, I 
have quite recently made another discovery of considerable 
interest bearing upon this question 

J okerley Dyke Is an ancient intrenchment which cuts across 
the old Roman road from Old Sarum to Badbury Rings It 1s 
an earthwork of consiterable magnitude, with a ditch on the 
north-east side of ıt It appears to have originally occupied all 
the open downland spaces intervening between the ancient 
woods, which latter probably, by means sof felled trees, afforded 
safficient defence without earthworks It extends with its 
dependencies and detached prolongations more or less all the 
way from White Sheet Hill, on the north-west, to Blagdon Hill, 
on the south east, a distance of about nie miles Its origin and 


MAP SHEWING THE AREA FORMERLY OCCUPIED BY CRANBORNE CHASE, 
WITH THE ANTIQUITIES CONTAINED IN IT 
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use have been frequently discussed by archæologısts, but no one 
has hitherto assigned a right date to ıt I have now cut two 
‘broad sections through it on either side of the Roman rond, 
models of which are exhibited, with the result of proving that ıt 
1s late Roman, or post-Roman, and 1s of the same date as the 
villages, Roman coins, to the amount of 500, of late date, exa- 
tending to Constantinus and Gratianus, and pottery, having been 
found in both sections, all through the rampart, down to the 
old surface line It appears that the dyhe had been cut through 
ground occupied at an earlie: date by the Romanized Britons, 
and that in foiming the ditch they threw up the refuse from the 
habitations to form the bank, including the scattered coms and 
pottery A human skeleton of similar characte: to those found 
in the villages was also discovered beneath the old suface line 
n one of the sections, the old surface line being cleaily marked 
over ıt, showing that it had been buried there before the rampart 
was thiown over it. From this ıt appears probable that this 
dyke was thrown up to defend the Romano British villages 





that are situated to the westward or rear of it, from an attack 
from the east, and that this must ın all probability have been done 
at the time when the Saxon invaders were pressing upon them 
from the eastward 

This discovery throws a flood of light upon the history of this 
part of the country at that time, and shows that the Britons must 
have made a stout defence against their Anglo-Saxcn conquerors, 
sufficient perhaps to account for the apparent predominance of 
British blood which has been noticed amongst the existing 
population of the distiict 

Wansdyke, which runs fiom a spot not far to the north of the 
Bokerley Dyke in the direction of Bath, has the same defensive 
attitude as Bokeiley, and the examination of it, whftch it 
1s proposed to make, will show whetner or not ıt 1s of the 
same period 

‘Lhe obsei vations of Dr "Beddoe and other physıcal anthropo- 
logısts upon the present population of the country show that 
the, ‘people of the South-West of England are, as a rule, shorter 
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and darker than those to the ecstwaid, and my own observatiors 
upon the people of this particulu dist-ict will, when they are 
systematized, tend to define the area of tnis ehnxal frontier 
more precisely It would be a remaihable iesult if it should 
hereafter be shown that the physical changes ohseisahle in the 
distubution of the exis'ing populaion are ir ary way comme dent 
with these lines of defensive earthworks of the Roman or post- 
Roman age and if it should be furtha snown that the same 
physical characteristics have peisistently belonged to the people 
of this region ever since the tıme of the Neolithic foll, of the long 
barrows, we shall find ouiselvesin the presence of anthropological 
deductions of some value ın their beaimg on the history of 
England I purposely avoid speaking with confidence upon this 
point, feeling certan that the recessary evic.ence foi deciding the 
question lies buried ın the soil of the district, and will hereafter 
be unearthed I shall 1esume the inquiry a» soon asthe harvest, 
if such it can be called this year, ıs over bit without bias, and 
with a mind prepared to throw ove1 any p1econcened hypothesis 
the moment ıt shows itself to be untenable 


SECTION A—MATHEMATLICAL AND PItYSICAL SCIENCF 


Members of the Mathematical and the Mechanical Section 
had a meeting in the rooms of Secton A for the specia 
pu pose of discussing the questior of lig itning-conductois ‘The 
chair was occupied by Piof G F Fitzgerald, Presdent of the 
Mathematical and Physical Sctence Section 

Mr W H Preece, President of the Mechanical Section, 
opened the discussion, and said that if we wanted to know any- 
thing about atmospheiical electricity, we had to go back to the 
works of Benjamin Franklin, rco years ago Up to 1870 there 
weie absolutely no 1ules for tre guidance of those who des.red 
to erect lightning-conductors foi the pro ection of buldings Ir 
that year a great Conference was hele cn he subject, and the 
result of 1ts deliberations was published in a boox, and included 
a set of rules for the construction of conductors We had sirce 
had great experience of them Ie had under his supervisior 
no fewer than 500,coo lightning-condctor: Some time ago a 
lectueship on atmospferic electiicity was founded in memory 
of Dr Mann, who experimented on the protection of buildings 
in South Africa Piof Oliver J Lodze was selec ed as the 
lecturer, but, instead of cracking up the work of the Conference, 
he took the other line, and, 1f nis statements were true, lightning- 
conductors would be of no use, and no buildings would be safe 
in a thundeistorm Prof Lodge had committed himself to 
fallacies which ıt was now his du y to biing before the meet ng 
The Professor assumed that a lightning rud fo.med part of the 
flash Well, ıt did not Nobody had ever seen a flash of 
lightning strike a conductor ‘The function of a conductor was 
to prevent the possibility of the building being stuck by the 
flash If it should be struch, there was some defect in the 
constiuction of the conductor Lightning did not go caree.ing 
wildly about, but passed along a path prepared for it There 
was another fallacy, viz that a flash o° lightning was instanta- 
neous Theiewasno poof of tuat We saw a flash of light, 
which indicated the path of the ¢ schaige, but how long the dis- 
charge lasted we did not hnow ‘Lhere were invisible flashes of 
lightning, which was proved by the fact that persons had been 
Milled under trees when thee was no visible flash Ile, howcver, 
came to that conclusion from the effect on tclegraph wues, wheie 
there were cunents of sensible duration, showing that the flash 
was not instantaneous ‘lhe next pait was tne hardest to ciscuss 
It was the assertion that lightning was osuillatory in us charac 
ter , that ıt did not go duect from the cloud to the eath, but 
went flashing bachwards and forwards with considerable fre- 
quency ‘This asseition was | ase 1 more on mathematical 1eason 
than on absolute observation, and engincers had no great respect 
for mathematical developn ent unless :t were confiumed by abso 
lute eaperiment The facts against the theory were that elect: o- 
magnets'were affected for a considerable duiation of time by 
lightning flashes Jhon and steel were aftected, and he had 
heud letters of the alphabet signalled < ong the telegiaph wires 
by a flash—the letter R which needed three signs, C wich 
needed four, and there was a case on recor of G, which needed 
eight signs Under those circumstances the Mash could not be 
oscilfftory unless the oscillations were vers infiequent A dis- 
charge fiom condensers or Leyden Jais mug it be oscillatory, but 
they were dealing with flashes of Sighting While ke was 
attackmg Prof Lodge in that way, he must say that no one had 
worked harder o1 more honestly in the matter Prof Lodge 


had made eapenments, and they weie correct, from which he 
deduced that the self-induction of copper was greate) than that 
ofiron Iealso had repeated these experiments, but his deductions 
were just tre opposite There was no doubt the Professor was on 
the biink of a discovery He had started a fresh hare, which 
electricians must follow up and kill Self induction was called 
up to explain all the phenomena which they cid not understand, 
and he incl ned to think ıt was very much what the Americans 
called a bug Inthe telegraph science they had known ıt for 
many years, and called it electro magnetic merta The neat 
fallacy was that most conductors did not protect any area, but it 
wos known fiom evidence that they did He preferred to stand 
’ 
upon the experience of the past rather than upon Piof Lodge’s 
mathematical assumptions There was a tendency to hasty 
generalization among mathematicians, but there could be no 
deubt that the expeuments of Prof Lodge and otheis were 
o, ening then minds to the true nature of electricity, and that 
they would in time be able to speak of the mechanical character 
of electiiciy They wanted to know where the energy came 
fiom which was s3 destructive in a flash of hghtning Aqueo1s 
vapour condensed and falling as rain at the rate of 1 millimetre 
pet acie per hou develcped an energy of 600 horse-power pei 
acre Thee was the creition of the energy which only wanted 
further development to turn into a source of electrical energy 
Ile felt corvinced that the result of that discussion would be to 
establish the truth of the position taken up by the Lightning- 
Rod Conference, and would bing to the fiont what they were 
all an{ous to sce, the t ue theory of electiic ty shadowed forth 
by Piof Fitzgerald in his opening aldress, and that would make 
th s meetmz an epoch in the history of electricity a 
Piof Onver J Lodge said he had no lightring-conductors 
urder his supervision, and all his conclusions were formed from 
expumerts, and if they were corect very “ew buildings were 
effectively and thoroughly piotected at the present time, and, 
further, 1f hs views weie conect, lghtning-10ds would in the 
furme cost very much less tha. now lhe term electro magnetic 
matia seemed to mpiy that they knew more than they did, so 
he prefered self-induction until they attained to knowledge 
Mr Pieece said that no properly-constiucted rod ever failed, 
but m the report to “he Conference there were a numbei 
of entue Jailures named He had made sme veiy careful 
experiments ın which he provided alternattse courses fo an 
elect@ic current, and he found that 1t required Jess electiomotive 
foice to seid the current along a thm iron wne than along a 
thick copper one Accoiding to Mr Preece, the object of the 
conductor was to prevent a flash of lightning, but 10ds were 
struck and melted The conauctor had two functions to perform 
—to act as a pomt and prevent a flash if it coald, and to carry off 
a flash when it could not helpieceiyvingone The electe charge 
had some energy, and they could not hocus-pocus it out of 
existence It might be better to let it diibble away slowly down 
a bad concuctor than to let it rush headiong down a good one 
The lengtn of flasa was 2 question for the consideration of 
meteorologists, ard the duration of flashes was a point on which 
the same gentlemen might do good work He had seen flashes 
which appeared to last two or thiee seconds, but he thought 
they must have been a succession of flashes The fact that 
flashes deflected the compass needle did not piove that they 
were not oscillatory, noi did .t pove anything as to their 
duration A momentary flash might pioduce the same effects. 
Tnere was the question of a flash magneuzing a bar of steel 
An oscillating current was able to do that , although Piof Ewing 
used an oscillating curent to demagnetize steel The dischaige 
of a Leyden ja: caused an oscillating cunent The charging 
was lhe Iifting a pendulum 10d suspended freely at one 
erd When the jar was dischaiged it was lhe 1eleasing 
the pendulum , it must oscillate, and so must the electricity, 
and its oscillation wold vary in accordance with the fiiction 
and other modifying causes The greater the electio magnetic 
meata, the more certainly would there be oscillation Waith 
1egaid to the protection of meas, the area which Mı Puieece 
imagined as protected was so small that they might give it 
him withoat discussion ‘There was, howevei, in his opinion 
no swe area of protection Mı Pieece might have piessed 
him haid on the question of the conditions of a fash He 
(he speaker) had assumed that the flash behaved as electiicity 
did in an experiment The cloud, howevei, was not like the 
tinfoil of a Leyden jar, at was made up of globules with 
spaces between them, and a dischaige might be moe hhe that 
of a spang ed Jar, or might be dubbled away a bit at a time, and 
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not by gieat mishes But they could not assume that ıt would 
always do so, and must prepare for the occurtence of a gteat 
rush The true character of lightning must be discovered by 
obseiving lightning, and not by experiments in a laboratory 
The spark of one induction-coil at a considerable distance 
would start anothe: one sparking merely by its hght From 
that he came to the conclusion that when there was a very 
bright flash of lightning, st must involve very important con 
sequences There was no doubt that ıt would cause discharges all 
over the neighbouimg aea, and so he would say that meas of 
protection were misleadin’, andif a flash had that effect, they 
had bette: be without it 1f possible 
The Ilon Ralph Aberciomby, who showed a number of 
photographs of lightning flashes, said there was no absolute 
evidence in the photographs of flashes of lightning following 
each other 1apully on exactly the same path There was, how- 
evei, distinct evidence of the tendency of lightning-flashes to 
occu parallel to each othe: There seemed to be a tendency in 
lightning flashes to be iamified, to give off threads all round the 
mam flash Photography gave conclusive evidence that flashes 
wee not so instantaneous as was generally supposed It 
.showed that the flash did not always jump from a cloud straight 
to the earth, but sometimes went meandering through the air 
and tying ttself into gots, so that it could not be so instantaneous 
as was imagined He was of opinion that hghtning-clouds were 
generally moie than 500 feet high, but lgh'ning was rarely much 
higher than. 10,000 feet high By this he did not mean that 
lightning might jump 10,000 feet from the cloud to the eaith, 
but that at an altitude of 10,000 feet on a mountain-side a 
thunderstorm was usually de/ow the observer 
*Loid Rayleigh said that, although some mathematicians were 
unpiactical, yet ıt was to mathematics one must go to find 
the results of known causes unde: new circumstances He had 
ano special knowledge of lightning conductors, but fiom his 
general acquaintance with electricity he should say that Piof 
I odge’s experiments could hardly fail to have a most important 
practical application to lightning conductors in the futmie Mr 
Preece spoke of the development of energy by the condensation 
of vapour into water, but the question was to find how some of 
that eneigy came to take the electrical form 
Su W Thomson said that mathematicians never pie- 
dicted that the Atlantic cable could not be laid, but a 
celehated engineer did so He thought Piof Lodge was 
in the .\meiican stage of mertia and Mr Preece in the 
English stage Ee believed that 1f Prof Lodge proceeded 
with his experiments he would confirm his discovery that iron 
wire was a bette: conductor than copper Self-induction was 
in the air, and they were talking of nothing else He thought 
Mr Abeicromby’s idea as to the duration was conect It 
seemed to him probable that ıt was the sound of one spark 
‘which caused another rather than the light There was the 
photograph giving three parallel flashes It would be weil if 
some experiments could be made to discover whether flashes 
occurring hike that were simultaneous o followed one another, 
being started by the hght or sound vibiations of the first It 
was athe: startling to find that a hghtning-rod had protecting 
powe: over so small an area, and he would like to ask Mr Preece 
whether copper had been experimentally proved to be better 
than non [hey could come to one conclusion fiom what they 
heard—namely, that houses made of sheet wron would be the 
safest possible places ın a thunderstorm The question of the 
effect of self-induction on statical discharges was a very import- 
ant one He suggested as a class experiment the discharge of 
a I eyden jar thiough a number of students (1) when they were 
atringed in zigzag 1ows, so as to have no self-induction in the 
path of the discharge, and (2) when they stood in a cucle, so 
that the self-induction of the path was a maximum The students 
should stand on insulating maternal He thought the result of 
such an experiment would be to show that the students in the 
middle of the chain would feel the effect of the discharge far 
less in the second instance than in the first With 1eference to 
the 1eports as to the occurience of globular lightning, he be- 
lieved them to be much exaggerated, and expiessed an opinion 
that the whole effect might be a physiological optical delusion 
Reiss experimented some forty yeais ago on the question of 
magnetism by jar discharges, and found that tbe direction of 
superficial magnetization sometimes was the one to be expected, 
sometimes the opposite one Ile suggested new experiments as 
to the influence of the rate of oscillation on the result The 
mest efficrent protection for gunpowder against lightning would 
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be, he thought, to put t ın a house whose exterior was entirely 
of tron and to put no lightning-rod on ıt 

Prof Rowland observed that the conditions of Piof Lodges 
experiments were scarcely the same as those of actual lightning, 
and he pointed out that the length of the spark was no measure 
of the resistance of the conductor Further, he showed some 
effects in Mr Abeicromby’s photographs which were piobably 
due to the astigmatism "n the lens of the camera 

M de Fonvielle, who spoke in French, observed that Sir 
Wiliam Thomson had sad most eloquently that Mr Pieece was 
taking the English «ide of the question and Mr Lodge the 
American side, but he must say that Sir Wiliam Thomson him- 
self had taken the Fiench side, and he had proposed a revolu- 
tionary system which consisted in the building of iron houses 
He took the I:berty, though bemg a Frenchman, to disagree 
with the great electrician, and to stand with Mr Pieece as an 
Fnghsh conseivative, with reference to lightning conductors 
I oid Rayleigh said that mathematicians and physicists should 
unite together, but he supposed that Lord Rayleigh would agree 
with him in remarking that Mi Preece was realizing that 
alliance in a very remarkable manner, for on the one hand he 
dealt with a large number of experiments and observations of 
natural facts, and on the other hand he intioduced statistics, or 
rather the calculation of probabiliues, which was one of the 
highest bianche: of mathematics ‘Lhe experiments made in 
laboratories were differert fiom those which were presented by 
Nature only so far as they were conducted on veiy widely 
different scales On the previous day, in that hall, M Janssen 
had proved by his observations on the action of oxygen on the 
composition of the electne hght that in many phenomena there 
wasacoeficrent behind He congratulated them on the aid they 
wee now receiving from photography He should advise the 
meeting to delay its opinon for the time until the completion in 
Paris of the Eiffel ‘lower, which would be the most extra- 
cidinary hghtning-conductor in existence, being 1000 feet high 
He must, moreover, state that Parnis was practically fiee from 
calamities produced by lightming They had erected a sufficient 
number of lightning-1ods, according to the principles so admır- 
ably advocated by Mr P eece, and that vas a strong evidence 
that Mr Preece was altogether travelling in the 11ght duection, 
quite inespective of any mathematical 01 physical demonstration 

Prof George Forbes said that Mr Preece did not mean to 
cay that mathematicians came to wiong conclusions when they 
had all the night data, but that they somet’mes came to a con- 
clusion without taking all the data into constderation Prof 
Lodge had come to say that 1f on was not better than coppe, 
12 was at least as good, but they could not be quite prepared to 
accept that, because the experiments might be ted ın instances 
more nealy approaching the natural conditions, and in that 
case it was quite possible that copper would be found to be 
tne best 

Sir J Douglass said that his experience of Ighthouses pro 
tected by lightning-rods covered a space of forty yeais, and was 
comforting to the members of the Lightning-Rod Committee 
He never knew a rod fulfuling the conditions he presciibed to 
fal in protecting the lightrouse and adjoining buildings 

Mr J Brown suggested the use of a revolving camera in 
taking photographs, 1n orde: to separate flashes, anc thus see 1f 
each 1s single or not 

Mr Sidney Walker said that anything wnich would cheapen 
hghtning-conducters would be gladly weleoned Fn the cases 
where damage had occurred, he believed that the result was due 
to a defect ın the conductor He pointed out that iron would not 
stand the weather so well as copper, and that, besides, 1t would 
be affected by the gases at che top ofa factory or similai place 

Mr G J Symons said he had investigated every accident by 
lightning of which he could hear, and hal so got valuable 
experience The conclusion left on his mina was that 1f people 
world erect conductors precisely in accordance with the rules 
laid down by the Conference,? and fulfilling all the conditions, 
they would be absolutely safe Where accidents occuried to 
buildings with conductors, there was a reasonable explanation to 
be found Prof Lodge’s experiments weie Jaboua'ory eaperi- 
ments, and to get the real facts they must have something on a 
much larger scale, perhaps vy a senes of interrupted conductors 
on posts on the tops of some of those high hill. where sgorms 
frequently occured Waita regard to protected areas, there 
were only two cases on 1ecgrd, and those do tbiful, of anything 
being snuck within a protected area 

Report of the Lightring-Rod Conference (Sp-n, 1822) 
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Dr Walker said he saw an obelisk cn top of a mll stiuch 
The top was knocked off, and the fluid came from the steps of 
the monument at fourteen diferent pomts, ploughing up the 
ground, and breaking rock at roo feet distance 

Mr Wood thought the black flash shown in one of the 
photographs was due to the reflection of one of the other 
flashes 

Lord Rayleigh said Stokes attnbuted that to the combination 
of gases in the path of the flash causing an opaque stratum 

Prof Lodge said he could not understand why a conductor 
should have such a good eaith Why did not three points do 
at the bottom as well as at the top? If properly constiucted 
conductors neve: failed, how was it that the hotel at Brussels 
was burnt, for that was considered protected in the most 
orthodox way? He would rot say that conductors were of no 
use , they were of great use, but not absolutely certain In his 
experiment he was bound to adopt the plan he did, because the 
eapertments could not be done in any other way. It was only 
the outer surface of the conductor which conducted, and 
there was no particular good in the centre of a rod A 
tube would do as well, and would be all the bette: 1f opened out 
mto a flat bar, and yet better than that would be a strand of 
wires Iron buildings, to be safe, must have perfect connections, 
for the smallest gap might give off a spaik That was the 
danger ın houses supplied with gas, if the fluid travelled along 
the pipes and came to a gap, a spark and a fire might result 

Mr Preece said the pomts between Prof Lodge and himself 
were reduced to a very small compass indeed He himself had 
always been a great advocate of ron cn account of its cheapness 
The use of copper caused needless expense ın the erection of 
hightning-conductors He believed every private house could be 
protected ın accordance with the 1eccmmendations of the Con 
ference for £r, 1f people would buy a col of stranded iron wire 
a quarter of an inch in diameter, with the finial poznts, and have 
that put up 

The President summed up the discussion, and said the 
principal thing for them to pay attention to was that prevention 
was better than cure There could be very little doubt that the 
presence of a considerable pamber of conductors afforded a great 
deal of protection to the area in whic7 it existed, as was shown 
im the instance of Paris It was desirable, 1f possible, that the 
whole country should be covered with conductots to prevent the 
dischaige of flashes There was no doubt that, thoagh there 
might be room for improvement in tke conductors, they had on 
the whole been nght 
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J5 order to understand the present status of the Con- 
gress, and to forecast its probable future, we must 
briefly note the work done at the two preceding meetings, 
and compare that with the general results of the meeting 
Just closed At Bologna the greater part of the time was 
occupied with discussions upon the exact meanings to be 
attached to various geological terms, and upon the genera! 
principles which should guide us in geological classifica- 
tion Certain rules were then laid down, which probably 
few authors have consistently followed, and which it is 
unhkely will be untversally adopted At Berlin the dıs- 
cussions turned more upon precise questions of classifica- 
tion, especially those relating to the sedimentary rocks , 
upon the lmes by which various groups of strata should 
be marked off, and, m some cases, upon the names by 
which these groups should be known This change of 
procedure was necessitated by the progress made with 
the international geological map of Europe, the matenal 
for such discussion on classification having been provided 
in the shape of Reports from various national Committees, 
of which that from England, presented by Prof Hughes, 
was by far the most complete 
fet the London meeting the classification of the Cambrian 
and Silunan strata was fully discussed , and two other 
questions, only lightly touche spon before, were here 


7 Contriued fron p 526 


considered in some detail—the nature and,origin of the 
crystalline schists, and the upper limit of the Tertiary 
system 

In Bologna numerous votes were taken,in Berlin several, 
but ın London none The English geologists were in a 
majority sufficiently large to carry any point upon which 
they were fairly well agreed, but no attempt was made to- 
test this and Prof de Lapparent, in presenting a Report 
from the Committee appointed by the Council to con- 
sider the question of voting, paid a, generous tribute to the 
English members for their selfrestraint There can be 
no doubt that the adoption of this Report marks an 
important epoch im the history of the Congress, and 
that resolutions hereafter voted will carry more weight 
than thcse which at present stand on its records It 
1ecommended that members of the country in which the 
Congress meets should vote separately from the foreign 
geologis:s if the votes of the two groups agree, the ques- 
tion will be taken as settled , if they disagree, the further 
consideration of the question will Le postponed The 
1esolution further recom mended that votes should not be 
taken on questions which aie purely theoretical—such 
questions to be simply discussed, and various views ab- 
tained , and that decisions of the Congiess should only 
refer to the more practical questions r 

Two Commissions of the Congress have existed since 
the Bologna meeting—that on the Map of Europe, and 
that on Nomenclature and Classification The work ot 
the former ıs plainly marked out, and much has yet 
to be done The other Commission has, however, 
In many respects served its purpose, it has obtained 
Reports from the yaous national Committees, most 
of which have been ably summarized by Prof Dewalque 
The future work of the Congress will partly he ım 
discussng these Reports, and ın deciding such questions 
in general classification as may apply to wide dis- 
tricts, leavmg minor points to be worked out by each 
country foritself A Commission was therefore appointed 
with altered and somewhat wide: powers , its functions 
will more fully shape themselves at the Congress in 
Philadelphia As the future progress of the Geological 
Congress lies so much in the hands of this Commission, 
it may be desirable to record here the names of its mem- 
bers, which are to some extent the same as those already 
given (p 519) for the Council of the London meeting, 
but there are some additions and changes —Geimany, 
Zittel , Australia, Liversidge, Austria, Neumayr, Belgium, 
Dewalque, Bulgana, Zlatosk:, Canada. R Bell, Den- 
mark, Johnstrup , Spain, Vilanova , United States, Hall , 
France, de Lapparent , Great Brita, Hughes , Hungary, 
Szabó, India, Blanford, Italy, Capellini , Mexico, Cas- 
tilo, Norway, Kjerulf, Netherlands, Calker , Portugal, 
Delgado , Argentine Repubhc, Brackenbusch ; Roumania, 
Stefarescu , Russia, Inostranzeff , Sweden, Torell, Swit- 
zerland, Renevier Prof Capellini was elected President 
of the Commission , and Prof Dewalque, Secretary 

The Report upon the Map of Europe was presented to 
the Congress by Dr W Hauchecorne This stated the pro- 
gress whichis beng made Fouror five sheets of Central 
Europe will be ready for publication during the neat two 
years and it has been decided to publish the sheets as 
completed, each with its own title and index, instead of 
waiting for the completion of the whole of Europe, as 
was at first intended A proof sheet (C 1v ), containing 
a large part of Northern Germany, was exhibited, on 
this there are twenty four different tints for the sediment- 
aly formations, three for the Archzan, and nme for the 
eruptve rocks The map 1s on the scale of 1 1,500,000, 
and will consist of forty-mmesheets One colour 1s taken 
for each gieat group—Cretaceous, green, Jurassic, blue, 
&c The subdivisions are shown by various modifica- 
tions of these colours As a rule, the lower subdivisions 
are shown by the darker tints, so that the map may be 
read with more facility than 1s usually the case with geo- 
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logical maps The map of the British Isles was handed 
in for publication at the closing meeting Very little time 
was given to the map in the public sessions of the Congress, 
but the Map Commission had three long sittings, theresults 
of which will be printed in the official Report The most 
important points arrived at were the adoption of the term 
Plezstocene for the index of the map (the German term 
“guartar” to be bracketed with this), the separation of 
the modein deposits from the Pleistocene, and the map- 
ping of the latter wherever practicable, the underlying 
formations (where known) to be distinguished by coloured 
lines, ın modern eruptive rocks (those of volcanoes now 
active or only recently extinct) the stratified volcanic tuffs 
are to be distinguished from the cinders and the scorize 

M Karpinski has been the 1epresentative of Russia on 
the Map Commission On thisoccasion he was not present, 
his place being taken by MM Nikitin and Tschermcheff 
The latter submitted an :mportant note on the crystalline 
schists of the Ural Mountains, which would have 
enlivened the discussion upon this question i the public 
meetings of the Congress He states that the crystalline 
schists of the Urals contain limestones with a‘ distinct 
hercynian fauna, Ånd also that the schists pass horizon- 
tally into Devonian strata Itis probable that ın cases 
of this kind (and similar cases elsewhere wee referred to 
1n the public discussion) the schists will be represented by 
the colour denoting their presumed age, whilst their 
present lithological character will be denoted by coloured 
fines M Nikitin raised a pomt which 1s important in 
many parts of Europe, but which 1s especially so in 
Russia—that is, the necessity of distinguishing /vamsztion- 
beds He mstanced the Volgian beds, which link the 
Jurassic with the Cretaceous , the Tartarian, between the 
Permian and the Tras, and others, spoken of by M 
Nikitin as Permo-Carboniferous, which link the Permian 
to the Carboniferous These transition-beds occupy 
immense areas ın Russia, and cannot well be fitted into 
the existing classification 

The discussion on the crystalline schists occupied the 
whole of the sitting on Wednesday, and part of that on 
Friday The material for this discussion had been pro- 
vided by a collection of papers printed in advance and 
distributed at the opening Translations from parts of 
this polyglot pamphlet have now appeared in NATURE 
Essays in English were also contributed by five officers of 
the United States Geological Survey, with an intioduction 
by Major Powell, and by Mr Lawson, of the Geological 
Survey of Canada One by Reusch, on Norway, also in 
English, was received too late for printing in the pamphlet, 
but ıt will appear in the full Report of the Congress 

This discussion derived additional value from the fine 
collection of rocks, maps, lectures, &c , illustrating this 
particular subject close at hand in the temporary Museum. 
The Geological Survey exhibited a large collection of 
rocks, maps, sections, &c , illustrating the North-West, the 
Central, and the Southern Highlands of Scotland, im- 
portant collections of British rocks were also exhibited by 
Bonney, Blake, Hicks, Callaway, Cole, Hatch, Rutley, 
Wensch, and others, foreign rocks were exhibited by 
Bell from Canada, Delgado fiom Portugal, Torell from 
Sweden, Reusch from Norway, Giordano and Mattirolo 
from Italy, whilst maps, diawings, models, &c, illus- 
trating the discussion, were exhibited by Teall, Baltzer, 
Cadell, Ricketts, Lapworth, and others Speal mention 
should be mide of the splendid co lection exhibited by 
Heim, illustrating tre deformation, crushing, &c, whch 
the rocks of the Alps have undergone ll these ex- 
hibits are described in the Catalogue (54 pages with 
supplement of 4 pages) Several members of the Con- 
gress assisted in the arrangement of this Museum, but its 
success was chiefly due to the labours of Dr Hinde, Mr 
Teall, and Mr Rudler 

In the foregoing notes we have not attempted to 
summarize the discussions These were ieported at 


some length ın the Ziazes and ın other papers We have 
pieferied to devote the space at our disposal to a general 
suivey of the meeting, and to note some points of 1m- 
portance which could not well be included in a formal 
1eport of daily proceedings As already stated, the dis- 
cussions may by some be held to have led to no definite 
result, inasmuch as no vote was taken and therefore no 
formal decision of the Congress can in future be appealed 
to But the great value of such meetings les in the 
opportunity afforded for personal discussion and the nter- 
change of opinions, not only ın the public sessions, but in 
the more easy and informal conversations over the exhibits 
in the Museum, in the corridors and reading-room, and 
at the friendly and social gatherings which made so 
pleasant a feature of the London meeting We have no 
doubt that the general result of this meeting on geological 
opinion and progress will be at least as good as that of 
any which has gone before 

The London Congress was particularly fortunate in its 
place of meeting Within the walls of the University of 
London there was ample accommodation for all the re- 
quirements of the Congress, whilst close at hand were the 
Jermyn Street Museum and the rooms of the Geological 
Society Unfortunately the Honorary President, Prof. 
Huxley, was kept away by ill-health, Prof Hughes, who 
has done so much for the Congress in England, was also 
unable to attend The early death of M Fontannes, who 
has so ably reported the proceedings of previous meetings, 
1s a great loss to the Congress, and many fears were ex- 
pressed that his place could not be adequately filled , but 
the labours of Messrs Hulke and Foster in the Council,and 
of Barrois and Renard at the meetings, 1esulted in fuller 
reports than have appeared of any previous Congress 


REMARKS ON SOME OF THE MORE RECENT 
PUBLICATIONS DEALING WITH THE 
CRYSTALLINE SCHISTS? 


J5 acceding to the invitation of the Geological Congress to 
contitbute to the discussion of the crystalline schists, the 

author expresses his regret that his time has not allowed him to 
throw new light by fiesh observation on the points of con- 
troversy Other labours have for a long time completely 
occupied him, so that he has only been able to occasionally 
assist with advice a younger fellow-worker, Herr Emil Danzig, 
of Rochlitz, ın his researches on the Saxon gianulites This 
work, which has but recently been brought to a close, and has 
been placed at the disposition of the members of the Congress, 
is recommended to the notice of those feliow-workers who are 
terested ın these matters, fo. in it the granulite question has 
been completely treated and advanced another stage 

Prof Lehmann still takes his stand on the results furnished 
him four years ago by his investigations on the old ciystalline 
schists 

The, on the whole, favourable reception of those investiga- 
tions assuredly indicates that the right path has been struck, and 
that an eatension of our views on the crystallime schists has 
resulted from them ‘This 1s also proved by the fact that these 
views have also been successfully applied in othe: places That 
m many cases the opinions advocated by the author have not 
been rendered quite correctly, cannot excite surpiise Such 
misconceptions were scarcely to be avoided 

Prof Lehmann stienuously opposes the notion that his 
generalizations were made without due consideration, and draws 
attention to certain criticisms to which his work has been recently 
subjected 

As 1s well known, the controversy on tne Saxon granulites 
turns on the question, whether then plainly developed parallel 
stiuctme 1s to be regarded as true bedding in the sense of sedi- 
mentary deposition, 01 as of eiuptive or plutonic ongin Tne 
same questions arise in ‘he discussion of all other districts in 
which crystalline schists occur, the solution, however, will by 
no means always be the same It 1s beyond doubt that a®whole 


x “Bemerkungen 7u emg negeren Arbeiten uber Krystallinisch- 
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series of ciystalline schists are of sedimentary origin, and it 1s a 
matter to be decided by detailed investigation which are to be 
considered as sedimentary and which as eruptive or plutonic 
The results obtained by the author in the mvestigation of the 
Saxon ‘Granulitgebirge” and some adjacent districts do not 
therefore claim universal apphication 

The tentative intetpretations given by him were arved at by 
the close ob‘etvation of the field-relations of the 1ocks ın question 
‘during a geological survey extend-ng over several years, and ıt 
can now only he a question in how far the interpretation, which 
has been iecognized with certainty as correct f1 a senes of 
phenomena, can be applied to other phenomena intimately 
telated to them ‘The author admits that here and theie he has 
gone somewhat too fai in his tentative irteipretauon It was 
scaicely possible, ın so difficult a questicn as the ‘ granuhte 
question,” which to day has not yet reached us final limits, to 
go just so far that later experience shoul find nothing to modify 

But the desciiption of the author’s work vy J Roth (in a paper 
on ‘Zobtentte,” 1ead before the Berun Akademie der Wissen- 
schaften on June 23 of last year} as ‘‘a marvellous agglomeration 
of the most daring hypotheses ” ts scarcely justifiable 

In Piof Lehmann’s investigations on the crystalune schists it 
has, foi the first time, been shown in the greatest detail that then 
present condition cannot be original, but mus be one that has 
been influenced by the dy namic processes accompanying mountan- 
building He 1s far fiom martainmz, howevei, that similar 
observations had not already been made, and he readily 
acknowledges that eminent investigators of the crystalline 
schists, such as Kjerulf and Michel-Lévy, had, at a much 
eaher per.od, made such observations What is new ıs the 
mode and method in which the author utilizes his observations 
Researches of this kind were sunk into oblivion the theory of 
the sedimentary ongin of the crystalline schists had become the 
anling dogma, and the Zecooe canadinse had also made its 
appearance ir Emope 

Roth, m the paper refered to, maintains his old position, 
accciding to which the crystalune schists, including the phyllites, 
aie plutonic and unaltered formations 

‘The evidence advaneed by hım to prove that the stratiform 
gabbros, which he teims zobtenite, cannot be numbered with 
the eruptive rocks ıs sufficient The occasional observation of 
conformable relations with other crystalline schists 1s madequate 
This does not, however, hinder Roth from regarding it as pioved 
that the Zobten rock cannot be eruptive The isolated patches 
of the old rocks that crop out in Silesia are unfortunately 
extremely confused The stratigraphicil 1elauons of these rocks, 
which me very highly metamorphosed, cannot be utilized to 
support either view, and no hope ıs to be entertained of more 
favourable exposuies in the future 

Prof Lehmann’s views on the Saxon granulites have, in the 
main, been confirmed by the before-mentioned work of Hen I 
Danzig This work again shows how confused are the field- 
relations in the granulite district, and that few exposu.es pei mit 
of an indisputable solution 

In the northern half of the Saxon district the gianulite assumes 
a granular stiucture, and acquires a marked similarity ʻo some 
“bedded” gianites These pomts have received especial atten- 
‘tion from Herr E Danzig He comes to the conclusion that in 
many places no sharp line can be drawn betwecn granulite and 
granite, further, that rocks, which belong undoubtedly to the 
granulites, piecent, like the granitic gneisses occurring in the 
granulite-complex and mterbed Jed with mica-schists, the character 
of eruptive masses They contain included fiagments, and ım 
pregnate these as well as their immediate neighbomhood The 
supposition formulated by Prof Leimann at the close of his 
reseaiches in this district 1s thus confirmec—namely, that the 
Saaon gianulite is a granite aasszf, which has been influenced in 
structuie and composition by dynamic metamorphism 

This conhimation of his work induces the author to explain 
why he cannot accept the views advocated py E Reyer in his 
newly-published work on ‘‘ Theoretical Geology ” Reyer holds 
the Saxon granulite-assef for ‘a mass of eruptive granite 
(Alassentiguss), mantled over by ‘tuffogenic’ sediments 
{gianulite), through which granite dykes are extiuded from 
the central mass, while granite sheets (Mlankengusse) are 
inter®alated between its beds” Reyer might have gathered 
fiom the author’s work that the Saxon granulites are, in the 
main, by no means highly metamerphosed on the contrary, 
they deviate very little, in part not at all, from the onginal 
structure of eruptive granite rocks 
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But apar: from this, and without dwelling on the fact that we 
know absolutely nothmg of the rocks underlying the Saxon 
granulites, the supposition that the alternation of mica-schists 
with gianulite or gran.tic gneisses has been produced by an 
accumulation of successive lateral eruptions (//axhene? guse) and 
precipitated sediments, cannot hold good 

The theoretical cons deiations of Reyer, the utility of which 
1s gladly recognized by the author, and which in many cases 
can be supported by dnect observation, must not be allowed to 
prejudice cu judgment The actual facts must fist be estab- 
lished, anc m so doing we do not eifcounte: the stieahy and 
platy stiuccures which characterize the duection of movement 1n 
magmas We see, ın truth, something quite different The 
“ bedded’ gianite presents no zones of consolidation that 
follow closely the surrounding slates, we sec rather an extra- 
ordinarily uniform mass of granite at first traversing, in a dyke- 
like manne, the slates, but vfte:waids insinuating itself between 
them, ın both cases enclosing fragments of the taver ed rock 
Where the granite was intruded as a dyke these fragments he 
without order, but where it forms a sheet the flat pieces are, 
almost without exception, arranged paiallel to the walls of the 
dyke We ate accustomed to regard granite, occurring as a dyke, 
as younger than the rock in which was formed the cack along 
which the molten rock ascended, without wishing to deny that 
it has existed, from the very beginning, deeply hidden in the 
bowels of the earth, and 1s therefore, in 1eality, older than the 
slates ıt traverses But it has become customary to observe 
the convention , indeed, it ıs necessary to do so if we do not 
wish to be involved in universal chaos 

Fou the “bedded” giamte it 1s no simple matte: to piove 
that ıt 15 younger than its hanging wall Attentive examinaiidh 
shows that the apptrently conformable houndary has no such 
very conformable course, that, futher, the apparently sedi 
mentary heds are sometimes distinctly detached, and tmn out to 
be loose masses , finally, a whole series of detailed phenomena 
show tha: wherever there have been dislocations, the granite has 
Zollowed the opening and has smpregnated the slates How far 
such an impregnation can be assumed to have taken place ts a 
matte: for personal experience 

In the granite dykes the inclusions and the boundary su faces 
of the states present exactly the same phenomena, only in this 
case the fragments do not al! present a parallel arrangement 

Ong would be duven to deny the possibility of strata o1 slate- 
masse» bzing split parallel to then stiatification or their bedding, 
if we were to deny that the ‘‘bedded” granites do not as much 
constitute a case of mtruston along crachs as do the obliquely- 
1unning granite dykes Why should theire not be, among such a 
number of granite dykes that run unconfoinably, some that have 
been formed by the ın filling of cracks (of seldom more than 
400 meties width) that follow the divisional planes of strati- 
ficat on on cleavage? It 1s not to be supposed that these were 
cavities, the wile sweeping aches of which were suppoited by 
the rigicity of the lateral rock-masses as fast as the s] ites were 
sepaiated the giantte forced in its way, and filled up the crack 
as soon as ıt was developed 

This separation along parallel divisional planes and intimate 
impiegration with eruptive material, which can be followed in 
the min.test details with the greatest cleainess, arouse the ques- 
tion as to whethei the same phenomena have assumed greater 
dimensions— dimensions that would still be trivial in comparison 
with the masses erupted The author has described several 
exposures in the Saxon granulite district that render anv other 
inte1 pretation impossible ž 

Kjerulf, Michel Lévy, and otheis have desciibed very similai 
relations among eruptive masses Michel I évy has quite recently 
given expression to his opmnions in a ‘‘ Note sur Pougme des 
teriains cristallins primitifs,” and in a “Note sur les i1oches 
éruptives et cristallines des montagnes du Lyonnais” His 
statement to the effect that the au hoi and a poition of the 
German school assrme a development of neat by the plication of 
the earzh’s crust 1s, so far as the autho: 1s concerned, incoriect 
On the contrary, he has shown that a c nvrsion of motion 
mto heat has left ro visible tiaces He 1s quite at one with 
the French investigator as to the origin of the heat in the earth’s 
crust 

The chief requisite ın the discussion of the crystalline schists, 
1s never to leave the solid ground of facts, and to pay puticulat 
attention to the co.lectung of these If the statements of some 
authors are examined, it must awake aston shment to see with 
what positiveness statements ale made, which, although of the 


Oct. 4, 1888] 





greatest importance for the prope: judgment of the genesis of 
10chs, do not correspond ın the least to the facts, and by a little 
attention might easily have been avoided The author has 
aheady had occasion to disprove the non occunence of fiag- 
ments of clay-slate in the phyll.te-gnetss of Goldkronach in the 
Fichtelgetirge, as maintained by Gumbel A few hours’ seach 
sufficed to collect the clearest examples of abiuptly fractured 
and injected enclosures From this occurrence Gumbel diew 
widely generalized conclusions Whether it 1s enclosed frag- 
ments or concretions thaé are contained by a roch, is assuredly of 
the greatest impo tance for its proper explication 

The author then refers to the Ober-Mittweida conglomerate 
Roth has descubed the pebble-like fragments enclosed ın this 
10ck, as concretions The author cannot agree with him ın this 
dete:mination, and gives his :easons, whizh are mainly based on 
petiographical considerations, why he does not do so 

It will hardly be demied that dynamic piocesses involved in 
mountain-building, be the latte: referred to whatever cause one 
wil, have not only not been without mfluence on the structure 
of the rocks aleady ım existence, but have also considerably 
influenced the distribution and the intrusion of the eruptive 
mas es The observations which the author has published 
on the gabbios of the Saxon gianulite distiict, on banded 
granulites, on the conglomerates of the Saxon Erzgebirge that 
have been metamorphosed to mica-schists, and on Bavarian 
“*Pfahischiefer,” have not been refuted, although their 1e- 
examination would not have been attended by any especial 
difficulties 

The author then concludes by expressing the wish, that, in the 
fyether study of the crystalline schists, metamorphosed sedi- 
ments, which can, it 1s tiue, be altered to true m ca-schists, but 
never to tiue gneisses of uniform structure, should be kept dis- 
tinct from those mica-schists of which we do not know the 
origin, and fiom the tiue granitic gneisses If this be not done, 
the false conclusion is inevitable that sediments pass through 
mica schists into gneisses © Metamoiphosed, gneiss hke sedi- 
ments, ın which allothigenic minerals like feldspar aie associated 
with authigenic quatz and mica, and which are, to the author’s 
mind incorrectly, often designated gneiss, should be described 
as gneissose greywache, o1 as gneiss-greywache Some such 
divisional line must be drawn if we are to obtain any enlighten- 
ment on the structure and origin of districts composed of crystal- 
lme schists and massive rocks Dubious schists shoul be 
represented by a neutral colour, and not lumped in with the 
gneisses The designation gneiss is meaningless as long as 
the most divers fied crystalline and semi ciystalline schists are 
included under ıt 

Gneisses, to the author’s mind, are gramites possessing a 
parallel structme which is partly original, partly the result of 
amore or less intense piesswe duiing, o? subsequent to, consoli- 
dation Whatever else may be said, gneisses and granites are 
things that belong to the same category, and the author cannot 
ieconcile himself to then sepaiation, with 1espect to ongin 

It cannot be natural to mrange im separate petiological 
categories eruptive granites and non eruptive granites (gneisses), 
eruptive dioiites and non eruptive diorites, eruptive gabbros and 
non-eiuptive gabbros, and to tieat them from distinct points of 
view Plutonic iorks do not diffe: fiom the similarly com- 
posed eiuptive 1ocks, becau-e they have not left the place in 
which they weie formed 

How the origin of the plutonic 1ochs is to be conceived— 
whethe: as the primordial terestrial crust, or as produced by 
the nvelting down on dzagenests of sediments, the latter supposi- 
tion involving logically a similar origin for a pait, at least, of 
the eruptive 10chs—aie questions of which the answers ae at 
present less piessing, and which, with certitude, we shall probably 
never solye 


THE STRATIGRAPHICAL SUCCESSION OF 
THE CAMBRIAN FAUNAS IN NORTH 
AMERICA} 


A REVIEW of the opinion of Ameiican geologists on the 
succession of the Cambian faunas shows that all have 
followed the scheme published by Sir William Logan in 1855 


* Abstract of remarks made by Chas B Walcott, of the United States 
Geological Survey, before the meeting of the International Geological 
Congress in London, ın the course of discussion on the Cambrian System, 
on September 18, 1888 
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(Geological Survey, Newfoundland), in placing the Para- 
doxides fauna at the base, and then in succession the Olenellus 
and Dicellocephalus o- Olenus faunas 

The discovery of Olenellus Kyerulfi beneath the Paradoxides 
zone in Sweden led me to re examine tne section of Cambrian 
rocks in New York, and finally to go to Newfoundland After 
long seaich, I found a complete unbioken section on Manuel's 
Brook, Conception Bay, that showed the following conformable 
series — 


Feat 
a Archzean Gneisses 
1 Conglomerate resting unconfoimably upon a 35 
2 Sandstone, shale, and impure limestone with 
Olenellus Broggert, and sixteen species of 
the Olenellus fauna 25 
3 Greenish aigillaceous shale 40 
4 Red >» » 4 
5 Limestone Z 
6 Greentsh argillaceous shales with an abundant 
Paradoxides fauna at summit 270 
7 Dark argillaceous shales, Pa’ adoxtdes, Mici o- 
discus punctatus, Agraulus, Conoco: phe, 
&c, &c, near base 295 
8 Alteinating bands of shale and sandstone, with 
O3 this ın great abundance 409 
Total IOJI 


o 


Dip of stata, 12° to 15° N All stiata unaltered and 
undisturbed 

The above section proves that ın North Ameca, as in 
Sweden, the Olenellus fauna 1» beneath the Paradoxides fauna 
This changes the American scheme of classification of the 
Cambrian system, and places ıt ın harmony with that of Europe 
The Olenellus fauna in America includes 42 genera and I12 
species, and I now recall 4 genera and 20 species fiom Europe 
not known in Ameuica, which give a fauna of 46 geneia and 132 
species beneath the Paradoxides zone, 

The following table exnibits the succession of the terianes as 
now known in Ameca — 


TABLE I —Lower Silurian (Or dovicran) System 


Terranes Faunas 
Potsdam, Knox, 
< Tonto, Belle Isle, 

&e 

St John, 
Avalan, 
Braintree 
Georgia, 
Prospect, 
Terra Nova 


Subdivision 


} Dicellocephalus 


Upper Cambuian or Olenus 


} Paradoxides. 


} Olenellus 


A. comparison of typical sections of the Cambrian system gives 
the following — 


Middle Cambrian f 
Li 


Lower Cambrian | 

















TABLE II 
Sweden Wales | Newfound New York | Mee an 
| 
O erus zone | Olenus zone l Olenus zone 


Olenus zone | Olenus zane 





Paridoudes' Paradoxides Paridomdes | Represented by | Represented 











zone H zone n zone other gener?! by other 
| ! than Para- | genera thar 
| | doxides ı Paradoxides. 
[i 
H I 
| 1 
Olenellus | Unknown?) Olenellus | Olenellus zone , Olenellus zone 
zone | zone 
i Ly 





It affords me pleasme to recognize the work of the Swedish 
geologists, and to fully comcide with their results, andethus 
himly establish on the two continents the true order of 
succession of the oldest hnoyn Paleozoic fauna 

1 Name proposed for new spec es of Olenellus 


2 After this paper was read, Prof Lapworth showed me specimens of 
Olenellus lıke O Broggerz, from Shropshire 
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NOTES 


WE regiet to have to 1ecord the death of the well-known 
traveller, Mr Wiliam Gifford Palgiave He died m his sixty- 
third yeai at Montevideo, where he was British Minister Mr 
Palgrave will be remembered chiefly as the author of the famous 
“* Narrative of a Year's Journey through Central and Eastern 
Arabia, 1862-63,” one of the most brillant and fascinating books 
of travel of modern times 


DR CARNELLY, of University College, Dundee, has been 
appointed Professor of Chemistry at the Univers.ty of Aberdeen, 
am the room of Dr Brazier, who has resigned 


THE Emperor of Japan has conferred “he Order of the Rising 
Sun, of the Fourth Class, on Mr Thomas Alexander, Pro- 
fessor of Engineering, Trinity College, Dublin, for services in 
the Imperial University of Japan 


Mr EDGAR THURSION, Superintendent of the Government 
Museum, Madras, expects to arrive in England carly in October 
‘We understand that Mr Thuiston has made some valuable 
<ollections of corals and othe: marine arimals 


Dr LATHAM wul delive: the Harveiin oration at the Royal 
College of Physicians on Thursday, October 18, at 4 o'clock 


THE Exhibition held by the Photographic Society of Great 
Britain was opened on Monday at 5A Pall Mall East It will 
zemain open daily, and on Monday, Wednesday, and Saturday 
evenings, until November 14 Every Monday evening trans- 
parenctes will be shown with the Society's optical lantern 


Tue French Government has reorganized 1:s system of war 
aerostation Henceforward the activiy of the director of this 
department will be chiefly concentrated on the manufacture of 
captive balloons for the several cov ps d'ar mée and fortifications 


WITHIN a month a new centtal station for the electric ight 
will be opened at the Palais Royal, Parts, for the shops, the 
galleries, the Conseil d’Etat, the Cour des Comptes, the Théatre 
Francais, and the Palais Royal ‘Lhe building of the cave in 
which the engines are to be placed ın the ccurtyard ıs almost 
finished 


On Tuesday the seventh International Congress of Americanisls 
was opened at Berlin, ın the large hall of the Rathhaus, before 
a brilliant gathering of archeologists The opening address was 
delivered by Herr von Gossle:, Mınısteı of Public Worship, 
who warmly welcomed his hearers ın the name of the German 
Emperor and the Prussian Government, and ieferred to the 
‘distinguished services rendered by the brothers Humboldt in 
unfolding the secrets of the New World ‘Lhe Congress will 
sit till Saturday 


AT the recent meeting of the American Association for the 
Advancement of Science, Dr Daniel G; Brinton read an interest- 
ing and suggestive paper on the alleged Mongoloid affinities ot 
the American 1ace He held that the asserted Mongolian or 
Mongoloid connection of the American race cannot be proved 
either by linguistics or by physical resemblances Speaking ot 
the typical, racial American cultuie, he maintamed that it 1s as 
far as possible, in spirit and form, fromthe Mongolian ‘‘ Com- 
pare,” said Di Brinton, ‘‘the rich theology of Mexico or Peru 
with the barren myths of China The theory of government, the 
method of house-construction, the position of woman, the art of 
war, are all equally diveise, equally un-Morgolian It 1s use- 
less to bring up single art-products or devices, such as the 
calendar, and lay stress on certain similarities The doctrine of 
the parallelism of human development explains fai more satıs- 
factorily all these coincidences bg sooner that Americanists 
generally, and especially those in Europe, recognize the absolute 
autochthony of native American culture, the more valuable will 
their studies become ” 





° 

THE following changes have recently taken place ın the 
editing of German botanical journals ‘Lhe place of Prof de 
Bary, as editor of the Botanzsche Zertung, has been supplied by 
Prof Graf zu Solms-Laubach, of Tubingen, who has recently 
succeeded the late Dr Eichler in the Botanical Chair at Berlin , 
he will act in conjunction with the late Prof de Bary’s coadjutor, 
Di Wortmann Dr Kohl, of Marburg, has associated himself 
with Dr Ualworm in the editorship of the Botanzsches Central- 
dlatt, ın the place of Dr W. J Behiens, who has been com- 
pelled to relinquish the editorship from the pressure of other 
engagements 


THE interesting and valuable reports on colonial frut, which 
have been appearing in the Xew Bulletin, are continued in 
the October numbe: Much information is given as to iwut in 
Sierra Leone, the Gold Coast, Lagos, Natal, Malta, Cyprus, 
Ceylon, the Straits Settlements, and St Helena 


THE late Mr Samuel Muller, of Lynchburg, bequeathed to 
the University of Virginia 100,000 dollags, the mcome from 
which was to be expended for ‘‘the advancement of agriculture 
as a science and as a practical art by the instruction therein, and 
in the sciences connected therewith, of the youth of the country ” 
A part of the income ıs to be used to maintain the work in agrı- 
cultural chemistry already carried on at the University , but, 
according to Sczence, the larger portion of the income will be 
spent ın promoting instruction and research in biology A 
biological :aboratory ıs being fitted up, and the equipment has 
been ordered The instruction will be by lectures, with associated 
laboratory-work, and will cover general biology, zoology, com- 
paiative anatomy, and biology apphed to agriculture The 
Professor-elect ıs Mı Albert H Tuttle, recently Professor of 
Biology in the Ohio State University at Columbus 


AN interesting gas, allene, the isomer of allylene, the second 
member of the acetylene series of hydrocarbons, has been 
obtairtd in the pure state, and its constitution thoroughly 
investigated, by Messrs Gustavson and Demyanoff, of Moscow 
Very little, and that contradictory, has hitherto been published 
concerning this gaseous hydrocarbon, which differs so remark- 
ably from ordinary allylene, and yet 1s represented by the same 
empirical formula, C,H, The new method of obtaming it 1 
very sim le, consisting in the action of zinc dust upon an 
alcoholic solution of dibrom-propylene Practically one starts 
with glyceryl tribromide, C3H;Br;, allowing it to gradually 
drop from a stoppered funnel into a flask contaiming pieces of 
caustic potash, and connected with a condenser The flask is 
heated in a paraffin bath to about 150°C when the propylene 
dibiomide distils over as an oil of acrolem-hke odour When 
the requisite quantity of the glyceryl tubromıde has been added, 
the temperature 1s allowed to sink to 130°, and water run into the 
flask On continuing the distillation the iest of the oul passes 
ove. inthe steam The dred and re-distilled oil 1s then used 
for the preparation of allene Itis allowed to slowly pags in 
drops into a second flask furnished witn an upright condenser, 
and containing zinc dust ana 80 per cent alcohol ‘The flask is 
heated in a water-bath, and after about twenty drops of the 
dibiomide have entered, the evolution of gas begins, and may 
be nicely regulated by the speed of droppmg The gas passes 
by a leading tube from the condenser, and may be stored over 
water ın a gas-holder, being far less soluble than allylene The 
gaseous allene thus obtained 1s colourless, has a peculiar smell, 
reminding one of its isomer, and burns with a smoky flame 
Unlike allylene, however, it yields no precipitate with ammo- 
macal copper or silver solutions, but gives white precipitates 
with aq.eous solutions of mercury salts It combines rapidly, 
under considerable rise of temperature, with bromine, formmg a 
colourless tetrabromide, C4H4Br4, liquid at ordinary temperatures, 
with a camphor-like odom, but condensing to a crystalline mass 
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¢ 
at — 18° In this respect, again, it differs from the tetrabromide 
of allylene, which remains liquid when surrounded by a freezing 
mixture The constitution was finally proved to be CH, 
C—CH., as expected, the tetrabhomide being, consequently, 
CH, Br—CBı;—CH,Br, while allylene possesses the consti- 
tution CH;—C=CH, being, in fact, methyl acetylene, its 
tetrabromide being, therefore, CH,—CBi ,—CH Br, a substance 
very different from the tetrapromide of allene 


INVITATIONS have been issued to each maritime nation to send 
one or more delegates to attend an International Maritime Con- 
ference to meet in Washington on April 17, 1889 The 
objects of the Conference will be to 1evise the regulations con- 
ceining vessels at sea, to adopt a uniform system of signals to 
indicate the direction rn which vessels are moving ın fog, snow, 
or thick weather, and at night, to convey warnings of approaching 
storms and other important information, and to formulate regu- 
dations for the prevention of collisions The importance of the 
subject 1s so great that a full attendance of delegates 1s expected 


IN the Archi da aturwessenschafll Landesdua chor schung 
von Bohnen, Band vi No 5, 1888, is a valuable memon by 
Prof Franz Klapálek under the title ‘‘ Untersuchungen ube: die 
Fauna de: Gewasser Bohmens, Pait 1, Metamoiphose der 
Tnchopteren,” ın which the transformations of neaily twenty 
Speeies of Bohemian caddis-flies are detailed, with mlustiative 
figures and copious introductory general remarks on the internal 
and extetnal anatomy of the laivee and pupæ The author states 
that the lave may be divided into two sections, which he terms 
“7 aupenfos mge” and “ campodeoid” respectively, and which 
correspond pretty nearly with the divisions ‘‘ inzequipalpia” aad 
‘*cequipalpia”” employed by systematists for the perfect insects 
Prof Klapalek has been very successful in breeding these msects, 
a matter always attended with difficulty, more especially with 
those forms that inhabit rapid streams and torrents A further 
series of obseivations will appear next year 


SOME interesting prehistoric 1emains have been discover ed near 
Basingstoke Sıx urns have been disınterred, and stone imple- 
ments of very 1ude form have been found in the field in immediate 
relation with the vessels, although none have actually been dis- 
covered buried with the pottery The site of the intermentsis a 
field adjoining Dummer Clump, a conspicuous landmark in the 
parish of Dumme, and near Kempshott Park, the seat of Sir 
Nelson Rycroft, who 1s the owner of the estate A shepherd 
was pitching hurdles, when the bai came in contact with a laige 
stone, which, on being removed, was found to have covered two 
very 1udely-formed vessels, of which the under one was pro- 
nounced by Dr. S Andrews, of Basingstoke, to contain human 
bones which had undeigone incineration Subsequently, an- 
other urn was removed, of a much coarser charactei, beating a 
band round the base of the 11m ornamented with sunken dots 
All the vessels me hand-made and apparently fie-baked, and 
the larger ones have sufferea some damage from the plough, 
which must have repeatedly passed over them 


THE new number of the Diter natronaks Archiv fur Ethno- 
giaphee (Band: Heft 5) will fully maintam the 1eputauon of 
this excellent periodical Among the contents are an article on 
anows from Torres Straits, by Dı M Uhle, a note on a 
singular mask from Boissy Island, North-East New Guinea, and 
queries on the lizard in the folk-lore of Australasia, by Prof 
H H Gighol:, anda paper on the chewing of the betel-nut, 
by F Grabowsky The coloured illustrations, as usual, are 
admirable 


FISHING is to be resumed this season at the Sıld oyster- 
banks, on the coast of Jutland, which have been preserved for six 
years The oysters are reported to be plentiful and m splendid 
condition, 
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THE additions to the Zoological Society’s Gardens during 
the past week include a Grivet Monkey (Cercopithecus gi tseo- 
viridis &) from North-East Aftica, presented by Lord Archibald 
Campbell , a Rhesus Monkey (Macacus theses Q ) from India, 
presented by Major Dudley Buckle, R A , a Bonnet Monkey 
(Macacus sintcus &) from India, presented by Mr G C 
Gosling , two Sooty Mangabey Monkeys (Cercocebus fuliginosus 
2 9) from West Africa, presented by Mr Edward Felton, RE , 
an Ocelot (Feks pardalis §) fiom Pernambuco, presented by 
Mr E Percy Bates, a Weka Rail (Ocydromus austrais) from 
New Zealand, presented by Mr H Lindsay , a Rose crested 
Cockatoo (Cacatua moluc-ensts) from Moluccas, presented by 
Miss Eve, a Puffin (/7 ater cuia arctica) from Cornwall, piesented 
by Mr J Mun Drew , a Common Snahe ( 77 opidonotus nats 1x), 
a Common Slowworm (Anguis fragelts), British, presented by 
Mr P S Hutchinson , a Common Viper (Vipera ber us), British, 
presented by Mr A H N Smith, four European Tiee Frogs 
(Hyla a: bor ca), European, presented by Mı Lionel A Wiliams, 
two Grivet Monkeys (Cercopithecus gs iseo viridis § ) from North- 
East ‘Afiica, deposited , a White-backed Trumpeter (Psophia 
leucoftera) from the Upper Amazons, received ın exchange , 
two Collared Fruit Bats (Cyvonyeterts collaris), an Axis Deer 
(Cervus axts 8), a Canadian Beaver (Castor canadensis), four 
Chhan Pintails (Dafila spenzcauda), bred in the Gardens 





OUR ASTRONOMICAL COLUMN 


THE SATELLITES OF Mars —These faint objects have been 
successfully observed, during the late opposition, with the great 
telescope of the Lick Observatory. The building operations 
prevented the observations being canied on systematically, but 
measures of distance and position of one or both satellites were 
obtained on nme evenings between Aprel 9 and April 28, and 
Phobos was seen as late as July 18, when the theoretical bright- 
ness of Mars was but one-tenth of what it was at the opposttion 
of 1877, or one-fifth of what it will be at the coming opposition 
of 1890 A preliminary reduction of the observations gives the 
following corrections to the times of elongations as given by Mr 
Marth in the Monty Notes of the Royal Astronomical Society, 
and by the Amerzcan Nautica: Almanac respectively — 


Marik American NA 
t 

Phobos + 0427 — 0 33 
Deimos + 0020 + 0 35 


Mr Keeler, who made the observations, 1emarks (Ast, 
Fourn , No 178) that, so far as hus estimates of the brght- 
ness of the satellites go, they support Prof Pickeiing’s conclusion 
that Demos 1s one half-magnitude brighter when on the eastern 
side of the planet than when on the western 


TOTAL LUNAR ECLIPSE OF JANUARY 28 —No 4 of vol avu’ 
of the Annals of the Harvard College Observatory contains an 
account of the obseivations made there of the eclipse of the 
moon of January 28 The observations were of thiee classes— 
first, of the occultations of Di Dollen’s hist of stars , secondly, 
of the vanation in the actinic brightness of the moon, and 
thudly, the search, by means of photography, for a possible 
lunar satellite In this second mqury Mi W H Pickenng 
found that the photogiaphic biightness of the full earth was 
23 6 times as great as that of the full moon, equivalent to an 
albedo of r 7 times that of the moon The diminution in bright- 
ness ascribed to the moon during eclipse 1s most remarkable, 
Mr Pickeing giving the unechpsed full moon as 1,400,000 
umes as bright as dung the cential phase, or about /wice 
the ratio existing between the sun and full moon In the 
seaich for the satellite a succession of photographs were 
taken, the telescope being made to follow the moon’s motion as 
closely as possible, so tha the stars were represented by short 
trails A satellite would nave left a trail inclined to tng star 
trails and of a different lergth The iesult of the search was 
negative, and as a satellite s the tenth magnitude, would have 
been registered on the plates, ıt appears probable that the 
moon has no satellite more than 200 metres ın dianieter, unless 
it was involved ın the shadow of the earth during the eclipse, or 
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was very dark, or was moving with the same speed amongst the 
stars as the moon, but in the opposite direction, 1n which case 
1t would have been mistaken for a star 


PHOTOMFTRIC OBSERVATIONS OF ASTEROIDS — It has fe- 
quently been suggested that the asteio.ds, shining by 1eflected 
light, and subject, it might be assumed, only to variations the 
amount of which could be calculated for any requued date, would 
prove specially useful as standaids of brightness ın tke photo- 
metric observation of the famter stars Mr Ienry M Park- 
hurst has carried out 1ecently a series of obsei vations on several 
of these bodies, which throws considerable light on their surt- 
ability for such a purpose His method of observation was to 
note the time which the asteroid took to disappeai after passing 
a tiansit wire, the telescope being stationary, and the light of 
the asteroid or comparison-star suffering diminution either hy a 
wedge or more frequently by a deflectoi—a piece of glass with 
neaily paiallel sides, placed in the telescope tube, about one 
seventh of the way from the focus, and cover.ng half tne field 
The results of Mr Parkhurst’s observations, which embraced 
eighteen asteroids, and extended ove: nemly nme months— 
April to December 1887—are given in No 3 of vol xvm 
of the Annals of the Harvard College Observatory, and show 
that the asteroids me not appreciably self-luminous, and that 
the sun undergoes no noteworthy fluctuations in light in periods 
of a few days , nor, as a comparison with observations made m 
some former years would indicate, in more lengtnened periods 
But they also show that the phase-coiection 1s not covered by 
allowing simply for the dec: ease in the area illuminated-—a further 
correction 1s needed, and one peculiar to each asteroid = In tno 
case-, also, Harmonia and Iris, seseial of the observations 
stand out in stiong contiast to the rest and appear to indicate a 
variation due to axial rotation, the planet probably being 
regular 1n shape, or its surface in reflecting power No varia- 
tion depending, as in the case of Saturn’s ring, on the position 
of the asteroid ın tts orbit, and the relztive position of the earth, 
has been noticed, but this mquiry has only been extended to the 
four asteroids first discovered The mean erro: of an observa- 
uon, when the special phase coriection and probable variations 
due to rotation have been allowed for, appears to be less for an 
asteroid than for the fixed stars, the mean error of an observa- 
tion of the solar illumination m the inquiry referred to above 
being given as O 116m 


New CaTALOGUE OF VARIABIE STARS —Nos 179 and 180 
of Gould's Astronomical Journal contain a new catalogue of 
vaulable stais by Mr S C Chandler Mr Chandlei 1s not 
only a diligent observer of variable stars, the discoverer of 
several, and a zealous computer of the elements of their varia- 
trons, but seveial years ago undertook an important and much- 
needed work, vız the complete study of the bibhogiaphy of 
known and suspected variables This citalogue coming fiom 
his hand, therefore, will be especially valuable, and the more 
welcome since 1t 1s thufeen years since Schonfeld published his 
second catalogue Mr Chandler puts it forward as weiely a 
preluminary publication, a second more definitive being designed 
to follow as soon as the investigations now in hand shall have 
been completed The present catalogue 1s no mere compuation 
Almost every star in 1t visible from the latztude of Boston has been 
observed by Mr Chandler, who has also gathered together and 
discussed every available pubhshed observation The catalogue 
embraces 225 stars, and of these the variations of 160 are dis- 
unctly periodic, for 12 the periodic character 1s ill-defined, 14 
aie nregular, 12 are Novee, and the 1emainder have been too 
little observed for the characte: of the variation to be properly 
known Of the 160 pertodic stars, the elements of 124 are the 
results of Mr Chandler's own work, 22 me Schonfeld’s, and 14 
those of othe: computers after Mr Chandler had caiefully con- 
fumed them A pont sure to lead eventually to an rmportant 
advance in ou knowledge of the cause of variation has 1eceived 
much attention from Mr Chandler, viz the systematic pertu ba- 
tions shown by so many of the penods, and a table 1s given of 
these inequalities for 26 stars A useful novelty 1s int.oauced in 
the numeration of the stars of the catalogue, for, in tead of giving 
them consecutive numbers, each ıs distinguished by a namber 
equivalent to one-tenth of its R A for the mein equinox of 
1900 8, expressed in seconds of time, thus securing that the 
numeration need not be distu bed by fresh discoveries 


Mrxor PLANET No 275 —This olyect has been named 
Sapientia 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 OCTOBER 7-13 


(HOR the reckoning of time the civil day, commencing at 
Greenwich mean midmght, counting the hours on to 24, 
1s here employed ) 


Al Greenwich on October 7 
Sun rises, 6h 13m , souths, 11h 47m 40 2s , sets, 17h 22m 
night asc on meridian, 12h 5392 , decl. 5° 46 S 
Siderea] Time at Sunset, 18h 29m 
Moon (at Fnst Quarter October 12, 5h) mses, 8h 18m , 
souths, 13h 38m , sets, 18h 46m iightasc on meridian, 
1th. 44 6m , decl 10° 51’S 


Right ase and dechnation 


Planet Rises Souths Sets on meridian 
h m h m hm hom E 

Mercury. 8 47 13 19 I7 5I 14 257 17 24S 
Venus 8 27 13,17 18 7 14 234 14 7S 
Mars 12 18 16 3 19 48 17 95 24 338 
Jupiter IO 50 I5 2 19 14 16 92 20 288 
saturn . O 46 8 16 15 46 9 218 16 17 N 
Uranus 6 27 II 59 17 3! 3 52 6 17S 
Neptune 19 10* 2 56 IO 42 4 13 18 54 N 


* Indicates that the rising is that of the Sreceding evening 


Occucdtations of Stars by the Moon (visible at Greenwich) 
Corresponding 


Oct Star Mag Disap Reap tex to right for 
mverted image 
h m h m a 0 
ir BAC 6524 64 20 35 21 17 72 Oe 
12 BAC 6889 6 19 53 21 6 ILO 311 
13 20 Capricorn. 6 19 5 19 55 153 240 
Oct h 
7 4 Venus ın conjunction with and 5° 6’ south 
of the Moon 
7 5 Mercwy in conjunction with and 8° 87 suth 
of the Moon 
8 6 Meicuiy at greatest elongation from the 
Sun 25° west 
9 I Jupiter ın conjunction with and 3° 33’ south 
of the Moon 
9 22 Meicury ın conjunction with and 3° 9’ south 
° of Venus 
10 3 Mas in conjunction with and 4° 38' south 
of the Moon 
10 13 Uranus ın conjunction with the Sun 
Saturn, October 7 —Outer major axis of outer ring = 38” 9 
outer minor axis of outer ring = 9” 8 southern surface visible. 
Variable Stars. 
Star RA Decl 
h m Ke k h m 
U Cephe: 0524 81 I16N Oct 6, 3 52 m 
| > Il, 3 32 
i Algol 3 09 40 31N » 5S 1 8m 
” 7, 20 57 m 
R Auwugse 5183 53 28N ee m 
i ‘1 Monocerotis 6 192 7 9N » I 5 Om 
U Monocerotis 7 255 9335 > 12, m 
S Cancr. 8375 19 26N y> IL, © 27 me 
R Ciaterts IO 551 17 435 inn > mi 
U Ophweh 17 109 1 20N » IM, I9 Om 
8 Lyræ 18 460 33 14N » 7, 0 QM 
S Sagtttarn 19 129 619 1458 > IL M 
S Vulpeculæ 19438 27 IN ET; me 
x Cygni 19 463 32 38N » 9 m 
j n Aquilz 19 468 0 43.N » 12,22 OM 
R Sagittze 20 90 16 23N i I; mM 
T Vulpeculee 20 467 27 50N > 12, 2 of 
Y Cygur 20476 34 14N » 8 3 Om 
» H, 3 O% 
ô Cephe: 22 250 575IN » 720 Off 
M signifies maxımum , 72 minimum 
Meteor- Showers 
RA Decl 
Near 7 Perser 42 5 5 N Slow 
» 0 Geminorum 102 34 N Swift, streaks 
135 80 N Swift , streaks 
» K Cepher 305 77N Slow , famt 


angles from ver- 
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è GEOGRAPHICAL NOTES 


A TELEGRAM from Mr Joseph Thomson, dated Mogador, 
Septembei 19, reports that he has been successful beyond ex- 
pectation in his exploration of the Atlas Mountains He left 
Morocco city on August 27, and after being diiven back from 
the Urtha Valley to the south-east of the city, he proceeded 
east aids, and succeeded in crossing the range southwards from 
Immtanut into the Stis district From Rezaya he ascended the 
main range to nearly 13,000 feet Mr Thomson intended to 
retuin to Hava for a few days, and afterwards to proceed north- 
wards to Fez, Mequinez, and Tangier, returning home about 
the middle of Decembe1 


Tue Report for 1887 of H M’s Special Commissione: for 
British New Guinea, contains mformation of considerable geo- 
graphical interest This 1s especially the case with the Repoit 
of Deputy-Commussioner Milman, who has chaige of the westein 
district, lymg between the Dutch boundary and the And River 
Mr Milman refers to the discoloration of the sea about the coast 
between Talbot Island and the Fly River, due, doubtless, to tne 
vast bodies of fiesh water that empty into thesea from the Fly, Taut, 
Katoer, Mai-Kassa,"ndotherrivers The Fly River, asfar as it has 
been ascended by Mr Milman, is thichly populated with a purely 
agricultural and hunting people, living in large communities , 
while some houses in the villages are over 200 feet in length As 
the iver 1s ascended, traces of careful cultivation are seen here 
and there on the banks, the gaidens o1 plantations being hept 
free fiom weeds, and planted with crotons and othe: bright- 
leaved shrubs between the bananas or other fruit trees, besides 
bemg systematically irmgated by dyhes cut at regula inter- 
sals, which, fillmg at high watei, remain full as the water 
1ecedes About 60 or 70 miles above Soomaioot several large 
creeks ot rivets join the mam river, but whethe: they are 
flowing into the river, o1 only form other mouths of this vast 
system, remains to be proved The shores of the Fly Rivet, as 
far as Mı Milman ascended, aie uniformly low, but owing to 
its great width he is imclined to think they are not subject to 
inundation A tidal wave or boie, according to Mi Muman, 
ascends the 11ve1, but only on the 1ight bank, which accounts 
fot previous visitors not having noticed ıt A marauding tube 
coming from the westwaids have been in the habit of making 
attacks on the people in the neighbourhood of Sabu Island, 
but the exact locality they come fiom 1s a mystery Then 
language and customs me entirely different fiom those of 
the Sabai Island people They had probably nevei seen 
a white man until the Rev E B Savage (who happened 
to be at Sabai when their lights were seen on the mainland) 
fearlessly visited their camp, and tried to hold some intercouise 
with them He describes them as a much lighter 1ace than the 
rest of the New Guinea na‘ives, and as having long straight 
hau, while some of them have then nasal-bone pierced ın three 
places, mto which are introduced preces of bone o1 shell They 
appeared entirely unacquainted with fire-a1ms Civilization has so 
far advanced at Port Moresby that a reading-room has been 
erected, in which the Zzmes and othe: English journals aie hept, 
a hotel has been opened, and a supply of wate: laid on by means 
of pipes to the native village 


A RissIax scientific explorer, M K Nossilof, has 1ecently 
returned to Archangelskh fiom Novaya Zemlya, where he 
spent a year, fiom the summer of 1887 to August 1888 He has 
biought with him uch botanical, zoological, and mineralogical 
collections, and means to return to the island soon, as he has 
resolved to devote five yeais to its exploration M Nossilof is 
reported to have discovered beds of iron, copper, coal, gold, 
and sulphur, some of which, he believes, could be piofitably 
worked Among other iesults obtained by him are many 1n- 
teresting observations on the animal, especially the bird, life of 
the island, thirteen months’ meteorological observations, su veys 
covering 2300 squaie kilometres of land, observations on the 
ice conditions of the east and west coasts, and 125 kilometres 
of coast survey He has, moreover, discovered three new 
islands During the winte: and spring, M_ Nossilof undertook 
eacuisions into the Kara Sea, and he hopes by-and-by to 
undeitake a seines of soundings as fai as the River Yenissei 
In the coming winter he intends to fix his station at the 
east end cf Muatotshkin Scha, and to establish there a second 
meteorological station, making excursions along the coast and 
into the internor 


ELECTRICAL NOTES 


THE Volta Prize of 50,000 francs has been awaided by the 
Fiench Institute to M Gramme for his Jabours in introducing and 
perfecting the continuous curent dynamo The puizeis given to 
the inventor who has formed a memorable epoch ın the history 
of electricity M Gramme ıs a Be'gian by birth, but a Pausian 
by iesidence He ıs entnely a self-taught, self made man 
Although Giamme was anticij ated by Pacinotti, his invention 
was entnely independent, and Pacinotti’s was completely dormant, 
and would probably have 1emained nidden and unknown but for 
Gramme’s success No one will contend that the puze has not 
been richly deserved. 


CONSIDFRABLE attention has 1ecently been diawn to some 
expetimerits by Chappuis and Maneuvuier, in Paus, on the de- 
composition of water by alternate currents It ıs well to point 
out that the whole question was thoroughly threshed out by Sir 
W Thomson in 1853, and his paper ın the June number of the 
Philosophical Magazine of that year gives all that 1s necessary to 
know on the subject Jamin, in 1882, showed how electrolysis 
could be performed by alte:nate currents by inserting an arc in 
circuit, the opposing I. M F of the arcs producing a partial 1ecti- 
fication of the alternate currents Mi J F Kelley has just 
repeated the experiment in Newark, US A 


Mr Lowrie (B A, 1888), showed how the insertion of an 
opposing E M F man alterrating-cunient circuit enat les electio- 
lysis to be effected and how it could be utilized to measure the 
electrical eneigy consu ned in electric ght installations Ifa 
decomposing cell of copper sulphate, and a constant E M F 
such as a secondary cel!, be inserted in the cucuit, the cunent in 
one direction ıs assiste, while that in the 1everse direction 1s 
opposed, and the cell js acted upon by the difference an average 
cunent flowing, depositing copper at the same tate as if no altei- 
nate cmentsweie present O 23544 gramme of copper is deposited 
pei kilowatt-hour, o1 every gramme of copper deposited means 
4 205 kilowatt-hours expended 


PROF EWING (Philosophical Maganne, September 1888) has 
published, with additions, the paper reid by him and Mı Low at 
the Mancheste: B A meet rg, on the mfluence of a plane of 
tiansveise section on the magnetic permeability of an tron bar 
A joint between two portions of an non core possesses distinct 
magnetic resistance even when the smfaces aie true planes 
Compression 1educes tus resistance in the rough faces and 
eliminates ıt when the ‘aces are true planes In all cases the 
resistance gieatly diminishea as the point of saturation was 
appioached A film of gold leaf intetposed between the faces 
and compressed has only a very httle injurious effect Compres- 
sion, however, 1educes the permeability of the solid core for 
moderate nagnetizing forces, though the contrary effect occurs 
when the magnetization is strong Villain found the same 
reveisal in the case of longitudinal pull, but in the opposite 
direction 


LorD RAYLEIGH (B A, 1888) has been endeavouring to 
discover if an electric curient flowing through an electrolyte 
causes the velocity of light to vary through the liquid He 
expeumented with dilute sulpaunic acd The result was negative 
within the range of the eaperiment, which was extremely delicate 
In H,SO, diluted, one ampere per squame centimetie does not 
alter the velocity of light by one pait in thirteen millions, o1 by 
15 metres per second 


Ir 1s estimated that ın the United States there are 5351 electric 
light plants and stations working 192,500 arc and 1,925,000 
glow lamps, and consuming 460,000 huise-power There are 
thnty-fow electe railways, 138 miles in length, run over by 
223 motoi cus using 4180 horse power. 


Str Wittram THowsov (B A, 1888) dealt with the 
d.ffusion of iapidly alternating electiic currents ın the substance 
of homogeneous conducts The surface is affected first, and 
the depth to which the disturbance penetiates depends on the 
frequency of the alternations With a frequency of 150 per 
second a cylindiical copper conductor s said to be penetrated to a 
depthof3 mm Hence, 1f this be tiue, conductors for powerful 
alternating currents such as ae used in the Gaulard and Gibbs 
system, should be tubes or flat bais with a thickness of 6 mm 


TROUVLLOT has by pPotography obtained effects which lead 
to the conclusion that flashes of lightning may last several 
seconds He gave his apparatus a slight honontal displace- 
ment, and found a broad ribbon shaped band on his plate 
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NOTES ON METEORITES! 
IV 


Meteo les are Bodies which, like the Ea th itself, revolve round 
the Sun 


WE have seen that the phenomena which accompany meteorites 
entering our air, whether they are soon buint up and give 

rise only to the appearance of a shooting or falling stat, or 
whether they are bulky enough to withstand the melting process 
till they reach the earth’s surface, are simlar We are now in 
a position to discuss the origin of all these phenomena on the 
assumption that they have a common cause 

It1s not so many yeais ago since the planetary spaces ‘were 
supposed to be untenanted by anything more tangible than, that 
mysterious fluid called ether ‘Lhis notion 1s exactly represented 
by the French equivalent for those spaces, fe wide plandtarse 
Hence, not to mention imagimed supernatural causes—such as 
that, for instance, embodied ın the tradit on that Satnt Lawrence, 
on the anniversary of his martyrdom (August Io), shed burning 
tears—the cause of the phenomenon was ascribed to atmospheric 
peiturbations, exhalations of sulphin, zgizes fatur, and so forth An 
account of the August shower of 1857 even, published 31 the 
Bulleten de? Académie Royale de Belgique, 1s accompanied by a 
minute record of rain, temperature, atmospheric electricity, ske 

Leaving out of consideration the opimtons of the ancients, 
among whom Anaxagoras and Seneca may be especially men- 
tioned, as being in favow of a cosmical ovigin, it may be pomted 
out that Kepler? regaided meteorites and shooting-stars as akin, 
and derived both from the ethereal regions 

Halley was the next to express an opmion that shooting-stars 
were of cosmical ongin, but to Chladni belongs the credit of 
having broached the theory which modern observations have so 
abundantly justified This theory was that space was full of the 
matter which, attracted by the earth, entered its atmosphere, 
accompanied by lumimous effects only in some cases, and by 
actual falls of the matter in others? The general acceptance of 
this view was retarded by Laplace and others, who saw a more 
probable ongin for the phenomena by supposing meteorites to 
be masses shot out of lunar volcanoes The first step in the 
demonstration of such an ongin, which is now universally 
accepted, was made when Chladm,* in 21794, showed that 
no known terrestrial agency was capable of producing masses 
like the meteorites which had been seen to fall At his and 
Lichtenbergh’s suggestion, Brandes and Benzenberg in 1798 
showed that, whatever they appear to do, shooting-stars never 
shoot upwards, but always downwards towards the earth. At 
the same t:me he showed the sımılaııty of phenomena presented 
by fire balls, shooting-stars, and the fall of meteorites, to which 
we have already called attention He subsequently returned 
to and strengthened this view © 

“Should it be asked how such masses origmated, or by what 
means they were brought into such an insulated position, this 
question would be the same as if it were asked how the planets 
originated Whatevet hypothesis we may form, we must either 
admit that the planets, if we except the many revolutions which 
they may have undeigone, either on or neat their surface, have 
always been since their fist formatisn, and ever will be, the 
same, or that Nature, acting on created matter, possesses the 
power to produce worlds and whole systems, to destroy them, and 
from their materials to form new ones For the latte: opinion 
there are, indeed, more grounds than the former, as alternations 
of destiuction and creation are exhibited by all organized and un- 
organized bodies on our earth, which gives us reason to suspect 
that Nature, to which gieatness and smallness, considered in 
general, are merely ielative terms, can produce more effects of 
the same kind on a larger scale 

‘But many vartations have been observed on distant bodies, 
which, 1n some measure, render the last opimton probable , for 
example, the appearing and total disappearing of certain stars, 
when they do not depend upon periodical changes If we now 
admit that planetary bodies have stared into existence, we can 
not suppose that such an event can have otherwise taken place, 
than by conjecturing that ether paiticles of matte: which were 
before fispersed throughout imfnite space, in a mote soft and 
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chadtie condition, have united together ın large masses, by the 
power of attraction, œr that new planetary bodies have been 
formed from the fragments of much larger ones that have been 
broken to pieces, either perhaps by some external shock, or by 
an internal explosion Let whichever of these hypotheses be the 
truest, 1t 1s not improbable, or at least contrary to nature, if we 
suppose that a large quantity of such material particles, either on 
account of their too great distance, or because prevented by a 
stronget movement ın another direction, may not have united 
themselses to the larger accumulating nfass of a new world, but 
have remained insulated, and, impelled by some shock, have con- 
tinued therr course through 1finite space, until they approach so 
neai to some planet asto:be within the sphere of its attraction, 
and then y falling down to occasion the phenomena before 
mentioned 

“Itis worthy of remark that iron 1s the principal component 
part of all the masses of this kind hitherto discovered, that it 
1s found almost everywhere on the surface of the earth as a com- 
ponent part of many substances in the vegetable and anımal 
kingdom , and that the effects of magnetism give us reason to 
conclude that there ıs a large provision of it in the interior parts 
of the earth We may therefore conjecture that iron in general 
1s the puinctpal matter employed in the formagion of new planetary 
bodies, and 1s still farther probable by this circumstance, that 
it is exclus vely connected with the magnetic power, and also on 
account of their polarity may be necessaiy to these bodies tis 
also probaole, if the above theory be just, that other substances 
contamed .n such fallen masses, such as sulphu, siliceous earth, 
manganese, &c , may be peculiar, not to our globe alone, but. 
may belong to the common materials employed in the formation? 
of all planetary worlds ” 

This paper of Chladni’s, it will be seen, dates from just 
before the beginning of the present century 

The subject was invested with a new interest ın 1799, when 
the great Humboldt, who was then travelling in South America, 
saw an enormous quantity of shooting-stars covering the sky 
In his lcng account of the shower in his ‘Personal Narta- 
tive,” he states that, from the beginnmg of the phenomenon, 
there was not a space in the firmament equal m extent to thee 
diameters of the moon that was not filled at every instant with 
bolides and falling stirs, while he was locally informed that 
durmg a previous display ın 1766 the inhabitants of Cumana 
had Ceneta the neighbouung volcanó, Cayamba, veiled for an 
hour by a stmilar display 

In the next display, observed ın the year 1833, 246,000 meteors 
were computed by Arago to have been visible above the horizon 
of Boston on the morning of November 13, while Mr 
Baxendel?, who observed the showe: from tbe west coast of 
Mexico, states that “the numbei of meteors seen at once often 
equalled :he apparent number of the fixed stais seen ata glance ” 

Olmsted, when he had witnessed the shower of 1833 (a shower 
heralded and followed by Jess brillant displays in 1831-32 and 
1834-35-36), and when, moreover, he had compared the 
phenomena with those recorded by Humboldt and Bonpland in 
1799, ammounced the view which has since been so brilliantly 
confrmed—that the appearances are due to the passage of the 
earth through a sos nz, so to speak, of planetary bodies 

This was the first blow given to fe wae planétaire Space, 
instead of being empty, was full of bodies, some of them 
being congregated into 1ings, each body composing the ring 
revolving like a planet round the sun In fact, these rings may 
be compaied to čangible orizds, indeed, they almost realize, the 
schoolboy's idea of an orbit, as a considerable part of the path 1s 
occupied by a sting of little planets, while in the case of our 
earth’s orbit, for instance, each pomt of the path ts occupied in 
successicn only 

Still Olmsted did not accept the view that the falling stars 
wee of the same nature as meteorites 

Olmsted also noted that, however numerous the falling stars 
might be, or in whatever direction they appeared, or what- 
ever the apparent lengths of their paths, the limes of motion 
of these paths, retraced along the sky, nearly all found a common 
focus of emanation or visual crater of projection among the fixed 
stars This has since been called the radiant point 

The most salient fact, noticed even by those who did not see 
its sgmificance, during the subsequent display in 1866, was that 
all the meteors seemed to come from the same region of the sky 
Among all those seen by myself fiom 12 pm on Tuesday till 2 
am on Wednesday morning, ¿wo only were exceptions to the 
general direction In fact, there was a region in which the 
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meteors appeared trainless, and 
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| shone out for a moment like so the trains became lor longest as a rule 
many stars, because they were dire: tly approaching us. Near first made their apy ve x which rended 
this spot they were so numerous, and so foreshortened, and ward. Now, if the pi ull ha projected } 
for the most part faint, that the sky at times put on almost a , they would have all intersected in one region, and that 
phosphorescent aran As the eye travelled, frog reg the one in which the most foreshortened 
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~ inthesky. The point from which they proceed in the case. of 


the swarm we are now considering lies in the constellation Leo, 
situated in longitude 142° and latitude $° 30’ N., according to 
Prof. Newton, l . 

The radiants are generally of short duration, but Mr. Denning 
has shown that there are cases in which falling stars emanate 
from the same part of the sky for long periods of time. 

One of these long-duration radiants between Auriga and 
Taurus is shown in the accompanying illustration (Fig. 8). 

The next point, first brought to light by Olmsted, was that 
during a, display the radiant point moves with the stars across 
the heavens. This is another strong argument in favour of the 
cosmical theory. 

Meteors which are singly and occasionally observed, as we 
have seen, are called sporadic meteors, but in addition to these, 


' which we may reckon to see every night, there are at certain 


times of the year very well known falls ; so well known that we 
can say at once that on the roth or 11th of next August more falling 
stars will be seen than are ordinarily visible. These are terme 
systematic meteors, and those to which we have just referred 
as appearing in November are of this class. 

From 1833 to 1863 evidence was rapidly accumulated indicat- 
ing that a very large proportion of the shooting-stars observed 
were not sporadic, but really systematic—that is to say, that at 
certain periods of the year meteors might be expected to diverge 


from their appearance in a particular part of the sky, and in | 


greater numbers from that part than from elsewhere, 





F1G. g Position of the long-duration radiant among the stars, 


During these years a considerable number of radiant points 
had been made out, and therefore the existence of a considerable 
number of streams or swarms had been suggested if not estab- 
lished: In 1863, Prof. H. A. Newton used these facts to 
strengthen the cosmical hypothesis. 

The observations of Humboldt, modern observations, so to 
speak, were repeated, as we have seen, in 1533, on the same day 


_ (or one day later) of the same month on which Humboldt had 


made his observation in 1799, and again one day later in 1866 
thére was a recurrence of the same thing. Now these dates are 
separated by an equal interval of thirty-three years. The idea 
of periodicity was therefore suggested both for this and other 
displays, and gave rise to so great an interest in this question 
that an inquiry was set afoot as to whether falls had been séen 
before at previous intervals of thirty-three years, or whether it 
was a new thing seen first by Humboldt in 1799, or possibly by 
the Cumanese in 1766. 

Prof. Newton took up the inquiry, and was soon able to show 
that the various chronicles of star-showers from the very earliest 
times, when properly discussed, indicated that the streams 
suggested by the observations since.1833 had really at variously- 
recugent intervals since the beginning of astronomical observa- 
tion given indications of their existence.’ He especially indicated 
such cases of constant recurrences % showers in April, August, 
November, and December. 


Ca 4 Silliman's Yournal, vol. xxxvi. p. 146, 1863. 
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The discussion ofthe dates of these showers the early 
records showed a consti € nge of date in one direction ` 
or the other. This obviously demonstrated that the showers 
were independent of the tropical year—that is to say, of the 
earth’s motion round the sun; and it is dificult to understand 
how a mofe definite proof of their cosmical origin could be 
afforded. , 

We may conveniently confine our remarks on this point to 
the inquiries’ relating to the ‘‘Leonid” swarm of meteorites 
which gives rise to the November display, 

Newton and others found that wepossess records, dating 
from A.D. 902, showing that about every thirty- three years since 
that time the heavens have been hung with gold. The Arab 
historian, Abu-l’Abbas ad-Dimashki, chronicled the November 
star-shower cf the year 1202 of ourvera in the following words, 
the while Chinese astronomers carefully watched the constella- 
tions in which the meteors appeared and vanished from the 
sight :— ~ 

een the year 599, on the last day of Muharram, stars shot 
hither and thither, and flew one against another like a swarm of 
locusts ; this phenomenon lasted until daybreak ; people were 
thrown into consternation, and made importunate supplications 
to God the most High ; there was never the like seen except on 
the coming out of the messenger of God@-on whom be bene- 
diction and peace.” i 

This table for the November display, from Prof. Newton, 
shows what the result of searching the old records was :— 


Epocus oF NOVEMBER STAR-SHOWERS. 


F Jay on whi a ari e: 
Year, A RE lee 
d. h. ee 
902 R October 13 12 17 r 
UT aS oS 16 14 10 
{ 934 + 14 13 17 
1002 15 14 10 
1101 17 16 17 
1202 os 19 18 14 
1366 in 23 22 17 
1533 25 24 14 
1602 28 ? 27 10 
1698 November 9 8 17 
1799 sa. IN 12 11 2! 
f 1832 nee ao 13 12 16 
| 1833 a á 13 12 22 
1863-68 ... 14 13 14 


These ancient records enabled Prof. Newton to place the 
planetary nature of the November ring beyond all doubt. 

It is evident that if this ring crosses our orbit ina certain defi- 
nite point in space, our earth will always traverse it when it occu- 
pies the same definite point of its orbit with regard to the 
stars, provided the ring does not change its place. But 
our ordinary year, called the tropical year, is affected by 
the precession of the equinoxes, as it is measured from equinox 
to equinox, so that we do not measure it by the stars, but by an 
empirical point called the first point of the sign Aries, which 
is actually at the present moment in the constellation Pisces. If 
we refer the recorded star-showers to the sidereal year, or a fixed 
equinox, we should find an almost absolute identity in the dates 
of their appearance if there were no perturbation, but we shall 
see subsequently that there is perturbation, and this is a final 
demonstration ef cosmical origin, . 

If there is a swarm of meteorites falling in any particular 
direction towards the plane of the ecliptic these meteorites 
will take little account of the precession of the equinoxes or 
the tropical year; the earth must take the meteorites as she 
finds them, The one great jump in the table was due to the 
alteration of the calendar, as there wasa difference of twelve days 
between the old and new reckoning. Irof. Newton, Prof. 
Adams, and others have given a complete demonstration that 
from the year 902 a swarm of meteorites has been encountered 
by the earth every thirty-three years or thereabouts, and nearly 
in the same part of her orbit round the sun. 

By a study of the position and Zie of the earth in her orbit we 
can see from what part of space these meteors, these more 
numerous swarms, come, Suppose, for instance, that at one 


* H, A. Newton, Bud. Ac. Ry Belg.g xvii. No. & 4 
„ ° In many countries the change from old to new style was made in this 
interval commencing from 1562 in Spain, Portgal, and Raty: 
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part of the earth’s orbit there 1s a stream of meteorites plunging 
down nearly vertically towards the ecliptic , the earth ın passing 
through them would receive the greatest number of blows on ils 
exterior atmosphere on the hemisphere above the plane of the 
ecliptic at the time, while the other hemisphere would be 
entirely sheltered, so that the direction of the fall would be 
capable of demonstration by a consideration of the eaith’s 
direction and the relation of its surface to the plane of the 
ecliptic at the tıme 

The observations indifate that these bodies are mor ing 
towards the plane of the ecliptic, fiom its noithun side, into 
that part of it through which the earth passes in hei annual 
Journey in November , they, in fact, are moving round the sun 
in an orbit inchned at a not very large angle—17---10 the plane 
of the earth’s orbit 

Smilarly, we might obseive the August ring smg fiom one 
of its nodes, situated in the point of the earth’s orbit occupled 
by our planet on August 10, not at a slight angle hke the 
November ring, but at an angle of 79° 01 80° 

It 1s important to make this point quite clea 

Let us conceive the sun and eath to be half immeised in an 
infinite ocean which will represent to us the plane of the ecliptic, 
and let us futher foregieater simplicity assume that the earth’s 
motion round the sun {in a duection contrary to the hands of 
a watch) 1s performed in a circular path with the sun at the 
centre, let us, moreover, suppose the earth’s path, or orbit, to 
be maiked by buoys, remembering that astronomeis define the 
position of a heavenly body in the plane by stating its Jonge- 
tude—that 1s, us angular distance, 1echoning fiom ight to left, 
fi6m a pauticulai start-pomt, as seen from the sun » and its 
Jatitude—that 1s, its angular height above the plane as seen fiom 
the same body 

Now, 1f it were possible to buoy vanoas points of the eaith’s 
orbit in the plane of the ecliptic ın the convenient manner 
before suggested, we should see the meteoi-ring of “ Leonids ” 
meeting the waves of our hypothetical ocean, at a shght angle 
(17°), at the point of the eaith’s orbit occupied by ow planet on 
November 14, the point where they pieice them being called 
the zode Where the other node lies, where the meteorites 
cross the plane again, we do not exactly know, we only know 
that they do rot cross our orbit , if they did, another star-shower 
would occur in May e 

Let us rhquue into this point a Tittle ‘more closly Tet us, 
in imagination, connect the eaith and sun by a stiaight lne, 
at any moment the duection of the eaith’s motion will be at 
ught angles to that lne {or a tangent to its orbit) , therefore, as 
longitudes are reckoned, as we have seen, fiom ught to left, the 
motion will be directed to a point 90° of longitude behind the 
sun The sun’s longitude at noon on November r4 was 232°, 
within a few minutes, go” fiom this gives us 142’, which, as we 
have seen, 1s precisely the longitude of the radiant point This, 
then, 1s proof positive enough that in longitude at least the 
meteoric hail was fanly duected against, and as fanly met by, 
the earth 

But ıt will be asked, If the radiant point 1s situated im Iati- 
tude 8° 30’, how comes ıt that the mclination of the ring 1s stated 
to be 17°? should it not iather be 8°30? To this question 
we may 1eply by anothe: How comes it that, when we are 
hurrying through a shower, we always incline an umbrella at a 
less angle with the ground than that formed by the falling ren? 
‘The answer 1s the same in both cases In the case of ‘he 
meteoyites, 1f omu motion in one dnection diffeis little fi m 
thens, they appeai to us to fall at an angle which 1s also alr st 
precisely half of ther real one 

Similar ancient records relating to sta1-showeis seen in March 
and April, and July and August, showed that the earth’s longitude 
was always the same when they were obsert ed, 1f it was 1efe1ed 
toa fixed egtinot The constant longitude for the stai-showeis 
anciently recdided to have taken place in Mar ch—April corresponds 
to April 20 1d , 1850, and for a like number seen in July-August, 
August 9 od , 1850 

Torms and dimensions of the obit of the August mett ors, all 
of them very steeply inchned to the ecliptic, were calculated 
among the many combined observations and dete:minetions of 
heights of those meteors made at German Observatories to con- 
clude their longitudes, in the years following the great November 
showeis of 1832-33, by the German astronomer, kiman But 
an exact value of then v locity was still wanting, and from 
an appioaimate measure of the velocity of the “ Perseids,” 
obtained from observations of a fine meteor of the shower ın 
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America on August 10, 1861, Prof H, A Newton found 
elements of the ring, concluding it to be not far fiom circular in 
form, and nearly pei pendicular in ats plane to the ecliptic 

It will be seen that the longitude fo. the showers re- 
corded ın October-November advances along the ecliptic 
fiom a fixed equinoy with a uniform motion of 52” per annum 
Such a motion as this must be due to planetary perturbation, and 
hence we are in presence of cosmical phenomena 

Its to an Ameuican astronomer, Piof Newton, that we owe 
the first investigation into the constitution of the November 
rng? He first cons.dered the question whether the ring 1s 
of uniform density, and whether it les merely neai our orbit , 
the vauation in the brillancy of tne showers being caused by 
the action of the planets end moor on the eath ard ring—the 
greatest peiturbation of the earth being gooo miles each w ay— 
sometimes throwing us into the Ting, sometimes causing us to 
J ass tt without meetmg it He kas shown, however, that the 
ring cannot be of uniform density throughout, but that, on the 
other hand, ın one part of ıt thele is a clustering together of the 
little bodies of which it 19 composed—a few stragglers being 
scattered along the rest of its cucut 

From othe: considerations he showed that the meteors 
revolve 1ound the sun in a duection opposed to the earth’s 
motion, the most probable time of revolution being, according 
to lus fist view, 354 621 days, our own being accomplished 
m 365 256 days Ins is the same as saying that the annual 


motion of the group 1s r — ee 1evelutions Consaquertly, the 
33 2 


3 
centie of the group is biought, on this view, into contact with 
the carth once in every 133 years, out the earth passes very near 
the centre four times 17 this interval 

On ths view the orbit of the swaim would be nearly circular 

With regard to the ~ings geneiaily, Prof Newton made out 
in 18657 (1) that all the sporadic shooting-stais cannot belong 
to ananow ung which has a diameter appioaching 1n size that ot 
the carth , and (2) that a large port on of the meteorites, when 
they meet the carth, ave travelling faster than it, o1 else that the 
sporadic meteors form a series of radiants at some distance fom 
the ecliptic, and hence come fiom a senes of 11ngs consideiably 
inclined to the plane of the echptc 

Fmther, he pomted out that the distribution of the orbits of 
the meteorites must be one or other of the following -— 

(1) They may form rirgs passing near the eaith’s orbit at 
many points along its circuit (sporadic meteors may be outliers 
cf such a ung) 

(2) They may form disk in the plane of the ecliptic 

(3) They may be distributed at random lhe tie orbits of 
comets J NORMAN LOCKYER 


(To be continued ) 
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<lmerican Journal of Scence, September —Can brian fossils 
from Mount Stephens, North-West Territory of Canada, by 
Charley D Walcott The fossils here studied were fist dis- 
covered last year by Otto J Klotz, and partly descr bed by Dr 
C Romige A comparison with specimens from the Middle 
Cambian Terane of Central Nevada shows that the two faunas 
aie identical, and that consequently the Mount Stephens 1emains 
should be 1eferred to about the horizon of the upper portion of 
the Middle Cambrian system Other discoveiies near the 
Kicking Horse Pass on the Canadian Pacific Railway seem to 
show that this fauna ¢ stends all along the westein side of the 
great Kewecnawan coatinental area fiom Southern Nevada fa 
mto Butish America — History of changes in the Mount Loa 
«aters (continucd), by James D Dana Heire ue studied the 
relations of Kilauea to Mount Loa, arguments beg advanced 
to establish the independent origin of the former, contiary to the 
authot’s earher views on the subject But his old conclusion is con 
firmed that volcanoes are not safety-val+es, but are rather indexes 
of danger, pointing ou: the paits of the earth’s crust that are 
most subject to caithauahes A contiast as also diawn between 
volcanoes of the Mourt Loa and Vesuvius types, the dischaiges 
of the former bemg almost exclusively outflow s those ofgthe 
latte: upthrows of cinders combined with lava stieams —On the 
formation of deposits of oxides of manganese, by I P Dunning- 
ton The main object of his’ paper 1s to show that manganese 
sulphate has probably tahen a vay important part in the 


1 Silliman's Journal, Nos 12x and 112 
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formation of deposits of manganese ore —Maxwell’s theory of 
the viscosity of solids and certam features of sts physical veri- 
fication, by Carl Baus These researches tend to show that 
Maxwell’s theory 1s a version of Wilhamson’s theory of 
etherification and of Clausins’s theory of electrolysis The 
transition made 1s from unstable groupings of atoms to unstable 
groupings of molecules But while preserving minutely all the 
essentials of Maxwell’s argument, the experiments here described 
go one step furthe1, showing tnat viscosity 1s a phenomenon 
evoked by certam changes of molecular structure, the mherent 
nature of which is ultimately chemical —On the origin of 
primary quartz in basalt, by Joseph P Iddings Heie are 
described certain specimens of basalt occurring in the vieimty of 
the Rio Grande Cañon, which exhtbit a 1emarhable number of 
porphyritic grams of quattz A theory s proposed to account 
for the possible ougin of this poipbyittic quartz —Mimeralcgical 
notes, by Geo F Kunz Here me studied some specimens 
of phenacite and quartz pseudomorphs fon Maime, a variety of 
transparent oligoclase and 2 cyan te from Nortn C arolina, an 
apatite from New York, and an aiagonite pseudomorph from 
Arizona —An appendix of 42 pages contains a complete list of 
the Jate Asa Gray’s wiitings, chonologically arranged and d's- 
posed im three categoies (I) scientific works and articles, 
1834-83 , (2) botanical notices rnd book reviews, 1841-87, 
(3) biographical sketches, obituaries, &c 1842-88 





SOCIETIES AND ACADEMIES, 
LONDON 


Entomological Society, September 5—Di D Sharp, 
President, in the chur —Dı Shap mentoned that he had 
received, through Piof Newton, a collection of Coleoptera from 
St Kilda, consisting of Caradus catenulctus (Ù, Nebria biev 
collis (12), N gyllenhait (3), Calathus cwstelordes (20), Pristony- 
chus terricola (1), Plerostechus migiita Ji), DE mger (31), 
Amara anica (4), Ocypus olus (1) The species being nearly 
all Inge Geodephagay he though: probably that many other 
Coleoptera imhabited the island He remarked that these 
specimens showed no signs of depauperation, but were scarcely 
distinguishable from ordinary English specimens —Mr South 
exhibited a melanıc Aplecta nebulosa from Rotherham, bred with 
five others of ordinary form, and an albino of the same species 
from Devonshire , a very cunious dark var.ety of Plusea gamma , 
two dark vaueties of Audola amailata rom Durham, L207 0- 
ahanipha conso tana from North Devon —Mr Champion exhib- 
ited Haspalus cupiens, Leptuse testacea, and Cathormiocerus 
marztunus from Sandown, Isle of Wight ~-Mi Elisha exhibited 
the following Microlepidoptera C@neaua atitcapitana, furio- 
nana, jultana, dea asana, capieana, pomonana, taken off Sorbus 
aucuparia, sodahana, zephyrana trigeminane , also Schiffer- 
mutlercelia horsidetla, alpella, fuscoariclla, thermetla, and 
semidecandi ella, on Cerastium tefiandrum —Mr Jacoby ex- 
hibited three boxes of Coleoptera, collected partly by Mr 
Fruhstroffer, contaming some rave Ceton-ade, Fausside, &e — 
Mr E Saunders exhibited Amélydylus dehcatus, Peri , a new 
British bug, taken at Woking —Mı Jaccby mentioned that he 
had taken the larva of Vanessa cai lur on a narrow white leaved 
plan: m his garden —Mr Enock mentioned that out of a batch 
of two males and six females of the Hessian Fly kept together, 
all six females had laid fertile eggs, so that each male must have 
impregnated more than one female 


PARIS 


Academy of Sciences, September 24 —M Des Cloizeaux 
in the chair —Geneialization of a theoie n of Gauss, by M 
Bertiand This theorem is thus expressed Whatever be the 
attracting body, the mean value of the pctential at the different 
pomts of a sphere 1s equal to the relative potential at the centre 
of the sphere. The demonstration supposes the sphere to be 
exterior to the attracting body, and the present paper deals with 
the theorem when this condition 1s not fuldlled, and it 1s shown 
that by substituting for the full sphere 1 spherical surface the 
theorem stil] holds good —Complement to the theory of over- 
fal, by M J Boussmesq Various applications are given to 
the theory established in the previous paper (Comptes rendus, 
Septembe: 17, p 513) 1egaiding the influence exercised on the 
discharge by the velocity of the current at the overfall —Obser- 
vations of Brooks’s comet (August 7), and of Barnard’s comet 
(Septembei 2), made with the o 38 m equatonal at the Obser- 
vatory of Bordeaux, by MM ,G Rayet and Courty The 
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observations for Brooks’s comet are for the period from September 
5-17, those for Bainard’s comet from September 11-17 — 
On the physiological action of Hedingia balsamifera, by MM 
E Gaucher, Combemale, and Marestang his plant, whict 
has been classified and described by Descomtilz (‘Flore des 
Antilles,” 1i p 263), belorgs to the family of the Terebinth- 
acee, and grows in the West Indies The experiments on 
guinea-pigs and rabbits here described show that the alcoholic 
extiact from the bark of stem and root 1s highly toxic, a dose oi 
O 161 gramme pioving fatal The aqueous extract is Jess toaic 
than the alcoholic, but both produce rapıd and considerable 
loweiing of the temperatuie, patalysis, and convulsions, spread- 
Ing progressively from the lower part of the marrow to the 
rachidian bulb 
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THE ZOOLOGICAL RESULTS OF THE 
“CHALLENGER” EXPEDITION 


Report on the Scientific Results of the Voyage of HM S 
“ Challenger’? during the Years 1873-76, under the 
command of Captan? George S Nares, RN, ERS, 
and the late Captain Frank T Thomson, RN Pre- 
pared under the supeiimtendence of the late Sir C 
Wyville Thomson, Knt, FRS, and now of John | 
Murray, one of the Naturalists of the Expedition 
Zoology - Vol XXVI Pubhshed by Order of Her 
Mayjesty’s Government (Printed for Her Majesty’s 
Stationery Office, and sold by Eyre and Spottiswoode, 
1888 ) 


IPAR first memoir in Vol XXVI 1s the second part of 
the Report on the Crinoidea collected during the 





| 
voyage, and is by Dr P Herbert Carpenter ‘The first | 
part treated of the Stalked Crinoids this treats of the 
Comatulidx | 

Since Muller s well-known memoir on the genera ana | 
species of the Comatulid.e, no systematic work on this | 
interesting group has until now made its appearance | 
Several new species have no doubt during these forty i 
years been described, but with the publication of each | 
the subject became more and more confused, and the | 
painstaking and laborious revision of the known species 
forms by no means the least important portion of the ; 
present memoir In it we find the result of many years’ | 
careful study of the “ Comatulæ,’ based not only on the ' 
collections made by the Challenger, but on those made by ! 
other Expeditions in various seas, and on the examin&tion | 
of almost all the types to be found in European or | 
American Museums 

Lamarck’s familar and appropriate name Comatula 1s | 
1etained by the author as the name of a family of Neo- , 
crinoids, which now contains six genera with recent 
species, viz Antedon, Actinometra, Atelecrinus, Eudio- 
crinus, Promachocrinus, and Thaumatocrinus of these 
genera over 180 species are now known, a large advance 
beyond the 35 species referred to by Muller, and of the į 
former number 88 are described in detail as new from ! 
the Challenger collections The author remarks that even 
this large number is considerably lower than that men- 
tioned in his preliminary Report, but adds that the large 
experience gained by the examination of numerous speci- 
meng has obliged him often to write under one specific 
name forms which at first had seemed most distinct 

This Report is morphological, as naturally the oppor- 
tunity was wanting for dealing with details of development 
We have first a general introduction, ın which there 
1s a sketch of the progress made fiom the days of de 
Fréminville, next a chapter on the centro-dorsal plate 
and calyx, in which there 1s no lack of controversial 
matter The errors of Vogt and Yung might better 
have been referred to in footnotes, and the continuance 
of the author’s descriptions would not then have been 
interrupted It scarcely concerns the reader who 1s 
studying Carpenter to know what “the student of Vogt 
and Yung” would or would not learn from their writings 

VoL. XXXVIH —No 989 
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The chapter on the geographical and batkymetrical 
distributionsis animportant one Our piesent knowledge 
of the recent species 1s too imperfect for any gene1aliza- 
tion respecting their geogiaphical distribution or the 
origin of specific types The species occur in immense 
abundance over certain large areas, such as the Caribbean 
Sea, and more especially the Eastern Archipelago and 
Australasia The species of other seas have been made 
known to us by the dredgings of the Challenger , and other 
collections, both from the Arctic and sub-Arctic seas and 
from the Southern Indian Ocean, have yielded some valu- 
able information Although abundant near the coasts 1n the 
Arctic Ocean and on both sides of the North Atlantic, no 
species has been dredged at a greater depth than 800 
fathoms in the Atlantic, nor were any forms met with in 
either of the Challenger’ stwo tray erses ofthe North Atlantic , 
and, while one species 1s recorded from Madeira and the 
Canaries, none have as yet been found at the Azores, 
Cape Verdes, or Bermudas The two Mediterranean 
species range as far north as Scotland In the Florida 
Channel, and in the Canbbean Sea, Comatule abound 
None are known from the African coast, between Cape 
Verde and the Cape of Good Hope, except one species met 
with at the equatorial island Rolas The only Actinometia 
common to both sides of the Atlantic 1s found at St 
Paul’s Rock» Some few of the Caribbean species ex- 
tend thercfiom down the South American coasts to Cape 
Fno, while, in 11d-.\tlantic, species have been diedged 
at moderate depths off Ascension, St Helena, and Tristan 
d'Acunha Closely alhed to the North Atlantic species 
are those found a: Heard Island and Kerguelen Various 
species are found at Simons Bay, Natal, Madagascar, 
Mauiutius, Seychelles, Zanzibir, Red Sea, Kurrachee, 
Ceylon, Bay of Bengal, while in the seas of the great 
Eastern | Archipelago they occur in most bewildering 
confusion No species as yet have been taken on the 
coasts of New Zealand -though one or two approach the 
East Cape of the North Island-~noi at Tasmania Two 
species are recorded from the Straits of Magellan, and 
single species are known to occur at Chil and Peru, but 
there are none apparently on the western shores of North 
America Inthe Pacific the species are extremely rare 
While essentially littoral forms, three species were found 
at depths of from 345 to 755 fathoms, from the green mud 
off the Japanese ccasts, and one, Antedon abyssicola, 
from a depth of 2900 fathoms, at Station 244 ın the North 
Pacific 

So far as present knowledge goes, the Comatulide first 
appeared in the time of the Middle Lias and were thus 
of later date than the Pentacrinide, they were fairly 
abundant ın the Jurassic and Cretaceous epochs, espe- 
cially so at certain periods The recent forms occupy 
an immensely more extended area than the extinct ones, 
for, with the exception of a species of Antedon from 
Algiers, and another from Sy11a, no fossi! Comatulid has 
been found out of Europe, not even in the Indian Ter- 
tiaries, otherwise so rich in Echinoderm remains , and 
while none are to be found in America, it 1s not with- 
out interest to note that Pentacrinoid remains are very 
common at certain horizons of the Jura Tiias overgwide 
areas of the western territories, thereby indicating that 
the conditions of that ate were not altogether unfayou1- 
able to the existence of Crinoid hfe The Middle Lias 
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of Fiance contains two species of Antedon, the oldest yet, 
known, and the genus occurs together with Actinometra, 
in'the Lower Oolites of both France and England , while 
1f Bourguetscrinus oolttzcus, McCoy 1s a Thiolliericrinus, 
as supposed by de Loriol, then it 1s the earliest known 
species of this remarkable genus 

The fifth chapte: 1s on the classification of the family, 
and is followed by the desciiptions of the specimens In 
a seventh chapter there ıs a detailed account of the 
bathymetrical distribution, and a station list of all the 
“ Comatule” which were obtained py the various British 
Expeditions for deep-sea exploration between the years 
1868-82 Appended to this ıs a list of all the known 
living species of Comatulze, with then distribution in depth 
and space As to the latter, all the principal stations are 
given In the analysis of this lst (p 383) the total 
number of living species 1s given at 180, but fiom the list 
itself there would seem to be 188 species Possibly the 
seven aCditional species of Antedon and the one species 
of Actinometra named but not described may account 
for this disciepancy The Report is accompanied by 
seventy plates 

In congratulating the author on the successful accom- 
plishment of his onerous task, we allude to his apology for 
the delay in 1ts publication to state ou conviction that none 
such was needed Investigations lıke those here recorded 
might be more quickly accompl.shed were it possible to 
devote to them the whole working hours of the investi- 
gator’s life, but when instead they have to be cartied 
on during the hours of rest from arduous profes- 
sional duties, hours ghat might more prudently have been 
devoted to repose, the case becomes quite different, and 
the wonde: to us 1s that so much has peen done within 
the time 

The second memon ın the volume is a Report by Sir 
Wm Tuner on the Seals collected during the voyage In 
the first volume of these Reports, Sir W Turner’s Repoit 
on the Bones of the Cetacea which had been collected by 
the Expedition appeared In the present Report we have 
detailed desciiptions of the species of Macrorhinus, 
Leptonvchotes, Otaria, and Aictocephalus, procured at 
the Kerguelen and Heard Islands, off the Falklands, in 
Messier Channel, and at Juan Fernardez This ıs fol- 
lowed by an outline of the classification of the Pinnipedia, 
in which the diagnoses of all the genera and those of 
most of the known species are given 

In a third part there 1s a descripuon of the brain of the 
elephant seal and of the walrus, with a comparison of the 
convolutions of the biain of the seals and walrus with 
those of the brains of the Carnivora, and of apes and 
of man Pat IV gives an account of the visceral 
anatomy of the elephant seal In an appendix there 1s 
an elaborate account by Dr W C Strettell Muller of the 
myology of the Pinnipedia Ten plates accompany this 
Report 

The third and last memoir in this volume is an 
exceedingly interesting supplement to his Report on the 
Actimiaria, by Prof Richard Hertwig 

This supplement contains a description of additional 
specemens found from time to time as the various other 
groups of maine forms were being worked out Amongst 
the material occurred species previously described, but en- 
abling ın a few cases fiesh details to be added. Several, 
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however, represented new and interesting genera, but in 
some cases the matetial was in so bad a state of pre- 
servation as to preclude description Prof R Hertwig’s 
Report was published in 1882, and since then Andres’s 
monograph of the Actimaria has appeared Some 
criticisms on his classification preface the description 
of the new species, and a synopsis of the Hexactinie 
according to Hertwig’s views, 1s given 
. Inthe description of genera and species we find an ac- 
count of a new species of Moseley’s genus Corallimorphus, 
C obtectus It was found at Station 157, and on it Hert- 
wig in his Report had chiefly based hs description of 
C rigidus, Mos, the type specimen of which latter has 
now been found A new genus, Ilyanthopsis, 1s established 
for a single specimen from the Bermudas, it seems in 
shape intermediate between Aiptasia and Anemonia, ıt 
was attached Aulorchis ıs a new genus belonging to the 
group of fc1ms devoid of tentacles, the specimen (4 
paradoxa) was found at Station 299, at a depth of 2160 
fathoms With the assistance of Dr Erdmann, a revision 
of the Zoanthez ıs given, based on an examination of the 
condition of the ccenenchyma, arrangement of mesen- 
teries, structure of sphincter, condition of imtegument, 
and colonial formation The solitary forms are relegated 
to Sphenopidaz, the colonial to Zoanthide, of which five 
genera—Zoanthus (Cuv, pp), Mammuilifera (Lesueur), 
Epizoanthus (Verrill), Polythoa (Lamx), and Corticifera 
(Lesueur)—are recognized In an appendix a new genus 
and species 1s desciibed, Stephanedium schulsit, found 
off Zebu, which appears to belong to the Zoanthez, but 
differs in the absence of incrustations and the non- 
formation of a colony 

We notice one defect ın this memorr, that the references 
to the authcrities for known genera and species ate 
omifted There are four plates representing the new 
foims 
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A Bibliography of the Foraminifera, Recent and Fossil, 
Jrom 1565 zo 1888 By C Davies Snersorn, FGS 
Pp 1-vir and 1-152 (London Dulauand Co, 1888 ) 


Ist attention of naturalists for many years has been 
drawn to the minute animals of the sea, and with incieas- 
ing interest as they have become better known by 
researches as well in abyssal as in shallow waters Then 
fossil representatives have also long been noticed and ex- 
tensively sought for ın very many strata of different ages 
in various paits of the world 

The Foraminifera are among these multitudinous objects 
of interest to the micioscopist, and through him to the 
naturalist in general, and the geologist ın particulare 

The simplicity of structure in the Foraminifera, and, at 
the same time, their manifold and indeed interminable 
varieties of foum, often symmetrically elegant, have given 
rise to numerous namings and descriptions, often without 
adequate figures Hence their nomenclature has been 
confused among the multitude of authors who have either 
mentioned, or more fully treated of, these munute 
organisms Corsequently, for a basis in determining the 
relative value of the so-called species, their right names, 
and order of discovery, a bibtiography of the Forammnifera, 
having long been desideiated, was attempted by different 
writers 1n 1848, 1654, 1858, 1859, 1878, 1884, and 1886-8, but 
each of these catalogues was imperfect We are pleased 
to be able to say that a complete list of the books and 
papers treating of Foraminifera 1s now before us, combin- 
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ing accuracy dnd fullness of detail as to title, autho, date, 
size, and place of publication A short note of explanation 
or pertinent remaik 1s in many cases added to the entries 
of the rare and little-known publications Mr Sherboin 
thus enumerates about 700 authors, with full title of book 
or memon, carefully systematic abbreviation of titles of 
periodicals, and place of publication as given in the 
ouginals Notices and general reviews having original 
informition are included Mr Sherborn has examined 
all the works he has catalogued, with very few exceptions, 
and these are properly marked “not seen” The authors 
most piolific of memoirs are Brady, Carpenter, Carter, 
Dawson, De la Harpe, D’Orbigny, Ehrenberg, Folin, 
Fornasini, Gumbel, Haeusle:, Hantken, Karrer, Jones, 
Munier-Chalmas, Neugeboren, Parke, Reuss, Robertson, 
Schlumberger, Schultze, Seguenza, Soldam, Stache, Ter- 
quem, Teirigi, Uhlig, Van den Broeck, Wallich, and 
Wilhamson Former lists have evidently been carefully 
collated and corrected and the hfe-dates (buth and 
death) of deceased authors have been entered as far as 
possible 

Several of the old& papers aie now catalogued for the 
first tıme, such as “ Camerarius’s papers, 1712 and 1717, 
Klein’s, 1754, Schroeter’s, 1803 , and Wulfen’s, 1791” , 
we also find “the correction of the hitherto inaccurate 
references to Spengler’s papeis, the original place of 
publication of Modeer’s letter to Soldam , and Ricca’s 
‘ Discorso, with the engraved portrait of Soldam”, and, 
“among those of scientific ımportance, the earlier issue 
of Fichtel and Moll (which carries back their scientific 
names five years), D’Orbigny’s list of the Foraminifera 
of the Vienna Basin, published by J von Hauer seven 
yeais before the full description appeared, the note on 
D’Oibigny’s ‘Planches inédites’, Boué’s paper on the 
Nummulites , and Silvestri’s rare and interesting paper 
on Soldanr’s ‘Testaceographia’ For the fiist time, too, 
an endeavour has been made to enumerate the important 
memoirs published by the Hungarian authors with some 
approach to completeness ” A 

The whole work has been conscientiously done, with 
sciupulous exactness, and the industrious author has 
made ıt a labou: of love for several years, since he began 
to study Foraminifera Having so full a knowledge of 
the subject, he might with advantage, we venture to 
think, give further aid to students and otheis by publish- 
ing an index and synonymy of all the 1ecorded genera 
and species of Foraminifera, 

In the preface to the bibliography, Mı Sherborn fully 
acknowledges the help he has received from his many 
friends at home and abroad, and he refers to such 
analogous and collateral bibhographies as have been aids 
in his research This work will without doubt be fuly 
appreciated by biologist and paleontologist, and we 
cordially agree with the author in his remark that “ sincere 
thanks ate due to Mr F Justen (Dulau and Co), to 
whose generosity and scientific sympathies I owe the 
publication of my manuscript TRJ 
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By W J Hanison, FGS, 
(London Blackie and Son, 


Earth Knowledge Part I 
and H R Wakefield 
1888 ) 


THIS book, in conjunction with the companion volume 
issued a few months ago, 1s chiefly intended for the uve of 
students preparing for the Science and Art Department’s 
examinations in Physiography The book1s far toosmall for 
its subject, and in consequence, only very bare outlines of 
the different branches of the subyect can be given, and 
much ıs omitted which we should expect to find Itis 
scarcely possible, for instance, to give an adequate 
amount of information about the sun in half a dozen 
small pages, yet the authors have attempted to do this, 
and the result ıs what might be expected—namely, a very 
scanty chapter No mention 1s made of the fact that 


the corona ıs of variable form, and since only one draw- | 


` 








irg is given, a student would be likely to infer that its 
form ıs constant Again, the possibility of obseiving 
prominences whenever the sun 1s visible, and the pecu- 
jhanties and variability of sun-spot spectra are not touched 
upon at all No chapter on the sun can be 1egarded 
as complete which does not treat of the various solar 
phenomena ın relation to the sun-spot period 

Again, the classification of stais according to their 
spectra (p 78) 1s not treated nearly so fully as its 1mport- 
ance demands Notwichstanding the fact that there 
aie two distinct kinds of red stars, one giving mdi- 
cations of metallic fluting absorption, and the other of 
caibon absorption, we are simply told that ın the red 
stais the lmes are more numerous than in stars like 
Arcturus (p 79) 

On p 126 we read —-“ Although the sun’s mass 1s so 
very much greater than that of the moon —being nearly 
si\ty milion times as great—yet the tide-producing force 
of the sun ıs only about seven-siateenths that of the 
moon, because the sun 1s neatly 400 times farther off the 
eaiththanthemoon Although this statementis quite tiue, 
a httle furthe: explanation 1s necessarv to make it consis- 
tent with the arithmetical fact that siaty millions ıs greater 
than the square of 400 It 1s only fan to say, however, 
that the mportance of considering the differential attrac- 
tions of the sun and moon on opposite sides of the earth, 
instead of the total attrictions, is well brought out with 
1egard to the precession of the equinoxes 

On the whole, the diawings are excellent, but that on 
p 29, showing the action of the spectioscope, is rather 
misleading , we would remind the authors that the slit 1s 
usually placed in the principal focus of the collimating 
lens, and that there ıs nothing to converge the rays of 
light to a point inside the tube 

Without the aid of a well-informed teacher, the book 
1s far from sufficient to fulfil the purpdse for which ıt has 
been written 


An Introduction to the Scrence and Practice of Photo- 
graphy By Chapman Jones, FIC,F CS (London 
Iliffe and Son, 1888 ) 


Wr have here quite a new departure from the ordinary 
books on photograpny, the subject being treated not from 
the mechanical but from the scientific point of view, and 
the autho: has succeeded in placing before us a very 
useful work 

The volume is divided into three paits The first con- 
sists of fifteen chapters, the more important among them 
treating of the tiansmission and intensity of light, reflec- 
tion by plane and concave muriors, refraction of hght 
and the forms and properties of lenses, &c, concluding 
with a chapter on the spectroscope, colour-sensitiveness, 
and the absorption of light In Pait II are desciibed 
yarious forms of cameras, camera-stands, exposure- 
shutters, followed by some very interesting chapters on 
the history and special properties of the many and various 
forms of lenses Part ILI consists of twenty-four chapteis 
extending over 100 pages, in which ale descitbed the 
manufacture of collodion and gelatino-bromide plates, 
and all the different modes of developing, prinung, toning 
&c , including caibon-printing, Woodburytype, and other 
photo-mechanical processes 

In the appendix are tables of English weights and 
measuies, and a comparison of them with the metrical 
system, preceded by an explanation of the methods of 
testing lenses The volume 1s well illustrated, and the 
varied information contained ın ıt ought to g.ve 1t a wide 
circulation - 


Numerical Examples in Practical Mechanics and Madun 
Design By Robert G Blaine, M E (London Cassell 
and Co, Limited, 1888% 

IN this volume there ıs an excellent collection of ex- 

anples, the teaching power of which has already been 
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tried by students attending the lectures at the Finsbury 
Technical College, who, as is stated in the preface, 
written by Prof John Perry, have worked thiough them 
and obtained “a 1eal good working knowledge of the 
application of the principles of mechanics and machine 
design , their knowledge was always ready for use” 

The examples, as a rule, are thoroughly practical, and 
may be taken as illustrating Prof J Periy’s book on 
“Practical Mechanics,” and Prof Unwin’s book on 
“ Machine Design ” 

To make the volume more complete, useful rules and 
constants, together with tables of sines, cosines, tangents, 
and cotangents, of angles fiom 1° to 45°, aie added, 
concluding with a table of the squares, cubes, square 
roots, cube roots, and reciprocals of all numbers from 1 
to 100, and of approximate fifth 10ots from I to 1000 


A Tevt-book of Physiology By M Foster, FRS 
Fifth Edition Part I comprising Book I (London 
Macmillan and Co, 1888 } 


THIS work was orginally published in 1876, and it has be- 
come so widely known that we need not now do much more 
than note the appearance of the first instalment of a new 
edition In this edition—the fifth—considerable changes 
and additions have been made The changes, however, 
do not affect the character of the book and Prof Foster 
explains that the additions, with the exception of the 
histological paragraphs, are caused, not by any attempt to 
add new matter or to enlarge the geneial scope of the work, 
but by an effort to explain more fully and at greater length 
what seem to him to be the most fundamental and most 
impoitant topics He has introduced some histological 
statements, not with the view of in any way relieving the 
student fiom the necessity of studymg distinct histological 
treatises, but in orde: to bring him to the physiological 
problem with the Imstological data fresh in his mind 
Hence in dealing with the several histological points 
the author has confined himself to matters having a 
physiological bearmg This first part will be followed as 
soon as possible by the second and third parts 


The Analyst's Laboratory Companion By Alfred E 
Johnson (London J and A Churchill, 1888 ) 


DURING the past four years, Mr Johnson has had in ev ery- 
day use ın the laboratory a manuscript book of factors 
and tables The work grew by constant additions, made 
as required , and in the end, as he explains ın the preface, 
1t became complete enough to encourage him im the belief 
that ıt might prove useful to analysts generally Accord- 
ingly he has issued the present little volume, and no 
doubt he is right in thinking that the large amount of 
labour involved in the calculation of the many original 
tables here published may be found to save much of the 
time otherwise required by the analyst ın working out the 
results of analysis For the convenience of students not 
well acquainted with logarithms, of wnich he has made free 
use, he has given an account of them, adding examples 
fully worked out and chosen so as to include and 
explain the difficulties generally felt in connection with 
this subject 
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responsible for opinins 


Prophetic Germs, 


I REGRET to find that I put an ergoneous interpretation upon 
the phiase ‘‘non-significant organs,” as used by Prof Ray 
Lankester I never doubted that ıt meant organs or structures 
which were non-significant in respect to actual use, that, m 


, aborted or rudimentary organs 


short, ıt was his phrase for what other men have Ya11ously called 
Ile now explains that ‘‘non- 
significant,’ ın his termiology, means any variation from 
hereditary Zorms which 1s fortuitous—as unknown ın 1espect to 
ls ongin as it 1s 1n respect to its actual or future use Although 
Isee no value in this phrase as descriptive of anything that 
exists, I see great value in Prof Ray Lankester’s admission that 
natural selection canno: act upon any structure which 1s not 
already developed up to the stage of actual use This 1s really 
all I want for my previous argument, because all organs what- 
ever do actually pass through 1udimentary stages ın which actual 
use is impossible In no possible case, therefore, can selection 
explain the origin of any organic structure I rejoice to find Prof 
Ray Lankester denouncing as ‘‘an absurdity ” the idea that ‘con- 
genital variations aie selected when they are not of any actual 
use” It must therefore be quite according to the admitted 
constitution and course of Nature that we should find organs 
“on the rise,” as well as organs ‘‘on the wane” All germs 
must be prophetic of their future use, so long as they are in 
geiminal stages, and, if evolution be tiue, the world ought 
always to have been full of them, and ought to be full of them 
now, unless the creative or evolutionary work has been arrested, 
at least locally, and for a time ARGYLL 


Inveraray, Argyl!shire, October 8 e 


The Geometric Interpretation of Monge’s Differential 
Equation to all Conics 


WITH re-erence to the remarks of “R B H” (Narurn, 
June 28, p 197) on my interpretation of the differential eqna- 
tion to all conics, I wish to point out that the objections he 
seems to take do not appear to be well founded The difficulty 
he finds 1s that the geometrical interpretation given amounts to 
the fact that ‘‘a conicis a conic” But it is easy to see that 
there ıs no fecuhanty in this, it anses simply fiom the well- 
known fact that all the geometrical properties of any given 
figure are in er-dependent one of them being given, the others 
may be deduced as legitimate consequences from it “R B H” 
tahes the p-oposition which constitutes my interpretation, and 
then, coupling ıt with the other theorem that the osculating 
conic of any conic ıs the given conic, comes to the conclusion 
that a conic 1s a conic, and, apparently, he takes ıt to be very 
strange , bu‘, as a matter of fact, given axy two properties of a 
conic (or of any other curve), we can only come to the conclusion 
that the conic 1s a comic (or that the given curve 1s what it pro- 
fesses to be) Take, for example, the geometiic interpretation 
of the differential equation of all right lines, which 1s g =0 , it 
sim ply means that the curvature vanishes at every point of every 
ught lne, waich 1s equivalent to the fact that a straight line 1s 
not curved, or that a straght line is astraight line There 1s 
certainly nothing strange m this ıt ıs the legitimate effect of 
the process employed Would “R B H, on this ground, 
reject the geometrical interpretation of the differential equation 
of all straigh: lines? Surely the process is nothing but a piece 
of quite uno2jectionable verification Similarly, the differential 
equation of all circles, (I + f*)y- 37° = o, means that the 
angle of aberrancy vanishes at every point of every circle Com- 
bining this with the self-evident proposition that the normal and 
the axis of aderrancy coincide ın the case of a circle, we may 
come to the conclusion that a circle is a circle , but I submit that 
this 1s really a verification, and surely no ground for rejecting 
the interpretation Indeed, the question whether such processes 
are to be regarded as verifications or not seems to me ‘to be 
much the same question whether every syllogism is a etto 
principit or rot But as I have elsewhere, in the papers referred 
toim my last letter (p 173, avte), fully discussed what a 
geometrical mterpretation properly ought to be, I need not 
enlarge further on this point 

As to the difficulty which “R B H?” feels in drawing a 
curve at everv point of which the radius of curvature vanishes, 
I may remark that this is a “limiting case,” and the matte 
becomes clear when my interpretation is paraphrased thus 
“Tf the radius of curvature of the aberrancy curve of a given 
curve vanishes at every point, that curve degenerates into a 
conic ” 

Finally, I fail to see why an interpretation 1s to be rejected 
simply because the property ıt enunciates happens to admit of 
an easy verification The conic has an infinite number of pı ope- 
ties, and the chief difficulty in discovering the geometrical inter- 
pretation of its differential equation has been to find out which 
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of these numerous properties 1s adequately and most appropuately 
represented by the Mongian equation The question has been, 
what fact m the history of the conic, 1f I may say so, 1s most 
intimately associated with the vanishing of the Mongian, end 
that fact, I beleve, 1s given in my interpretation Whether the 
fact admits of an easy verification or not seems to me to be 
wholly foreign to the question 


Calcutta, July 27 ASUTOSII MUKHOPADHYAY 





e 
Upper and Lower Wind Currents over the 
Torrid Zone 


AFTER my arrival in China in 1883, I made inquiries, among 
persons who had kept meteorological registers, concerning the 
direction from which clouds usually come here, but was told 
that they came from all directions without any apparent order 
But the observations made during January 1884, printed in the 
Weather Report published on February 11, showed at once 
clearly that the lower clouds came from the east, and that the 
directions veered with increasmg height, the highest clouds 
coming from the west, as explained in the text of the Annual 
Weather Report published on February 17, 1885 This might 
have been expected in @nalogy with what obtains in cyclones, 
as the trade wind blows into the calm belt as ıf this were the 
centre of a depression drawn out to extend round the whole 
earth near the equator 

The Hon R Abercromby, to whom my Reports were sent 
without delay, convinced himself of the truth of those remarks 
during a tour round the world, and addressed a letter to NATURE 
on tke subject on October 26, 1885, but it ıs of ımportance that 
the subject should be :nvestigated at fixed observatories within 
the tropics, where hardly enough attention has hitherto been 
paid to the movements of clouds, to judge from what has hitherto 
been published 

In the Annual Weather Report for 1885, it 1s stated that, from 
June to September inclusive, cirri come from two different direc- 
tions—from about north-east while a typhoon 1s m existence 
somewhere, their direction often backing from about east to 
north while the centre of the typhoon 1s yet over 700 miles 
away , and from about west when there are no signs of a typhoon 
But cirri are rarely seen in summer except before typhoons, 
through whose agency vapour 1s evidently carned up to the 
higher regions of the atmosphere It 1s, however, to be expected 
that the existence of the southerly monsoon (caused by the low 
barometer in the northern part of the Chinese Empire) durmg 
the summer to some extent influences the movements of the 
clouds 

The following table exhtbits from four years’ observations 
(1884. to 1887 inclusive) the average directions from which the 
wind comes at the Observatory, about 150 feet above MSL, 
and at the Peak about 1850 feet above M S L, as well as the 
average directions from which the upper and lower clouds 
zome, but the difference between the latter ıs so great that 
mtermediate directions will be missed — 


Month Obs Peak Lower C Upper C 
o ° 

January ErrN E10N EbyS WbhyS 
February E1sN E17N  EbyN wW 
March E 4N EnS ESE Wbys 
April E 3N E308 SE Wbys 
May EuS E44§ SSE WNW 
June Est S k67S SbyE NNW 
July E465 E87S SbyE NF 
August E725 S S NE 
September E12 N >EN ESE NNE 
October EIN E 8N Eby N Wbs 
November E28 N ErgN ENE W by S 
December E26N E1I183N EbyN WSW 
Mean . E 6S E225 E30S W 33°N 


If an obseiver outside the earth were to determine the period 
f ths planet’s rotation by observing spots formed by clouds, he 
‘ould obtain different values according to the level of the respec- 
ve cloud-layer, just as we obtain different values for the period 
frotation of Jupiter from observations of different classes of 
yots In the case of the earth, the observation of the highest 
ouds nea: the equator might possibly furnish a value of the 
eriod too short by a tenth, and there is no doubt ıt would be 
ferent neaier the Poles W DOBERCK 

Hong Kong Observatory, August 11 


NATURE 


Pe SAN EAE SE EE EE 
ns 








~ 


565 


The Natural History of the Roman Numerals, 
Sowe time ago I had the pleasme of reading m your journal 
(vol xxxvi p 555) an interesting article hy Mr Lymburn on 
the above subject In this the writer shows the probable evolu- 
tion of the X ten, from the Y hand, and thence the broad 


arrow, 4\ As the Scardmav:ans used th's arrow sign, calling it 


ta or 247, as an equivalent for T in the Runes (see Taylor, “ The 
Alphabet,” vol n, p 18), it 1s therefore connected with the 
Greek faz, the headless cross, the X of the Semitic languages 
I have no doubt that many of your readers take an interest in 
anything bearing on this suvject This ıs my apology for calling 
their attention to an article published in the last volume of 
Transactions of the New Zealand Institute, wherein I break 
new ground by showmg that the word faz was known in Poly- 
nesia as a cross, as ten, and probably as meaning ‘‘ writing ” 

I have given, m the different dialects of New Zealand, Samoa, 
Tonga, Hawau, &c , the meanings of the word, and shown its 
entry into other compound words <A bnef gyéces runs as 
follows — 

Tatan (ta-tau) 1s the Tahitian word which Cook brought to 
us, and 1s better rendered by his spelling /effow than by our 
Enghsh faffoo In Maon, fafau means to count, to repeat one 
by one , but in Hawanan tt means to write, to make letters 
upon, to print as upon fafa (native cloth) as m former times 
In this Hawanan, za means to dot, to fix the boundaries of a 
land or country, to give publicity toa thing In Tahit.an, tatan 
means not only to tattoo, but to count, number, ın Samoan, 
tan 1s to count, and ın Marquesan, /afaw to reckon In com- 
position, too, it enters into many words, snch as teacher, pupil, 
genealogy, &c , and it seems impossible but that the tattoomg 
{at one time done in *‘three-marks ” and arrow-heads) meant 
some kind of character or script 

As to the numeral ‘‘ten,” I bring some interesting evidence 
which I cannot condense 

As to the figure of tne cross being used as a sacred sign, 
there are mnumerable evidences to that effect ın the Poly- 
nesian islands, notably that the Southern Cross 1s called in 
Tahitian fan-ha (‘ fous-cross”’), and that the cross XÇ was the 
taboo sign in front of Hawanan temples I have since learnt 
ee tne Solomon Islands the cross taboos anything to the 
chie 

Wellington, N Z , August 5 TREGEAR 
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Indian Life Statistics 


THOUGH several weeks have now elapsed since Dr Hyde 
Ciarke s mquiry about the effects of Iucky and unlucky times 
and seasons upon the Indian birthazate was pubhshed (in 
NATLRE of July 26, p 297), none of your readers in England 
who happen to be acquainted with India have come forward to 
answer it I therefore write to point out that, though the times 
of Hindu mas rrages are to a very great extent controlled by 
supposed lucky or unlucky days, months, or years, these have 
nothing whatever to do with variations in the buth-rate, for the 
usual age of maniage of girls 1s from eight to ten years, and 
child-bearing at the earliest does not commence before twelve or 
thirteen 

With regard to the Hof and other religious festivals, I have 
xt on the authority of Mr J C Nesfield, Inspector of Schools 
in Oudh, who has made a life-long study of Hmdu castes and 
their customs, that, whatever the origin and primary significance 
of the Aol may have been, ıt 1s not now connected in any 
special manner with the multiplication of the species The 
religious ceremony to which the Hindu looks for the furtherance 
of his desire for offspring 1s the Duga Pryah, or worship of the 
consort of Shiva, which 1s the occasion of the annual family 
reumon all over Bengal In the Upper Provinces a totally 
different festival 15 celebrated at the same tıme of the year—the 
Ram Lila, a sort of aramatic performance or mystery-play, 
commemorating the expedition of Rama to Ceylon for the re- 
covery of his lost wife , but Mr Nesfield says that during the 
Ram Zila some member of every family 1s specially set apart to 
conduct a ceremonial woiship of Kaz, or Din ga, ending with 
the sacrifice of a male kid, and that the ob,ect of this ceremony 
3s to obtain the favour of Kh and her consort for the connu- 


1 Trans NZ Inst, vol xx, ‘Ancient Alphabets in Polynesia,” by E 
Tregear, FRGS (London Tribner and Co) 
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ance of the family Now the Durga Pujah and its equivalent 
ceremony in Upper India occu: im October, z e at the beginning 
of the healthy season with abı ndant food-supphes This 1s one 
more instance of the perfect adaptation of the Hindu zeligious 
calendar to the nattal changes of the seasons 


Allahabad, September 9 S. A HILL 





A Shell Collectors Difficulty 


CAN any of yow readers help me 11 the following case? I 
am a shell collector, and my mmute and delicate species (Dzp- 
lommatina and such like) are kept ın glass tubes 1 have lately 
observed that some of the tubes in the cabinets were becoming 
opaque, a milky efflorescence seemed clouding the zazsede 
suface I found the same thing n a box contaiming aboat 
100 that I had placed on one side I then opened a box of 500 
which had neve: been unpacked since they were received, some 
four yeas ago <il these are more or less affected ' I then 
opened a thnd box, fom another maker, and in this 500 I 
observed many beginning to be affected What can be the 
reason? Lach of these tubes 15 tightly corked, and I see the 
glass under the cork 1s wot afıcied I have tried various means 
to restore the clearness without avail I have boiled some, and 
roasted some in the sun, steeped others ın alcohol, ou, &c , 
nothing seems to do any good Canany of your scientific readers 
divine the cise, and suggest a remedy ? E L LAYARD 

British Consulate, Noumea 





“Fauna and Flora of the Lesser Antilles” 


In the article on this subject in NATURE of August 16 (p 
371), it ıs stated that Guilding discovered a Jeszpaties in 
Dominica many yeais ago This ıs, I believe, an enor, for 
Gulding’s Fes epadtes juliforme was found by himin St Vincent, 
an island to the south of Dominica, and the first specimen of 
Fer ipatus found in this sland was, I understand, the one now in 
the British Museum, taken home by Mr G Angas 

The rediscovery of the Dominica J’ zfaius 1s rather curious 
In 1883-84, at the special request of Prof Moseley, I searched 
for the animal in all likely places, but did not succeed in finding 
any specimens At that time Piof Moseley and I were not 
aware of Mı Angas’sdiscovery I mentioned my non-success to 
Mr Ramage, and asked him to lock out for the interesting 
anımal, and, stiange to say, soon afterwards his boy bionght 
him thiee specrmens, but Mr Ramage has not been able to ob- 
tan any more I employed the same boy after Mi Ramage had 
jeft Laudat, and he brought me two specimens, and said that he 
could find no move although he had searched for several days 
These two I sent to Prof Moseley at Oxford <A few weeks 
ago anothei specimen was brought to me from the windward \or 
eastern) side of the island by the same boy, who found ıt about 
300 feet above the sea, not fa: fiom the coast Laudat 1s on the 
leeward side, at an elevation of about 2000 feet above the sea, 
and on the margin of the virgin forest The si. specimens of the 
Dominica er cfates recently found may not belong to a new 
species, but the rarity of the anımal 1s interesting Had it been 
common inany degree, Mr Ramage and I mest have founJit, but 
neither of us has succeeded in doing so 

Mr Ramage, who has been Jabourmg with unflagg ng zeal, 
leaves to day for St Lucia, but he will return here late: on in the 
yem, so as to continue his botanica: work His specimens of the 
forest flora form, I believe, the most c smplete collection that has 
yet been made in the island, and his enthusiastic work deserves 
recognition H A ALFORD NICHOLLS 

Dominica, West Indies, Septembe~ 15 


Sun Columns 


WITH 1eference to the simultaneous appearance of five sun 
columns desciibed by Mr Braune: (Augus: 30, p 414), the 
following descriptions of three different manifestations of the 

henomenon may perhaps be of interest 

Apnl 19, 1887, 725 to 737 pm, calm, sky clear except 
a smoky grayish haze low om tne western houzon, behind 
which the sun had set The Solai rays concentiated mto one 
perpendicular continuous beam of uniform diametei with the sun, 
and reaching to an altitude of about 20° The beam sharply 
define?, and of a reddish tnt strong enough to be detected 





behind the haze Nea the summit a few tinted stups of fine 
cloud forming an angle, and giving the whole the appearance, 
as described by the person who called my attention to 1t, of “a 
ship's mast and yards ° No tace of side rays visible 

June ro, 1888 8 to 8 25 pm, sun set below horizon, to an 
altitude of about 10°, sky comparatively clear, only a little cit1o- 
stiatus , above this, to an altitude of 20°, the cirro-stratus much 
more dense, and in tms pait only was a sun column distinctly 
visible, terminating abruptıy, and showing no tiace in the erro- 
cumulus above In the owe: 10° theie was also no evidence of 
the column It was at first of an old gold colour, then gradually 
changed oa deeper red by 8 15 pm, when the clouds on both 
sides were suffused with the same tint, and by 8 27 ıt had 
disappeared 

These iwo cases I observed fiom my own residence , the thud 
has been communicated to me by Mr W Manning, who was 
chief office: of the shp Aalmore when he witnessed the 
phenomenon Not having access to the ship’s log, he could no 
give me the exact date and position, but it was some four ol five 
yem» ago, ‘in about 25° or 30° S lat , and fiom 120° to 130° W 
rong , dwing the first dog watch (4 to 6 pm}, observed the sur 
at an altitude of about 25° of a dull ied colow, with all its 1ay 
apparently drawn together and formingga pillar of ght reaching 
fom the sun down to the horizon, and about the sun’s ciamete 
in beadta” Mı Manning told me that of all the curious sight 
he had seen at sea none had been so impressed on his mind a 
this sun pilla 

These are instances of continuous pillars fiom the sun upward 
and downwards, one showing tbe half furthest from the sw 
only Hy HARRIES 

Rosebank, Hounslow, Septembe: 28 


THE REPORT OF THE KRAKATAO 
COMMITTEE OF THE ROYAL SOCIETY) 


II 


AN appendix to Prof Judd’s section on the geologice 
aspects of the eiuption embiaces a series of dat 
collected by Dr Meldrum, T RS, of Mauntius, regardin 
the falls of dust and the occurrence of masses of pumic 
throughout the Indian Ocean in 1883-84, which he ha 
aheady communicated to the British Association in 188, 
Mr Scott’s prefatory note thereon shows that while suc 
data aie of value in exhibiting the immense magnitude ¢ 
the eruption they cannot help to throw much fresh ligt 
upon the question of the Indian superficial oceanic circt 
lation, since the pumice was evidently affected almost a 
much by the motion of the air as by that of the wate 
Thus, while a compazison of the two maps ~eveals a genet: 
westerly drift in the duection of the well-known lef 
handed circulatory system of the Southern Indian Ocean, 
detached phalanx of pumice masses off the north-west coa. 
of Australia in 1884 (ın the second map) shows, as M 
Scott observes, a probable drift thither “ before the nortl 
west monsoon which would prevail .n those seas fioi 
Noveme: 1883 to March 1884” 

In one other point, however, apart from their genet: 
interest, these data are valuable ın confirming the gener: 
westerlv trend of all the ejecta at the time of theseruptic 
—a fact whose significance becomes subsequently : 
marked when dealing with the spread of the optic 
pheno nena 

In the plates of geological sections which are appende 
to this Part attention should be pa'd to (3) (4} (5) (6) 
Plate 4 in whch natural and artificial pumice and du 
from Krahatdd are compare’, since they have an ır 
portant bearmg on Piof Judd’s conclusions 

Part II of the Report, which deals with the air wav 
and sounds caused by the principal eruption of Krakati 
on August 26 and 27, was prepared, under the direct 
of Lieut-General Stiachey, F RS, principally by M 
R H Curtis, of the Meteorological Office 

The air-waves, as apart fiom actual sounds, weie o: 
of the most extiaordinary features of this unique ot 


1 Continued from p 542. 
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burst, for, while ıt 1s possible that similar waves were The greatest general retardation took place in the 
propagated through the atmosphere during great | Southern Ocean, possibly owing to the low temperature of 
eruptions in former years, these appear to be the only | the southern hemisphere in August A'I these points are 
instances recorded of anything of the kind on such a | very distinctly shown ın the diagrams 
vasl scale since the establishment of continuous self- As regards the actual sounds, the facts are without pre- 
recording barometers cedent ‘The unvarnished record reads like a fairy tale 
That air-waves caused by the sudden expansion of | When we ate told that at distances of over 2000 miles 
the erupting gases could leave a perceptible record on all | from the volcano, the noise was like the firing of heavy 
the barometer traces as far as the antipodes of Krakatdo, | guns, and that at numerous points of the Indian Ocean 
1s of itself a sufficiently 1emarkable fact, but that such | steamers were despatched in search of supposed vessels 
waves could record their passage back and forwards no | ın distiess, we are prepared to accept with less hestitation 
less than seven times, 15 & circumstance which even now, | the numerous othe: collateral evidences of the enormous 
five years after 1ts occurrence, fills us with astonishment | explosive energy whicn generated them 
A selection of forty-seven stations has been made, which, Ihe area over which the sounds were heard is ioughly 
as far as possible, represent the habitable world, and | estimated at ove-‘herteenth of the entire surface of the 
the times of passage of the wave from Krakatdd to the | globe In other words, ıt was nearly equal to Europe and 
antipodes and from the latter back to Krakatd have been | Africa together, or slightly exceeded that of both Americas 
deduced by comparing the significant, and in many cases | All these details are illustrated by numerous diagiams 
similarly-shaped, notches in the barometer traces Part III, by Captan W J L Wharton, RN,FRS, 
Of course, where, as in the piesent case, the form of the | deals with the so-called seismic sea waves generated dung 
wave itself was complicated, gradually became deformed, | the eruption , one of which not only dealt death and destruc- 
and was traceable for no less than 127 hous from its} tion all over the Strats of Sunda, but travelled as far as 
commencement,perfect accuracy in determining the piecise | Cape Horn, and possibly the English Channel 
moments of passage of the various phases could scarcely It appears that there wete two sorts of waves generated 
be expected Yet it ıs ewdent on the face of it that a | —one of long penod (twe hours), which alone recorded 
very high degiee of accuracy has been attained, by which | itself on the automatic gauges anc travelled to great 
not only can the precise moment of the great outburst | aistances, and others of much shorter period, which 
be determined by the simple process of calculating back- | were mostly confined to the immediate vicinity of the 
wards, but also certain variations of velocity be traced | volcano 
1n portions of the wave which took different routes over The only hypothesis by which the facts can be recon- 
the globe cled, according to Captain Wharton, 1s that at the time of 
The general pace at which the a:r-wave spread outwards | the greatest explosion, at 10 o’clock on August 27, “ waves 
in concentric circles fram Krakatdó as a centre, was 700 | of both characters would be more or less synchronously 
miles per hour, which 1s slightly less than the velocity of | formed,” the longer wave being caused by upheaval, and 
sound at zero Fahrenheit, viz 723 miles Theentirecircuit | the shorter ones, which caused the destructive effects in 
of the globe and back was thus made in about thirty-si | the Straits of Sunda, by the displacement due to ejected 
hows Also, by a careful compaiison of times and | masses or fragments of the \olcano falling into the sea all 
probable errors, the probable moment of ¿ke greatest | 1ound tt 
explosion ıs calculated to have been 2h 56m G Vi T,%r In proof of upheaval, which appears to be the only 
gh 58m local tıme, on the morning of August 27? probable cause of the longer wave, Captain Wharton cites 
This gieat explosion appears to have been not only the | tne generally shallowed condition of the sea immediately 
culminating point of the Krakatdd eruption (the pie- | surrounding Krakatdo, especially on the northern side 
ceding minor outbursts appearing as a mere roughening We cannot, however, help observing that, according to 
of the barometer scale, ora series of moderate oscillations | Piof Judd, the geological evidence is entirely against 
on that of the gasometer at Batavia), but owing to its | upheaval throughout the area , and the formation of the 
surpassing intensity, a feature altogether peculiar to thes | new shoals and islands 1s attı ibuted by him soe/ely to the 
ruption, and one by which it will always be distinguished | pthng up on the sea finor of the coarser matter, mcluding 
rom others, such as that of Asama (Japan) and Skaptar | the framework of the volcano, which was ejected during 
fokull in 1783, or Tamboio in 1815, which, in respect of | the explosive outbuists [tis a remarkable fact, indeed, 
„he amount of material ejected in the form of lava, and | that during the eruption there was no trace of any local 
other effects, appear to have equalled if not exceeded ıt seismic disturbance sech as might be supposed to accom- 
One of the most interesting results of this discussion | pany an upheaval of tne ground A variety of peculiar 
of the Krakatá air-wave has been the discovery of its | effects were witnessed, such as clocks stopped, lamps 
arlation of speed according as ıt travelled w4 or agaznst | broken, and houses cracked, but all of these were tiaceable 
he earth’s rotation As a general fact ıt may be said | to air and not earth vibrations 
hat such variation is plainly traceable to the prevalent drift The precise cause, therefore, of the long wave will, as 
f the winds | Captain Wharton says, “ever remain to a great extent un- 
Thus în the extra-tropics the wave moving from west | certain” One fact, however, remains cleai—that bothit 
o east was accelerated, and that from east to west | and its minor predecessors were distinctly connected with 
etarded, by about 14 mzdes per hour, while within the | corresponding explosions from the crater, which recorded 
1opics the wave which passed through Mauritius and themselves in unmistakable language on the gasometer 
„anda was affected in a precisely 1everse manner, the 


| pressure-gauge at Batavia Whatever the precise proxi- 
assage eastwards being retarded, while that westwards | mate cause, therefore—whether slow upheaval, according to 
ras Comparatively unaffected, the amount corresponding į; Cap.ain Wharton, orthe impact of falling matter, according 
o an east to west wind of about 10 wz/esan hour It is | to Prof Judd—the action commenced with each explosion 
t least curious to notice, that on p 35 of the “ Motions | The height of the local manifestation of the great wave 
f Solids and Fluids,” by Prof Ferrel (Washington, 1882), | at 10 o'clock ıs estimated to have been 5o feet, though 10 
ie value of the due E to W component of the trades places whee ıt reached the shore it appeais to have rup 





etween 15° N and S lat 1s given as 19 wu/es per hour, | up to 70 feet S 

thie the mean of the W to E component of the anti- The terribly destructive effects of these shorter ‘“ super- 
‘ades for latitude 45° at the earth’s surface and a height | seismic” waves, of wh ch thfs one appears to have been 
f 3 mles above it, 1s exactly 144 szzées per hour the greatest, are amply detailed in M Verbeek’s Report, 
1 This differs by only 4 minutes from roh 2m , the epoch determined from and the accompanying views of the localities visited 
wer data by M Verbeek , They reached the above majestic herght only in the 
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unmediate vicinity of the volcano, rapidly falling off in 
size at a comparatively short distance from the Sunda 
Straits 

The longer waves, with the original period of two hours, 
are traced by automatic and eye observations to have 
proceeded mainly in a westerly direction from Krakatdé, 
being noticeable at Ceylon, all over the western part of 
the Indian Ocean, the south coasts of Africa and South 
America, the west coast of Australia, and possibly—though 
the evidence 1s not free from doubt—as far as the west coast 
of France and the entrance to the English Channel in 
other directions, such as the China Sea, the Pacific, and 
the Gulf of Mexico, they do not seem to have been felt, 
the supposed indications not being compatible ın any way 
with the times and distances 

Asa general result, 1t may be said that the mean depths 
deduced by the formula V = J ‘gh, from the best data for 
the speed of the waves, corresponded fairly with that 
given by the soundings, but in nearly every case the formula 
gave a smaller depth than the soundings This and other 
circumstances lead us to conclude, not so much that the 
formula is incorrect, but that, with so few, and in some cases 
such badly placed, automatic gauges, and from such com- 
plex oscillations as seem to have occurred in many of those 
discussed ın this section, it 1s scarcely possible to arrive 
at anything but a very rough approximation to the mean 
depths The shelving of the bottom near land, which in 
many cases 1s not well determined, and the possible exist- 
ence of ridges in mid-ocean, constitute obstacles to a 
determination of mean depth, which ıs all the passage of 
such waves canindicate In so far, however, as they yield 
an approximate check of this kind on soundings, their 
observation ought to be encouraged by the establishment 
of more automatic gauges ın suitable spots 

One very pecuhar feature of the Krakatdo long waves 
is that, while their original period when leaving Krakatidio 
was two hours, they became subdivided (possibly by an 
interpolated series caused by reflection from the coast of 
Java) into waves of half this period , and, by the time they 
reached the North Atlantic, into waves of about one-quarter 
of this period Their consecutive oscillations could thus 
only be identified with those of the orginal oscillations 
by doubling or quadrupling the observed periods 

Although at great distances from Krakatdd the height 
of the largest long wave was, as might be expected, only a 
few inches , at such comparatively remote places through 
the more open route to the west as Ceylon and Mauritius, 
the higher and shorter waves made their presence felt 
to -heights of several feet, and created considerable 
astonishment as well as damage in these localities 

Like the air and sound waves, the occurrence of 
seismic waves on such a scale and over such a wide area 
appears to have been quite unprecedented , and their dis- 
cussion, like that of the former, will im the present case 
probably yield results of considerable value to hydrography 
as well as other branches of science 


(To be continued ) 





FOUNDATIONS OF CORAL REEFS, 


TĦ: following extract from a letter from Captain 
Aldnch, RN, HM surveying-ship £gerza, now 
employed in the Pacific Ocean, 15 interesting from several 
points of view. 


er The following morning at daylight (July 10) we 
picked up 268 fathoms (volcanic rock) some considerable 
distance southwaid of the Pelorus Reef This, again, will 
involve a further search Twelves miles to the northward 
the depth was 444, and two subsequent soundings at five- 
mule intervals gave 713 (coz) and 888 (ooze) From here 
the soundings continued to grow shoalei, until in lat 
22° 51'S, long 176° 26’ W, we sounded in 335 fathoms 
(cinder), being close to the assigned posit.on of the 
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Pelorus Reef. The water deepened again to 719 (cinder? 
when we hove to for the night On July 11 we continue: 
about this position, the shoalest sounding being 246 01 
the 12th we continued the search, and by following up a 
quarter-nule intervals struck 95 fathoms late in the after 
noon Prepared a beacon, and the following day (Jul 
13), after excellent star observations, sounded and shoale: 
as yesteiday, and when the men were standing by to slr 
the beacon, discoloured water was reported from th 
mast-heac , ıt was almost immediately seen from th 
deck, and by 9am the beacon was dropped in 24 fathoms 
with a stretch of light-greenish water extending in ; 
northerly and southerly direction for about half a mile 
The whalers were lowered, and remained all day ín thi 
green water 

“Meantime more discoloured water was reported fron 
aloft, and I sent Mr Kiddle up with his glasses, and h 
verified the report , so, leaving the boats on the Pelorus 
I went with the ship, and, after going two miles, J mad 
out the small streak from the poop It had remane 
as steady as possible, and had everyappearance of bein; 
a very small shoal The ship was taken to within r0 
yards of it, and the dingy lowered to get a sounding o: 
it , no bottom, however, could be got, so the ship was pu 
in the middle of ıt and a sounding of 150 (no bottom 
obtained A bucket of this water was drawn and : 
bottle of ıt preserved, but I do not see anything u 
it to account for the light greenish colour, and it ma 
be that the colouring matter may not he actually on th 
surface, the fact remains, that this small patch wa 
sighted at very nearly three miles distance from alofi 
and that even when within 100 yards of it I believed it t 
be shoal-water, and that a sounding of 150 (no bottom 
was actually obtained in the middle of it On our returi 
to the Pelorus, I was not, therefore, much astonished whei 
I found that no very shoal water had been got by the boats 
The ship was anchored in 14 fathoms, not far from th 
beacon, and the wire machines put into the whalers, an 
a Search on bearings from the standard compass ani 
mast-head angles carried on during the afternoon and o1 
tne next day, July 14 Nothing less than 14, however 
was got, and I am under the impression that nothing les: 
1s to be met with, as the bottoms are loose ashes an 
cinder , so that, as ın the case of the Graham Shoal 
there may have been a shoal quite recently which doe 
not exist now I think that had there been anythin; 
dangerous about ıt we should have seen it, as anchorin; 
in 14 fathoms mid-ocean caused many inquiring eyes t 
be cast around 

“Another curious thing about the greenish water 1 
that I went over it all ın the ship , and the line betwee: 
it and tae dark water was most distinct Moreover, thi 
shoalest sounding of 14 fathoms was not found in th 
hght water, but in the dark water alongside it Ther 
was no sign of coral among the bottoms brought up 
My attention was pretty well occupied at this time, and 1 
did not ccur to me to do more than have a bucket o 
the water drawn from the green colour to preservt, whic] 
has beendone Afterwards, I much regretted that I did no 
get specmens from different depths, as certainly this 1s | 
most curious instance of, ın one case, picking up a shoa 
fiom the existence of some colouring matter, not coral 
and, in the other, of beng almost positive that a shoa 
existed where an actual sounding proved it not to do sc 
I can quite excuse a man reporting a shoal under suc 
circumstances, and it may be that a good many of th 
reported dangers have come on the charts in this way 


The position ofthe Pelorus Reef referred to 1s in la 
23° S, long 176° 25’ W, about forty mies south c 
Pylstaart Island, which 1s volcanic The reef was origin 
ally reported in 1861 by HMS Peorus, Commodor 
Seymour (now Lord Alcester), the ship passing within one 
third of a mile of it, when breakers were distinctly seen 
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Lord Alcester assures me that there was no doubt of 
the breakers, otherwise ıt might be thought that the 
deceptive appearance that misled Captain Alduich, also 
misled the officers of the Pelorus 

It thus appears probable that, as in some other cases 
{of which the Graham Island in the Mediterranean 1s 
perhaps best known), the cinders and ashes which formed, 
and still form, the summut of the volcanic mound onigin- 
ally thrown up, are bemg by wave-action gradually swept 
away, and will continue to be so removed until the top of 
the bank ıs reduced below the limit of such action, or, as 
in the case of the Graham Shoal, the solid rock 1s laid 
bare 

If so, ıt 1s another case of the preparation of a suitable 
foundation for coral builders by a process directly the 
reverse of that of building up by marine organisms on 
mounds that have failed to reach the surface, suggested 
by Mr John Murray to be the principal method 

It remains for those who have made submarine erup- 
tions their study to say whether a mound raised ın the 
sea 1s covered with loose matter in a sufficient percentage 
of cases to justify this mode of coral-foundation-making 
being given an important place amongst others 

In the latest known cases of islands so formed, viz 
Steers and Calmeyer Islands, thrown up near Krakatd6 in 
1883, and Falcon Island, which appeared ın 1885 ın the 
Tonga Group, the surface structure was loose The two 
former very shortly disappeared below the level of the sea 
What is happening to the latter 1s not known, as ıt is 
seldom sighted, butifrom its volume and height (290 
feet) the process of reduction, even if no compact nucleus 
exists above water, must be slow 

The deceptive appearance of the masses of minute 
organisms which floated in the vicinity of the bank ıs no 
doubt an abundant source of false reports These clouds 
of matter are commoner ın inclosed and calmer waters, 
like the Red Sea, than in open oceans, where they are so 
much more lable to be dispersed by the waves before 
they can accumulate to any size The assistance they 
afforded in this instance to the searchers 1s remarkable, 
and so far as I know unique, as they are generally found 
an deep water W J L WHARTON 





RECENT VISIT OF NATURALISTS TO THE 
GALAPAGOS 


(CAPTAIN J M DOW has placed at my disposal 
the subjoined short account of a visit recently paid 
to the Galapagos Group by the United States steamer 
Alvatross, which will, I am sure, be of much interest to 
naturalists P L SCLATER 


U S. Comnussion of Fish and Fisheries, 
Steamer “ Albatross’ Acapulco, Mexico, 
April 24, 1888 

CAPTAIN J M Dow, Panama 

MIY DEAR S1r,—Thinking that you mght hke to know 
something of the results of our tip to the Galapagos, I 
take this opportunity of writing 

Leaving Panama on the morning of March 30, we made 
during that day six hauls of the trawl in depths from 
7 to 51 fathoms These gave us fine results, including 
many species with which you are doubtless familiar 
The fishes included species of Upeners, Artus, Poly- 
nemus, Aphronttra, Serranus, Selene, Prionotus, Hemu- 
lon, Synodus, Tetrodon, Ophkidium, Scena, Micropagon, 
Lophius We were delighted to see Thalasophryne 
and two allied species The number of shells, Crus- 
tacea, &c, was almost innumerable The care of so 
much material kept us very busy The next day we 
sounded off Cape Mala, and found the depth to be 1927 
fathoms No more dredging was done until we neared 
the Galapagos on,Apri 3, when we made a haulin 1379 


fathoms, where the amount of material obtained was 
small, although ıt 1acluded some very good things At 
the islands we made visits to eight of the principal ones, 
Most of our days were spent on shore, beginning early in 
the morning, and oftentimes bird-skinning and other work 
was prolonged fai into the night The islands presented a 
very inhospitable look along the shores, with the black 
lava cropping about everywhere, but in two of them 
(Chatham Island and Charles Island} the interior was 
extremely fertile and pleasant Collecting was always 
difficult, but, with the co-operation of officers and men, 
we obtained a great quantity of material We naturally 
looked to the buds first, on account of Darwin’s previous 
work there We have over 250 good bird-skins, besides 
several hundred specimens ın alcohol, and a few skeletons 
Of the fifty-seven species before reported from there, we 
obtained examples of fifty or more, and we have, in 
addition, several which are apparently new to science 
We hope, with our material, to settle some of the curious 
problems of these islands 

We secured specimens of all the reptiles which have 
been before found there, and also hope that we have two 
or three new lızards The tortoises excited great interest, 
and it would please you to see the many large ones which 
are now crawling about our decks We expect now that 
we shall be able to raise them in the States 

Fishing was good at all of our anchorages, and we all 
had sport in catching fishes over the ship’s side We 
got between thirty and forty species in all, .ncluding a 
large brown “ grouper,’ which 1s there caught and salted 
for the Ecuador market. 

One night, while iunning from one island to another, 
we stopped and drifted for a while, and put the electric 
light over the side Besides many small things, large 
sharks came around in great numbers More than twenty 
were seen at once, and I know that*the sight would have 
pleased you We all regretted that you were not with 
us Notwithstanding the necessity for rapid work, good- 
fellowship always prevailed as usual I hope that some 
time you may take a trip with me on the Adbatross, and 
see how we doit 

Hoping that this wul not prove too long an account for 
you, 

I remain, 
Yours very sincerely, 
LESLIE A LFE 





THE BRITISH ASSOCIATION, 
SECTION A—MATHEMALICAL AND PHYSICAL SCIENCE 


al Semple Hypothesis for Electro magnetic Induction of dn- 
complete Circuits, wtn Consequent Equations of Electric 
Motion in Fixed Homogeneous or Heterogeneous Solid Matter, 
by Sır William Thomson 

(1) To avoid mathematical formulas till needed for calculation 
consider three cases of liquid? motion which for brevity I call 
Primary, Secondary, Tertiary, defined as follows —Half the 
velocity in the Secondary agrees numerically and directionally 
with the magnitude and ams of the molecular spin at the 
corresponding point of the Primary, or (short, but complete, 
statement) the half velocity in the Secondary rs the spin in the 
Primary, and (stmularty) half the velocity in the Ter trary ts the 
spin in the Secondary 

(2) In the Secondary and Tertiary the motion ıs essentially 
without change of density, and m each of them we naturally, 
therefore, take an incompressible fluid as the substance The 
motion in the Primary we arbitrarily restrict by taking its fluid 
also as incompressible 

(3) Helmholtz first solved the problem—Given the spin m 
any case of liuuid motion, to find the motion Hus selution 
consists in finding the potentials of three ideal distributions of 
gravitational matter havimg densities respectively equal to 1/47 
of the rectangular components of the given spin, and, regarding 


£ I use ‘“‘liquid” fo- brevity to signify mcompressible fluid 
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for a moment these potentials as rectangular components of 
velocity in a case of liquid motion, taking the spm in this motion 
as the velocity in the required motion Applying this solut on 
to find the velocity ın our Secondary from the velocity in our Ler- 
tiary, we see that the three velocity components in om Pi mary 
aie the potentials of three ideal distritutions of gravitational 
matter having their densities respectively equal to 1/47 of the 
three velocity components of our Tertiary ‘This propesiticn 1s 
proved in a moment, ın § 5 below, by expressing the velocity 
components of our Tettiary 1n terms of those of our Secondary, 
and those of our Secondary in terms of those of our Primary , 
and then elimmating the velocity compcnents of Secondavy, so 
as to have those of Tertiary directly in terms of those of Primary 

(4) Consider now, ın a fiaed solid or solids of no magnetic 
susceptibility, any case of electric motion in which there 1s no 
change of electrification, and therefore 2o incomplete electric 
circuit, or, which 1s the same, any case of electric motion in 
which the distribution of electric c irrent agrees with the castri- 
bution of velocity ın a case of liquid motion Let this case, 
with velocity of liquid numenically equal zo 4m times the electric 
current density, be our Tertiary The velocity in our corre- 
sponding Secondary is then the magnetic force of the electiic 
cuirent system ,° and the velocity in ow Parmaiy 1s what Max- 
well has well called the ‘electro-magnetic momentum at any 
point” of the electric current system , anc. the rate of decrease 
per unit of time, of any component of this last velocity at any 
poinc, 1s the corresponding component of electromotive force, due 
to electro magnetic induction of the electr:e current system when 
1t experiences any change This electromot.ve force, combined 
with the electrostatic foice, if there 1s any, constitutes the whole 
electromotive force at any point of the system Hence by Ohm’s 
law each component of electric current at any point 1s equal to 
the electric conductivity multiplied into the sum of the corre- 
sponding component of electrostatic force and the iate of 
decrease per unit of tıme of the corresppnding component of 
velocity of liquid in our Primary 

(5) To express all this in symbols, let (24, 24, 7,), (2, Vy, Wo), 
and (23, Ys, w) denote rectangular companents of the velocity 
at time #, and point (x, %, 2) of our Primary, Secondary, and 
Tertiary We have (§ 1)— 





dw, — do _ att, do, _ du 
= y a’ ~ de T dx ay g 
dw, du, _ du n — dv, dta 
DR ak A nE aA 
Eliminating a, Va» Wa fiom (2) by (1), we find— 
_ d (dw _ dv, , dwn 
3 da (3 "ay j “ds 
_ (at, , dum, , d'w) 
(e Ge) we a 
But, by ou assumption (§ 2) of incompi essibility in the P: umary— 
din dy, dwan 
dx t dy F dz 79 (4) 
Hence (3) becomes— 
Uy = = Vuy = ~V U, W= — Va) (5) 


where, as in Article xxvn (Novembei 1846) 
Papers ” (vol 1 )— 
9 d? 


Ta 


of my “ Collectea 


v (634 
This (5) ıs the promised pioof of § 3 

(6) Let now z, v, w denote the components of electric curent 
at (a, y, z) in the electric system of § 4, so that— 


Tu= = — Ww, 4rv=v3= -V"0,, 4rw=w,;=- Vw, (7) 
which, in vutue of (4), give— 
du, dv , dw 
tt =0 » (8 
s dx dy de 8) 


7 From Poisson’s well-known elementary®theorem, v2V = — 
2 t Electrostatıcs and Magnetism,” § 517 (Postscript) (c) 

3 3 “Electricity and Magnetism,” §§ 585, 604 
4 Maxwell, for quaternionic reasons, takes V2 the negative of mine 
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Hence the components of electiomotive force due’ to change of 
current, bemg, (§ 5)— 








ty _ diy _ diy 
dt? d? dt’ 
are equal to— 
ott adv „atit 
arya IY ae O » (9 


ana therefore if ¥ denote electrostatic potential, we have, for the 
equations of the electric motion (§ 5)—e 


I/ -odu dY I ( -adu F 
= —- — v>=-[(Vre-- = 
1 K (v dt =) 7 k dt dy 
I dw ay 
w= ts a IO 
F (v di =) (z0) 


where x deaotes 1/47 of the specific resistance 
(7) As ¥ 1s independent of ¢, according to § 4, we may, 
conveniently fo. a moment, put— 


1 


dy dy dw 
KE S a Hean T s (11) 
and so find, as equivalents to {9)— A 
da» dB a dy _ a SR 
HV), ga = vey) a2) 


The interpretation of this elimination of ¥ may be illustrated 
by considering for example a finite portion of homogeneous 
solid conductor, of any shape (a long thin wne with two ends, 
o1 a short thick wire, o1 a solid globe, or a lump of any shape, 
of copper o1 othe: metal homogeneous throughout) with a constant 
flow of electricity maintained through it by electrodes from a 
voltaic battery or other source of electric energy, and with proper 
appliances over its whole boundary, so regulated as to keep any 
given constant potential at every point of the boundary , while 
currents are caused to circulate through the interior by varying 
currents in circuits exter.oi to ıt There being no changing 
elects fication by our supprsition of § 4, ¥ can have no 
contribution from electrification within our conductor, and 
therefore, thioughout our field— 


v Y=o0 Bes (13) 
whichg with (8) and (11), gives— 
da aB l. dy = I 
TEI (14) 


Between (12) and (14) we have four equations foi three unknown 
quantities These, zx the case of homtogeneousness (x constant), 
are equivalent to only three, because m this case (14) follows 
from (12) provided (14) 1s satisfed initially, and proper surface 
condition 1s maintained to prevent any violation of it from 
supervening But unless x 1s constant throughout our field, the 
Your equations (12) and (14) are mutually inconsistent, fiom 
whicn it follows that our supposition of unchangingness of 
electrification (§ 4) ıs not generally true An interesting and 
important piactical conclusion is, that when currents are induced 
m any way, 1n a solid com: osed of parts having different electric 
conductivities (pieces of copper and lead, for example, fixed 
together in metallic contact), there must in general be changing 
electrification over every interface between these parts This 
conclusion was not at fist obvious to me , but it ought to be so 
by anyone approaching the subject with mind undisturbed by 
mathematical formulas ° 

(8) Being thus warned off heterogeneousness until we come 
to consider cnanging electrification and incomplete circuits, let 
us apply (10) to an mfinite homogeneous solid As (8) holds 
through all space according to our supposition in § 4, and as s 
1s constant, (13) must now hold through all space, and therefore 
¥ = 0, which reduces (10) to— 


~ dw 
di 


These equations express simply the known law of electro 
magnetic induction Maxwell’s equations (7) of § 783 of his 
* Electricity and Magnetism,” become, in this case— 


d \du 7 
(47C + KS a= Vu, &e  .  . (159 


which cannot be right, T think (???), according to any conceivable 
hypothesis regarding electric conductivity, whether of metals, or 
k 


-yvy 
K 


» (15) 
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stones, 01 gungs, 01 resins, Or Wax, Or sheli-lac, or gutta-percha, 
or india rubber, or glasses, o1 solid or liquid electrolytes , 
being, as seems(?) to me, vitiated for complete circuits, by the 
curious and ingentous, but, as seems to me, not wholly tenable, 
hypothesis which he imtroduces, n § 610, for incomplete 
cncuts 
(9) The hypothesis which I suggest for incomplete circuits 
and consequently varying electrification, 1s simply that the 
components of the electromotive due to electio-magnetic mduc- 
tion are still gmy~2du/dt, &c Thus for the equations of 
motion we have simply eto keep equations (10) unchanged, 
while not imposing (8}, but instead of it tahing— 
wyne (ae du 4 dw\_d 
dz 


vw (16) 


dx F dy dt 
where “v” denotes the number of electiostatic units in the 
electro magnetic unit of electric quantity This equation ex- 
presses that the electrification of which ¥ 1s the potential 
ancieases and diminishes in any place according as electricity 
flows more out thanin, or more m than out We thus have 
four equations (10) and (16) for our four unknowns, x, o, w, ¥, 
and I find simple and natural solutions with nothing vague, or 
<lifficult to understand, or to believe when undeistood, by their 
application to practigal problems, or to conceivable ideal piob- 
lems, such as the transmission of ordinary or telephonic signals 
along submarine telegiaph conductors and land-lines, electe 
oscillations in a finite insulated conductor of any form, trans- 
ference of electricity through an infinite solid, &e This, how- 
ever, does not prove my hypothesis Experiment 19 requned 
for informmg us as to the 1eal electro-magnetic effects of in- 
oomplete circuits, and as Helmholtz has 1emarked, 1t 1s not easy 
to magme any kind of expenment which could decide between 
different hypotheses which may occur to anyone trying to 
evolve out of his mner consciousness a theory of the mutual 
force and induction between incomplete circuits 


On the Transference of Elects uty within a Homogeneous Solid 
Conductor, by Sir Wiliam Thomson —Adopting the notation 
and formulas of my previous paper, and taking p to denote 4r 
times the electric density at time ¢, and place (x, y, 2), we 


have— F ae \ 
_ er {fee ee, dw 
7 f (5 a 


e. 
and, eliminating #, v, w, Y by this and (16) fiom (10), we find, 
on the assumption of « constant— 


a 2 ap z 
uP = ay: 


The settlement of boundary conditions, when a finite piece of 
solid conductor is the subject, involves consideration of 2, v, w, and 
for it, therefore, equations (17) and (12) must be taken into ac- 
count, but when the subject 1s an infinite homogeneous solid, 
which, fo. simplicity, we now suppose it to be, (18) suffices It 1s 
interesting and helpful to remark that this agrees with the equa- 
uon for the density of a viscous elastic fluid, found from Stokes’s 
equations for sound im air with visco~ity taken into account , and 
that the values of #, 7, w, given by (17) and (10), when p has 
been determined, agree with the velocity components of the 
elastic fluid if the simple and natural enough supposition be 
made that viscous resistance acts only agaist change of shape, 
and not against change of volume without change of shape 

For a type solution assume— 

e 


p= vy = (17) 


(18) 


gM Igy 





L AW ofan, PTY any 2s 
p = AE-*cos a COS g C8 (19) 
and we find, by substitution in (18]— 
k 6,999 
=s + qo 0 (20) 
where— 
N foe ( I I 
L yp | tpt os (21) 
Hence, by so'ution of the quadratic (20) for g— 
k 4 ty”? 12 
EENES CE =T )} (22) 


[In the communication to the Section numerical illustrations 
of non oscillatory and of oscillatory discharge are given ] 


=. ee 
EREA = 


Five Apphcations of Fourwr’s Law of Difusion, illest ated 
by a Diagram of Curves wth Absolute Numerical Values, by 
$n Wiliam Thomson —(1) Motion of a viscous fluid , (2) closed 
electric currents within a homogeneous conductor ,! (3) heat, 
(4) substances ın solution , (5) electric potential in the conductor 
of a submane cable when electro-magnetic ineitia can be 
neglected 7 

I Founer’s now well-known analysis of what he calls the 
‘*jinear motion of heat ” 1s applicable to every case of diffusion 
in which the substance concerned is in the same condition at all 
points of any one plane parallel to a given plane The differ- 
ential equation of diffusion,’ for the case of constant diffusivity, 
k, 1S— 

dv EA 
at 


where v denotes the “guality” at time ¢ and at distance x from 
a fixed plane of 1eference This equation, stated m words, 1s 
as follows —Rate of augmentation of the ‘‘guaity” per umt 
of time is equal to the diffusivity multiplied into the 1ate of 
augmentation per umt of space of the “gualty ” 

The meaning of the word ‘ gua%ty” here depends on the 
subject of the diffusion, which may be any one of the five cases 
1eferied to in the title above 

2 If the subject 15 motion of a viscous fimd, the “‘gualty” 
1s any one of thiee components of the velocity, relative to 1ect- 
angulai iectilineil co ordinates But in orde that Fouter’s 
ditiusional law way be applicable we must ether have the 
motion very slow, according to a special definition of slowness , 
oi. the motion must be such that the velocity 1s the same for all 
points in the same stieam-line, and would continue to be steadily 
so if viscosity were annulled at any instant This condition 1s 
satisfied ın lamna flow, and more generally in every case in 
which the stream lines are parallel straight hnes It 1s also 
satisfied ın the still more general case of stream-lines coaxal 
circles with velocity the same at all points at the same distance 
from the ams Our present illustration, however, is confined 
to the case of laminar flow, to which Founter’s diffusional laws 
for what he calls “lnem motion” (as explained above im § 1) 
as obviously applicable wihout any limntation to the gieatness 
of the velocity in any part of the fluid eonsidered (though with 
concer ably a 1eservat:on 1n respect to the question of stability +) 
In this case the “ guaéaty ' 1s simply fmd velocity 

3 If the subject 1s electiic curient in a non magretic metal, 
with stream lines parallel straight lines, the ‘‘guaizty”’ is simply 
current-density, that 1s to say, strength of cmrent pe: umt of 
area perpendicular to the cunent The perfect mathemical? 
analogy between the electric motion thus defined, and the cor- 
responding motion of a viscous fluid defined in § 2 was accentu- 
ated by Mr Olive: Heaviside in the Aéfectz ieran, July 12, 1884, 
and in the following words in the PAalosephicad Alagasine for 
1886, second half-yeal, p 135 —-‘‘ Water m a round pipe 1s 
started from 1est and set into a state of steady motion by the 
sudden and contmued application of a steady longitudinal diag- 
ging or shearing foce applied to z/s boundary ‘This analogue 
is useful because everyone 1s familiar with the setting of water 
in motion by fiiction on its boundary, transmitted mward by 
viscosity ’ Mr Heavsıde well calls this analogue ‘‘useful ” 
It 1s, indeed, a very valuable analogy, not merely in respect to 
philosophical consideration of electricity, ether, and ponderable 
matter, but as facilitatimg many important estimates, particu- 


ne? 
da 


r This subject 15 essentially the “electro-magnetic induction” of Henr 
J y 


and Faraday Jt 25 essennally different from the ‘‘ diffusion of electricity” 
through a solid investigated by Ohm in his celebrated paper “ Die Galvan- 
ische Kette mathcmatisch bearbeitet,’”’ Berlin, 1827, tran lated in Taylor's 
"Scientific Memoirs,” vol u Part 8, ‘Lhe Galvanic Circu t investigated 
Mathematically ,’” by Dr G S Ohm In Ohm’s work electro magnetic 
induction ts not taken ints account nor does any idea cf an electric analogue 
toimeraa appear Ihe electromotive force considered 1s simply that due to 
the difference of electrostatic potential in different parts of the circuit, un- 
satisfactorily, and ¿ven not accurately, explained by wha, speaking in his 
pre-Green.an time, he called the electroscopic force cf the body,” and de- 
hned cr explained as ' the force with which the electroscope ts repelled or 
attracted by the body ” the electroscope being “a second movable tody of 
invariable electric condition ” 

2 This subject belongs to the Ohman electric diffusion pure and simple, 
worked out by aid of Greer’s theory of the capacity of a Leyden jar (see 
“ Mathematical and Physical Paper,” vol 1 Art 73) 

3 See‘ Mathematical and Physical Papers,” vol u Art 72 

4 See “Stability of Fiwd Mction,” § 28, PAtlosephicad VUagasene, 
August 1887 

5 Iris essentially a mathematical analegy only , 1n the same sen# as the 
relaticn between the * umform motion of heat’? and the mathematical 
theory of electricity, which I gave in the Cambridge Mathematical Journal 
forty six years ago, and which now consiitutes the first article of my 
© Electrostatics and Magnetism,” 15 a merely mathematical analogy C 
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larly some relating to telephonic conductors and conductors for 
electric lighting on the “‘ alternate-current” system In 2 short 
article to be included tn vol ıı of my collected papeis, which I 
hope will soon be pubhshed, I intend to describe a generaliza- 
tion, with, as will be seen, a consequently essential modification 


of this analogy, by which it is extended to include the mutual | 
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induction between conductors separated by air or other insu- 
lators, and currents ın solids of different con4uctivity fixed 
together ın contact 

4 If the subject 1s heat, as in Fourier’s onginal development 
of the theory of diffusion, the ‘‘ yuafty” 1s temperature 


5 If the subject 1s diffusion of matter, the “ gualty” 1s 
























































Diacram SHOWING PRCGRESS oF LAMINAR DirFtsion 


density’ of the matter diffused, or deviation of density from some 
mean or standard density considered It 1s to Fick, thirty-three 
years Ago Demonstrator of Anatomy, and now Professor of 
- Physiology in the University of Zurich, that we owe this appli- 
cation of Fouwner’s diffusional theory? so vitally important in 
physiological chemistry and physics, and so valuable in natural 


philosophy generally When the substance through which the 
diffusion takes place 1s fluid, a very complicated but practically 
important sub_ect ıs presented if the flurd be stirred The ex- 
ceedingly rapid progress of the diffusion produced by vigorous 
up and-down-stirring, causing to be done in half a mmute the 
diffusional work which would reqmre years or centuries if the 
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fud were qguescent, 1s easily explained, and the explanation 1s 
illustrated by the diagram of curves, § 7 below, with the time- 
values given for sugar and common salt Look at curve No 1, 
and think of the corresponding curve with vertical ordinates 
diminished ın the ratio of 1 to 40 The corresponding diffusion 
would take place for sugar in I1 seconds, and for salt in 34 
seconds The case so represented would quite correspond to a 
streaky distribution of brine and water or cf syrup and water, in 
which portions of greatest and least salinity or saccharimity are 
withm half a millimetre of one another This is just the condi- 
tion which we see, 1n vittue of the difference of optic refractivity 
produced by difference of salinity or of saccharinity, when we 
stir a tumbler of water with a quantity of undissolved sugar or 
salt on its bottom If water be poured very gently on 1 quantity 
of sugar or salt in the bottom of a tumbler with violent string 
up guarded agamst by a spoon—the now almost extinct Scottish 
species called “toddy ladle” being the best form, or, better 
still, a httle wooden disk which will float up with the water, 
and if the tumbler be left to itself undisturbed for two o1 three 
weeks, the condition at the end of 17 x 105 seconds (twenty days) 
for the case of sugar, or 5 4.x 10° seconds (six days) for salt, 
will be that represented by No 10 curve Jn the diagram 

6 If the subject be electricity m a submarime cable, the 
“quahty” 1s electyc potential at any point of the insulated 
conductor It ıs only if the cable were a straight line that x 
would be (as defined above) distance from a fixed plane but 
the cable need not be laid along a straight lne, and the proper 
defimtion of x for the application of Fourter’s formula to a sub- 
marine cable ıs the distance along the cable from any pomt of 
reference (one end of the cable, for example) to any point of the 
cable For this case the diffusivity 1s equal to the conductivity 
of its conductor, reckoned ın electrostatic units, divided by the 
electrostatic capacity of the conductor per umt length insulated 
as it 1s 1n gutta-percha, with 1ts outer surface wet with sea-water, 
which, m the circumstances, 1s to be regarded as a perfect con- 
ductor For demonstration of this proposition see vol 1n 
Art lxx (1855) of my collected papers 

7 Explanation of Diıagiam shounng Progiess of Laminar 
Dipus In each curve— 


2 


a/r 


where x denotes the number of centimetres in ON, and z the 
“ curve-number” The curves are drawn directly from the 
values of the integral given m Table III, appended to De 
Morgan’s article “On the Theory of Probabilities,” ‘‘Ency- 
clopedia Metropolitana,” vol 1 pp 483-84 


I rox) 
100? = | dg €~¢?, 


at distance = ON from initia 
surface or interface, 

and at time equal in seconds to 
[‘‘curve-number ”P divided 
by sixteen times the diffws- 

| ivity m square centimetres 

‘ per second 


NP denotes the ‘‘guahty” 
(defined below) 
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Subject of Diffusion ‘ Quality” (represented by yy, AP) 





Motfon of a viscous flud Ratio of the velocity at V to 


the constant velocity at O 


Closed electric currents within 


Current-density 
a homogeneous conductor 


Rato of temperature minus 
mean temperature to mean 
temperature 


Heat 





Substance ın solution Ratio of density mazus mean 


density to mean density 


Electric potential in the con- 
ductor of a submarine 
cable 


Ratio of potential at WV to 
constant potential at end O 





_—_—$$ $ SSE 


EXAMPLES, 





“‘Curve-number ” Time in Seconds Case of Diffusion 





1! 27056 Zinc sulphate through water 
25720 Copper sulphate through 
| water 
I' 17000 Sugar through water 
I 5400 Common salt through water 
5 1180 Heat through wood 
5 118 Laminar motion of water at 
10° C 
5 30 Laminar motion of air 
5 71 Heat through iron 
5 I 31 Heat through copper 
i Electrıc current ın a homo- 
geneous non-magnetic 
| conductor 
10 | o 0488 Copper 
10. © 0040 Lead 
Io ' o 0038 German silver 
IO 0 0023 Platinoid 


Electric potential ın the 
Direct US Atlantic 
Cable 


1,000,000, 000 





Piof G II Darwin sent a paper On the Mechanical Con- 
ditions of a Swaim of Meteorites and on Theories of Cosmogony 
—This 15 an abstract of a communication made to the Royal 
Society, m which the auther pioposes to apply the principles of 
the kinetic theory of gases to the case of a swarm of meteorites 
in space In the authors theory the individual meteorites are 
considered to be analogous to the molecules of the gas , and thus 
aswarm of meteouites, m the course of conglomeration into a 
star, possesses mechanical properties analogous to those of a gas. 
Lockyer and others have expressed their conviction that the 
present condition of the solar system is*derived from an accretion 
of meteorites, but the idea of fluid pressure seems necessary for 
the apphcability of any theory like the nebular hypothesis 
The author then proposes to reconcile the nebular and meteoric 
theories by showing that the laws of fluid pressure apply to a 
swarm of meteorites The case of a globular swarm of equal- 
sized meteorites is considered, and then the investigation 1s 
eatended to the case m which the meteontes are of varous 
sizes , the latter extension does not affect the nature of the proof, 
and only shghtly modifies the result In the case of a swarm of 
meteorites condensing under the mutual attraction of its parts, 
the author shows that the large: meteorites will tend to settle 
towards the centre of condensation, and that consequently the 
mean size of the meteorites will decrease from the centre towards 
the outside of the swarm s 





NOTES 

WE mentioned some time ago that the executors of the late 
Sir Wilham Siemens, desiring to have his biography authori- 
tatively published, had placed its preparation in the hands of 
Dr Wiliam Pole, F R S , Honorary Secretary of the Institu- 
tion of Civil Engineers, who had long been a personal friend of 
Sir William and his famly The work is now finished, and will 
be published immediately, ın one volume, by Mr Murray It 
will be followed by other volumes, contaimmg reprints of Sir 
Williams most important scientific papers, lectures, and 
addresses, edited by his secretary, Mr E F Bamber. 


ALL who take an mterest ın questions relatıng to technical 
education have reason to be grateful to the Goldsmiths” 
Company foi the way m which it has associated itself with the 
movement for the establishment of technical and recreative 
institu‘es in South London By an act of splendid genergsity ıt 
has secured that there shall soon be a great centre of techmecat 
mstruction at New Crosse Subject to the sanction of Parlia- 
ment, which will of course be readily granted, the following 
proposal has been accepted Out of the surplus funds of the 
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City parochial charities, the Charity Commissioners are to 
acquire the buildings, with seven acies cf land, at present occu- 
pied by the Royal Naval School at New Cross , and from the 
same source they will set apart an erdowment of 42500 per 
annum This will be met by the Goldsmiths’ Company by the 
appropuiation out of their corporate funds (no: trust fands, but funds 
over which they have absolute control) of an annual endowment 
of a similar amount—a gift equal to a sum of £85,coo Its 
intended that the new Institute shall be called “Ine Golasmiths’ 
Company's (New Cioss) Institute ” 


Ir is satisfactory to Jeain that all the scientific work connected 
with the Fishery Board for Scotland 1s now absolutely in the 
hands of a small Committee, of which Piof Ewart is convener, 
and that the Board has at last a scientific secretary A Special 
Committee on Bait, appomted oy the Secretary for Scotland, 
began its sittings on Monday 


IHE first meeting of the Council of the San tay Instiute, 
which has recently been incorporated, was held at the Parkes 
Muse ım last Fiiday Sn Douglas Galton, K CB,F RS, was 
unanimously appointed Chairman of the Council, and Mr G J 
Symons, I RS, the registiar The Institute 1s founded to 
carly on the work of the amalgamated Sanitary Institute of 
Great Britain and the Parkes Museum, anc it was decided to 
hold the Institute’s first examination for local surveyors and 
mspectors of nuisances on Novembe: 8 andg A piogramme 
of lectues for the winter session ıs being piepmed A letter 
was read from the Charity Commissiones say:ng that they 
considered that the new Institute was likely to prove a powerful 
means for the diffusion of sanitary knowle«.ge, anc promising to 
place at its disposal, for the delivery of lectures the buildings 
which the Commissioners propose to establish in various parts of 
London x 


THE delegates to the Internat onal Bureau of Weights and 
Measures are hard at work at the Pavil’on de Preteail, nev: St 
Cloud They aie taking s‘eps to verify te “ prototype metres ” 
which have been executed at the expense of the French 
Government, and are to be delivered to tie vaiious nations 
which have crdered them ‘The expend.ture of this establish- 
ment, which 1s supported by contributions from saveral nat-.ons, 
amounts to £4000 The heaa of the admimistration is M 
Bioch, a Noiwegian astronomer and meteorolegist Turkey 
is nominally one of the subscribing nations, but she has never 
contributed a faithing to the funds of the Bureau, and some time 
ago the othe: nations were obliged to subscribe a supplementary 
sum to make good the deficiency 


THE School of Art Woad carving, Citv and Guilds Institute, 
Exhibition Road, South Kensington, has veen re-opened after 
the usual summer vacation, and we are requestec to state that 
one oi two of the free Studentships in the evening classes 
maintained by means of funds gianted to the school by the 
Institute aie vacant To bring the benefits of the school within 
the reach of artisans, a remission of half-fees fer the evening 
class 1s made to artisan students connected with the wood- 
carving trade Forms of application for the free Studentships 
and any further particulars relating to the scnool may be 
obtained from the manager 


TEN lectures on “‘ Electricity in the Service of Man” are to 
be delivered by Mr W Lant Carpenter, under tne auspices of 
the London Society for the Extension of Univers: y Teaching, at 
the Chelsea Town Hall They will be delivered on Fiidays at 
8pm, The maugural lecture, on electrical energy and its uses, 
will be given on October 12, when Sir Henry Roscoe will take 


the chan à 


THE sixth session of University College, Dundee, was opened 
by a’public addiess by Prof Ewing in the College Hall last 


Saturday evening Prof Ewing gave an interestingaccount of 
the progress which has lately been made ın the teaching of 
science in Dundee 


HERR HERNSHEI, the German Consul at Matupi, one of 
the South Sea Islands, has presented his native town, Mayence, 
with an ethnological collection which gives an interesting picture 
of the mannevs, customs, and conditions of life of the inhabitants 
of the Bismarck Archipelago, and the Caroline, Marshall, 
Pelew, and Solomon Groups 


Tow ARDS the cost of the University just opened in Tomsk, 
Count Dem.doff contributed £9000, M Cybulsky £7500, 
and the State the balance, £22,000 M Sıbuiakoff has made a 
donation of £8500 for scientific Scholarships 





Tae Won A C Houen, a Norwegian resident at Rome, has 
presented the Chnistiania University with £6500 for the pur- 
pose of founing scientific Scholarships He 1ecently,gave the 
same institution £10,000 for a like object 





AT a recent meeting of the Geographical Society of Stoch- 
holm, Di F Svenonts read a paper on the origin and present 
state of the glaciers of Europe, dividing them into Alpine, 
Greenland, and Scandmavian Refeinng to the latter, Dr 
Svenonius stzted that the glaciers of Sweden, to which he had 
devoted yerrs of study, were far more mpoitant than was 
geneially mzgined They cou:d be divided into some twenty» 
different gio ips, all being situated between 67° and 683° lat 
N , ze between the sources of the Pile River and Lake Torne 
They number upwards of one hundied, and cove a total aea of 
at least 400 square kilomevres The lagest 1s the Sorjik gioup, 
the area of which 1s between 65 and 75 square kilometres 


| 
Tur great ‘Bibliography of Meteorology,” a: which Mi C J 
Sawyer, of the United States Signal Service, has been woking 
for some years, ıs now completed It comes down to the yea 
1881, inclusive, and Mr Sawyer estimates that it contains 
50,000° indegendent titles General Greely, the Chief Signal 
Officer, 1s anxious that the work should be punted , and in his 
last Annual Report he ported out that, if this were done, future 
international co operation would piobably secire, by a system 
| of rotation, fiom the various European Governments, the pub- 
| lication of a series of supplements which would keep the world 
abieast of the steadily increasing volume of meteorological 
publicaticns 
Tut Adm mstration Report of the Meteorological Reporter 
to the Goveinment of Bengal for the year 1887-88 states that ıt 
, has been dec ded to subm.t, for two years only, brief accounts 
| of the principal points, while every third year a detailed Report 
| 
$ 





1s to be prepaed The present Report ıs the first of the tuen- 
nial series The most important changes during the year have 
been in the storm-signal service Until recently, regular storm- 
signals were not allowed by the port authorities to be displayed 
in Calcutta, so that ships on several occasions left their sife 
anchorage ın the por’, and were preceeding down the river, 
before they became aware of the display of storm signals This 
condition has, howevei, been completely changed dung the 
year 1887-88, and signals are now shown, by orders of the 
1 





Bengal Repaiter, in Calcutta, and have been eatended to all 
the ports fiom the south of Burmah down to the eatreme south 
of the Madias Presidency, or, roughly speaking, he has to warn 
a coast line of about 2400 miles n length His work and responsi- 
bility have therefore been very decidedly increased The obser- 
vations for the weather service are now taken at $a m instead 
of 10 am The advantage of this change, for the issue of 
storm-warnings in useful time, 1s obvious 


Tae Pilot Chart of the North Atlantic Ocean for September 


shows that the weather during August was generally fine over 
a 
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that ocean * Gales of varying force, however, occurred about 
once a week over the steam-ship routes On the 13th and 
T4th a depıessıon moved along the coast of New England, and 
reached Newfoundland on the 15th, from this position it moved 
to the eastward, and appears to have reached this country No 
other storm crossed the ocean entirely Less fog was en- 
Countered than 1s usual during August, and with the exception 
ofa tew bergs m the Straits of Bellessle no ice was reported 
during the month g 


M G ROLLIN, of the French Meteorological Office, has 
published ın the Azwales of that institution a valuable article 
entitled ‘Remarks on Synoptic Charts” He has carefully 
examined day by day the movements of the atmosphere, with 
the view of determining the possibility of predicting the arrival 
of storms coming from the Atlantic His experience of the 
American telegrams coincides with that ai1ived at in this country, 
that they cannot at present be turned to practical use in weather 
prediction But he has made a serious attempt to render them 
useful in the future, py the establishment of certam types which 
connect the weather of the Atlantic with that of the adjacent 
continents, and he finds that many conditions, without being 
actually identical, are sufficiently alike to be classified together 
His concluding remaiks, howeve:, show that much further in- 
vestigation ıs necessary before any defimite rules can be .aid 
down, and that the atmospheric changes are often so rapid that 
the difficulties of weathe: prediction on the exposed coasts of 
Ennope aie likely to remain very gieat for a long time to cone 


A BEAUTIFUL crystalline substance of much theoretic interest 
was eahibited at the recent Bath meeting by its discoverer, 
Prof Emerson Reynolds, F RS, of Dublin University Its 
mode of formation and analysis prove that it 1s S(NHC,H;),, 
or silcotetraphenylamide It 1s the first well-defined compo and 
in which silicon 1s eaclusively united with the nitrogen of 
amidic gioups, and ıs formed by the action of excess of phenyl- 
amine on silicon tetrabroride The new compound cryswmllizes 
from cabon disulphide in fine transparent, colourless prisms, 
which melt sharply at 132° When heated 22 vao, amline 
distils over, and a residue 1s obtained which appeais to be the 
silicon analogue of carbodiphenylimide Considermg the ım- 
portant part which silicon plays in Nature, and its close resem- 
blance to carbon—which affords a large number of important 
miogen compounds—it 1s surpuising that little 1s yet hnown of 
the relations of silicon'and nitrogen The investigation of the 
new substance ts likely to throw much light on this general 
question 


AT the same meeting Prof Emerson Reynolds also exhibited 
a numbe of new silicon compounds of a different type from that 
above noticed They were obtaméd by the action of sil.con 
tetrabromide on the primary thiocarbamide and some of its 
derivatives The products are addition compounds that ob- 
tained with the primary thiocarbamide has the formula 
(HyN,CS),SiBr,, and analogous compounds were formed with 
allyl, phenyl, and diphenyl-thtocarbamides The allyl product 1s 
a colourless and very viscous hquid, the others are vitreous 
solids at ordinary temperature When the primaty thiocarbamide 
compound 1s dissolved by ethylic alcohol, ıt ıs decomposed, and 
affords tetra- and tri thiocarbamide denivatives fiee fiom silicon 
The first of these products 1s a fine ciystalline substance, waose 
formula 1s (H; NCS}; NBr, the second 1s a sulphinic compound, 
(HsN,CS)3B1 CyHsBr Prof Reynolds succeeded im effecting 
the synthesis of the first compound by the direct union of 
thiocarbamide with ammonium bromide, and subsequently pro 
duced a seres of similar bodies by substituting for ammonium 
bromide the bromides, iodides, and chlorides of ammon‘um 
bases Although the derivatives of thiocarbamide are very 
numerous, only those were known which result from one or two 


molecules of the amide , but the eaistence of the new compounds 
exhibited by Prof E Reynolds proves that thiocarbamide can 
afford much more highly-condensed products 


AW important quantitative reaction between iodine and 
arsemuretted hydrogen has :ecently been investigated by Dr 
Otto Brunn During a series of attempts to completely eliminate 
arseniuretted hydrogen from sulphuretted hydrogen prepared 
from materials containing arsenic, ıt was found that this could 
be completely effected by passing the mixture ovei a layer of 
1odine The mixed gases were first dried by passage through a 
calcrum chloride tube, and were then led through a tube 12mm 
wide, containing the layer of powdered iodine , a plug of glass 
wool moistened with potassium iodide to remove vapom of 
1odine was placed at the end of the layer, and attached to the 
extiem ty of the tube were a couple of flasks containing lead 
acetate solution to absorb the sulphuretted hydrogen On re- 
moving the iodine tube and heating the issuing gas in the usual 
diawn out form of nard glass tube, a fine mirror of metallic. 
arsenic was deposited, but after insertion of the iodine tube not 
a. trace of deposit was obtained, while a yellow coating of 1odide 
of arsenic was formed upon the surface of the 1odme This led 
Dr Brunn to experimentally determine whether the reaction 
was quantitative œo not Equal volumes of a mixtme of 
hydiogen and arseniuretted hydiogen were passed in two suc- 
cessive exneniments thiough a solution of silver nitrate in the 
one case, and over a layer of iodine 25 cm long ın the other. 
As 1s well known, silver nitrate 1s quantitatively reduced by the 
hydride of arsenic to metallic silver, the arsenic being oxidized 
to arsenious acid It was found that the amount of arsen ¢ 
absorbed by the 10odme was exactly equal to that absorbed by 
the silver nitrate, and hence the iodine reaction ts happily found 
to be also a quantitative one Chemists have therefore a ready 
means of freemg both hydrogen and sulphuretted hydrogen fiom 
the last traces of this most objectionable hydnde of arsenic. 
It was finally shown that hydride of antimony behaves in a 
precisely similar manner with 10dine 


THE Trustees of the Australian Museum have issued their 
Repat fo. 1887 The total number of visitors was 122,799, as 
against 127,231 ın 1886 This Museum 1s open on Sundays 
from 2 o'clock to 5, and the privilege seems to be much ap- 
preciated The average daily attendance throughout the year 
was 330 on weeh-days and 709 on Sundays The collections of 
the Museum are being steadily increased, mainly by purchases, 
exchanges, and donations, but also by collecting and dredging 
expeditions sent out by the authorities of the institution An 
expedition, under the charge of Messrs Cairn and Grant, to 
the Bellenden Ker Ranges, m Northern Queensland, resulted in 
obtaining for the Museum about sixty-eight species (198 speci- 
mens) of birds, and eleven species (thity-five specimens) of 
mammals, seven of which are new to the Museum, and three 
are new to science , besides a number of insects and other In- 
vertebrates The Trustees were enabled also durmg the year to 
send an Expedition to Lord Howe Island, in company with the 
Visiting Magistrate, Mr H T Wilkinson ‘The Ethnological 
Hall referred to in last year’s Report has been fitted up with 
cases, and the valuable ethnological collections, mostly acquued 
during recent years, are arranged there The Trustees anticipate 
that this will prove to be “not the least interesting portion of 
the Museum ” 

AN interesting ‘* Hand-book of Sydney” has been published 
for the use of the members of the Australasian Association for the 
Advancement of Science The editor is Mr, W M. Hamlet, 
Government Analyst, Sydney His object 1s to give an epfome 
of the history, meteorology, geology, flora, and fauna of Sydney 
and the surrounding neighbourhood, together with a buef 
account of the commerce and industries which have grown up 
mn the mother country of Australia during the first half-century 
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THE Royal Society of Canada has 1ssued 1ts Proceedings and 
Transactions during the year 1887 This ıs the fifth volume 
of the seres Among the papers (some of which are in 
French) we may note the following the Eskimo, by Franz 
Boas, notes and observations on the Kwakiool people of 
the northein part of Vancouver Island, and adjacent coasts, made 
during the summer of 1885, with a vocabulary of about seven 
hundred words, by George M Dawson, on the Indians and 
Eskimos of the Ungava District, Laprador, by Lucien M 
“Turner , on a specimen of Canadian native platinum from British 
Columbia, by G Christian Hoffmann , m.croscopic petrography 
of the drift of Central Ontario, by A P. Coleman, Michel 
Sarrazin matériaux pour servir a Phistoire de la science en 
Canada, by the Abbé Laflamme , a review of Canadian botany 
from the first settlement of New France to the nineteenth century, 
by D P Penhallow , illustrations of the fauna of the St John 
group, byG F Matthew , squirrels, their habits and intelligence, 
aith especial reference to feigning, oy T Wesley Mulls 


THE first volume of the ‘‘ Geological Record,” for 1880-84 
inclusive), has just been published The second volume ts partly 
ın type, and will be ready by the end of tne year The editors 
are Mr W Topley and Mr C DaviesSherborn Three altera- 
tions have been made ın this issue of the ‘Record ” Titles only are 
given, physical geology ıs all included under one heading, 
instead of three as heretofore , supplements are abolished, titles 
omitted from previous years appearing ın the main text 


AccorDING to the Report of the Committee of Council on 
Education (England and Wales) for the past year, the class 
subjects under the head of “ Elementary Science” have practic- 
ally not been taught in the elementary schools throughout the 
‘country Only thuty-nine schools have taken up any of these 
subjects, while geography, for instance, has been taught ın 12,035 
schools With regard to the training colleges for teacners ıt has 
of late years been arranged that success ın the examinations 
im science held by the Science and Art Department should be 
reckoned in fixing the students’ places in the class list of candı- 
‘dates for certificates as teachers of public schools It 1s curious 
that ın the training colleges in Wales—Bangor, Carmarthen, and 
Carnarvon—notasingle student presented h.mself ın mathema"ics, 
theoretical mechanics, animal physiology, or inorganic chemistry, 
and out of 713 male students who passed the examinations in 
‘science under the Science and Art Department before entering 
traming colleges in the country only seven passed ın applied 
mechanics, nine 1n organic chemistry, and s:x in botany Amongst 
the female students who passed the Science and Art Department, 
anımal physiology and physiography were the favourite subjects, 
while not one passed in applied mechanics, only one in theoretical 
mechanics, and three in organic chemistry 

WE have received a copy of ‘* Rural School Education in 
Agriculture (Scotland),” the opening lecture delivered to an 
agricultural class of rural teachers in the University of Edinburgh 
by Prof Robert Wallace At the outset he gives a short history 
of agricultural education ın the University of Edinburgh (the 
Chair was founded ın 1790), and comments on the fact that the 
students attending his classes are rural schuolmasters from every 
county in Scotland Last year a Government grant of £300 to 
the University enabled the Senate to arrange special classes for 
his hearers The students, he says, are not intended to be 
farmers They are to be, so to speak, literary experts on agrı- 
cultural matteis, who are to direct the minds of lads ın rural 
districts into proper channels, and to stir up amongst them an 
intelligent curiosity as to the animal and plant life around them 
A suggestion made by Prof Wallace as to the formation of 
libraries fo. the help of the rural teachers 1s worthy of attention 
Each of these libraries should have a cyclopédia of agriculture, 
and one guinea a year should be expended on each to provide 
some leading agricultural periodical This 1s all that would be 


A 











absolutely necessary He also advocates the chanbıng of the 
text-books at present in use ın agricultural classes in Scotland 


THE additions to the Zoo'ogical Society’s Gardens during the 
past week include a Patas Monkey (Cercopithecus patas 9) from 
West Africa, presented by Master Lewis Levy , a Drill Baboon 
(Cynocephalus leucopheus 9) from West Africa, presented by 
the Rev G H Richardson, a Rhesus Monkey (Macacus 
rhesus 9) from India, presented by Miss Jessie Bone , a Com- 
mon Marmoset (apale jacchus) from Brazil, presented by Miss 
Maud Bryden, a Ring-tailea Coat: (Nasua rufa g) from 
Demerara, presented by Mr Robert Sentonally, two Grey 
Ichneumons (/7e7 pestes griseus g 9) from India, presented 
respectively by Mr A Cresser and Miss Alice Rutherford , 
two West African Love Birds (Agapornis pullaa) from West 
Africa, presented by Miss Ethel Levy, a Salt-water Te:rapin 
(Clemmys terrapin) from North America, presented by Mr. 
Nicholas Fenwick Hele , four Blue-bearded Jays (Cyanocorax 
cyanopogon) from Para, a V:iolaceous Night Heron (Nycticorax 
violaceus) from South America, purchased , a Laughing 
Kingfisher (Dacelo gigantea) from Australia, deposited 





OUR ASTRONOMICAL COLUMN 


THE LIGHT-CuRVE OF U OpHiucH!—Mr S C Chandler 
mvestigated the light-curve of this most interesting variable 
about a year ago (NATURE, vol xxxvi p 36), and found evi-° 
dence of a slight shortening of the period Mr Chandler’s 
light-curve also showed an irregularity in the icrease of light 
after minimum, sımılaı to that which Schonfeld had already 
exhibited in the light-curves of Algol and S Cancrı—a diminu- 
tion, that ıs, ın the speed cf recovery almost amounting to a 
short halt It 1s evident that ıt 1s of great importance to decide 
whether this irregularity 1s due merely to ‘some personality of 
the observer, or 1s truly characteristic of the star's variation, for 
in the latter case 1t would be difficult to reconcile it with the 
view now generally held that the variability of stars of the Algol 
type 1s due to the transit of a dark satellite Mr Sawyer has 
recently published (Gould’s Astronomical Journal, No 177) the 
light-curve from his own observations, which are 527 in 
number, made on 57 nights, and involve 1135 comparisons Mr 
Sawyer’s curve shows an irregularity similar to but slighter than 
that of Mr Chandler's, but the retardation tahes place sooner 
after the minimum, and the mean of the two curves gives 
an almost perfectly symmetrical curve for both decrease and 
recovery It would seem likely, therefore, that for this star 
at least this curious irregularity 1s a purely subjective one, and 
the regularity of the mean curve would seem to afford con- 
firmation to the satellite theory 


COMETS BROOKS AND Faye —The following epherrerides are 
in continuation of those given ın NATURE, vol xxxvill p 503, 
and p 528 — 


Comet 1888 c (Brooks) Comet 1888 d (Faye) 
RA D 


1888 RA Decl ecl 
hm s ° s; hrs a 
Oct 15 16 14 43 5574N 7 33 20 u rN 
17 16 19 50 4 576 7 36 29 IO 47 
19 162449 4 OF 7 3932 1023 
2I 16 29 38 3 48 7 42 28 9 59 
23 163422 219 7 45 17 9 35 
25 16 38 58 I 218 7 47 59 Q II 
27 16 43 28 o 328N 7 50 34 8 47 N 


COMET 1888 e (BARNARD) —Mr W R Brooks discovered 
this comet mcependently cn the following morning to that on 
which Mr Barnard discovered ıt at Mount Hamilton 

Ephemerws for Berlin Midnight (continued from NATURE, 
vol xxxvuı p 528) 

De 


1888 RA Log r Loga Bright- 
hm s o ness 
Oct 12 6 23 14 6 595N 03523 02550 35I 

14 61919 6 397 
16 6 14 58 6 186 o 3466 02265 4'Io 
18 6 10 12 5562 
20 6 457 5324 03410 01972 4°80 
22 5 59 12 5 71 
24 5 5255 4403N 03354 01672 56o 


The brightness on September 2 has been taken as unity 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 OCTOBER 14-20 


(FOR the reckoming of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
ts here employed ) 


At Greenwich on October 14 


Sun rises, 6h 25m.; souths, rh 45m 54 5s., sets, 17h 7m 
night asc on mendian, 13h 19 7m ,decl 8°25’S Sidereal 
Time at Sunset, 18h 42m. 

Moon (Full on Octobe: 19, 21th) rises, 15h 33m , souths, 
20h 13m , sets, th Im * rightase on meridian, 2th 48 6m , 
decl 15° 42'S 


Right asc and declination 


Planet Ruses Souths Sets on meridian 

h m m h m m o 
Mercury 857 1315 1733 19 491 1937S 
Venus 849 1323 1757 4571 17 48 
Mars 12 15 15 57 19 39 17 316 24 535 
Jupiter 10 29 14 40 18 51 16 147 20 43S 
Saturn © 22 7 51 I5 20 9 242 16 7N 
Uranus 6 2 Il 33 17 4 13 69 6 28 S 
Neptune 18 42% 2 28 10 Ig 4 07 18 53 N 


* Indicates that the rising ts that of the preceding evening and the setting 
that of the following morning 


Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
angles from ver- 


Oct Star Mag Disap Reap tex to right for 
inverted image 
h m h m 5 o 
16 74 Aquaru 6 o 57 1 8 66 49 
16 BAC 8214 64 2I 2I — 203 — 
20 Ceti 23 39 o 4IT 63 338 
t Occurs on the following morning 
Oct h 
20. ZI Mercury stationary 
Variable Stars 
| Star RA Decl 
h m SOx; hm 
U Cephe: 0524 8r 16N Oct 16, 3 Il m 
Mira Ceti 2137 3 29S o ISe M 
T Monocerotis 6 192 7 ON » 18 3 of 
U Geminorum! 7485 2218N 3: 15s M 
R Camelopardalis 14 261 84 20N ae A; W 
T Ophiuchi 16 273 15 549 » I8, M 
U Ophmchı 17 109 I 20N » 16, 19 46 m 
Z Sagıttarı 18148 18 558S » 17,19 OM 
B Lyre 18 460 33 14N » 19,22 OM 
R Lyre 18519 43 48N » 18, M 
n Aqulæ 19 468 0 43N » 20, 1 OM 
T Vulpeculze 20 467 27 50N. 3 20,23 OM 
Y Cygm 20476 34 14N » 14, 3 0m 
» I7, 3 Om 
» 20, 3 Om 
5 Cepher 22250 5751N s» 16,23 Om 


af signifies maximum , #2 minimun: 


Meteor-Showers 


RA Decl 
Near Y Ceti 30 9N Slow , tramed 
» € Arietis 42 zo N Sw:ft 
» ¥ Ononis go 15 N The O07 20n2ds 
» Ç Gemmorum 105 22N Swift, streaks 


GEOGRAPHICAL NOTES 


We notice in the last number of the Jzvesiza of the East 
Siberran Geographical Society (vol xıx 1), a most interesting 
note, by L A Jaczewski, on the geological results of the last 
Sayan expedition The immense border-s1dge of the great 
plateau of East Asia, which stretches from the sources of the 
Iya to Lake Baikal, was very little known Many explorers 
have visited the valleys of the Irkut and Oka which flow at 
its northern base, but very few have crossed ıt, and if they 
crossed the huge ridge, 1t was mostly to the north of Lake 
Kosogol, where a broad passage 1s opened from the lowlands to 
the high plateau. The Expedition of MM Prein and Jaczews 
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crossed it at three different places, and thus obtained an insight 
into its geological structure As to 1ts age, ıt appears that lme- 
stones, most probably Silunan, he almost undisturbed at its 
northern base, so that the hypothesis as to the great plateau 
having been a continent since the Laurentian or Huronian 
epochs 1s thus confirmed We notice also that, besides 
Munku Sardyk, 3500 metres high, there are in the Sayan at least 
three or four summits of nearly the same height , and that, viewed 
from the south on the banhs of the Kuirlygoi stream, ıt appears 
as a massive wall, 7oo metres high, havmg a direction, from the 
noith-west to the south-east As to the complex ramifications 
of the Sayan, they ae chiefly due to a most extensive action of 
atmospheric agencies, as was foreseen by Tchersky Most 
interesting observations were made as to the formerly quite 
unknown glaciers of the northern slope, where they have the 
shape of narrow glaciers descending down a very steep slope and 
taking their origin amidst wide snow-fields Their lower ex- 
tremities reach a lower level than on the southern slopes As to 
the former extension of glaciers, which was maintained by Kro- 
potkin, but doubted on account of prevailing theoretical concep- 
tions as to the non glac.ation of Sibeua, M Jaczewski found 
plenty of striz and striated boulders which made hım consider 
that glaciers formerly extended to a level of 1500 metres on the 
northern slope, and 1700 metres on the southern slope turned 
towards the plateau 


THE French Maritime Survey is sending a special mission to 
map the coasts of Madagascar ‘The officers will leave Paris in 
a few days, and are busy at the St Maur Magnetic Observatory 
regulating their instruments for this purpose 





ELECTRICAL NOTES 


ProF FICZGŁRALD ‘B A Address, Section A), m drawing 
attention to Hertz’s experiments, has done the greatest possible 
service to electrical science Hertz not only proves the existence 
of the ether, but the fact that an electric field 1s due to the oscul- 
latory motions of the ether Everyone who has the means will 
probably be repeating these expermnents The Zleci ican 18 
publishing a capital 7é&umé of Hertz’s work by Mr De Tunzel- 
mann Prof Fitzgera'd himself had predicted this result at 
Southport ın 1882, and Prof Oliver Lodge has actually measured 
these wave-lengths—the shortest ether wave measured being 
3 yards—by extremely simple and beautiful experiments 


ACHESON (NATURE, July 26, p 305) 1s purstung in Pittsburg 
his inquiry into the influence of the disruptive discharges of 
powerful ‘alternatmg currents He confirms his formula, 


3xK 
ange d, d being the sparking distance in inches and @ a 


a 
constant, and finds for 


Dielectric Sparks between a 
An points 135 
Aur points and wire 263 
Paiaffin and cotton Sy 5822 
Ozıte and cotton i 7759 


Ozıte 1s a 1esiduum of petroleum 


LENARD and Howard (Zéects otechmik Zeitschrift, July 1888), 
have succeeded in making flat spirals of pure bismuth which, in 
the magnetic field, vary in 1eststance from 10 to 20 ohms, accord- 
ing to the strength of the field, and form a good practical mode 
of roughly measuring its intensity as suggested by Leduc 


Dr BORGMAN, of St Petersburg (P:i? Mag, September 
1888), has been experimenting on the transmission of electric 
currents through air when flames or points are used as elec- 
trodes Some years ago, Prof Hughes showed many of his 
frends similar experiments with telephones, but for some reason 
or other he has never published the results The expeiiments 
were extremely mteresting, as mdeed are those of Borgman, 
who finds a difference in the surface resistance of the cathode 
and anode flames He attributes much to the influence of light 
as studied by Hertz, Hallwachs, Wiedemann and Ebert, and 
Arrhenms These results have a very important bearing on the 
new views of electrical action that are followmg from the 


inquiries of Fitzgerald, Hertz, Lodge, and others e 


AN extremely suggestive and very o1ginal paper was read at 
the British Associatién by Prof Hicks, “On a Vortex Ana- 
logue of Static Electricity” Attractions, repulsions, hnes jof 
force, charge, positive and negative electrification, induction, 
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strains of dielectrics—all the main phenomena of static electricity 
admit of explanation on the basis of hollow vortices in the ether 
Moreover, the theory 1s applicable to chemical valency and to 
Faraday’s law of electrolysis It places Faraday's ideal lines 
of force on a basis of reality, and it adds one more nail to the 
coffin of the material theory of electricity wich it 1» to be hoped 
has now been safely buried 


DURING a thunderstorm which lately burst over Baicelona, 
the captive balloon in the Exhibition was struck by a lightning 
flash and destroyed The connecting rope was probably of 
wile 


THE lightning conductor discussion at the Bath meeting of 
the British Association has raised the question of the oscillatory 
character of the Leyden jar discharge Tns was suggested by 
Helmholtz, in 1852, as an explanation of the fact observed by 
Faraday, that when electrolysis of water teok place through a 
Leyden jar discharge passing through ıt, the gases a* each elec- 
trode were mixed H and O It was proved by Thomson, 1n 
1853, that if self-induction existed in the discharging circuit 
t must occur, and the oscillations were actually observed by 
Feddersen The fact that needles and non bars are magnetized 
militates rather against the theory, but Prof Ewing (lect? 0- 
caian, October 5, p 712) suggests that oscillations in which the 
period lengthens while their amplitude cecays would account 
for magnetization m layers 





MOLECULAR PHYSICS AN ATTEMPT AT A 
COMPREHENSIVE DYNAMICAL TREAT- 
MENT OF PAYSICAL AND CHEMICAL 
FORCES} a 

; I 


PART II —ELEcTRICIIY AND MAGNETISM 
§ 12 Flectrostatic Atti acten 


HOMSON’S investigations, considered m § 1 (August 23, 
P 404), rest on the assumption tha‘ the diameter of a 

molecule or atom 1s indefinitely small m comparison with the 
wave-length of the light, and therefore the conclusions do not 
hold good for light-vibrations of such smai! wave-length as to 
be comparable with the molecular diameters The consideration 
of vibrations of this kind shows that they give rise to what are 
called electrical phenomena 

These vibrations, like the former, will affect the internal 
energy of the molecules, and the molecules will also have 
critical periods with respect to them But instead of assuming, 
as before, that within a finite but very short interval, only one 
wave impinges upon a molecule, ıt must now be assumed that 
an indefinitely laige number of waves impinge upon the mole- 
cule at the same time, and that the effect of these waves 1s of a 
constant character Suppose a sphere of a ciameter differing 
only by an indefinitely small amount fio n that of a molecule, to 
be separated from the ether, and let vibrations of short wave- 
length impinge upon it from a fixed point, P The first step 
will be to determine the energy, due to these vibrations, of the 
ethe: with the sphere 

Let 7) be the least and 7, the greatest distance of P from the 
spherical surface The energy will be inversely Proportional to 
the square of the distance, so that, where x I» a corstant, the 
energy of the vibrating ether within the sphere will be— 


1 kd) 
7 


70 


I I kõ 
= «(2 ees =) 
Jo r Sa 


where 3 = 7, — 29, and 7 hes between 7 and 7 

Now consider a finite space bounded by spherical surfaces of 
radu Ry and R, having their common centre at P, and by a cone 
with its vertex at P, and suppose it to be filled with spheres of 
diameters indefinitely near to those of molecules , then a finite 
number of concentric spherical surfaces may be mseited between 
the two bounding spheres, at distances equal to the diameter of 
a molecule. The number of small spheres between any pair of 
these spherical surfaces will be propoitional to the spherical 
surface included within the cone, so that, do" 1s the element of 


* A Paper read before the Paysico Economic Society oF 


Konigsberg, by 
Prof F Lindemann, on April 5, 1888 Continued from 
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suface of the sphere of 1adivs R,, the total eneigy of the ether 
within the space considered will be proportional to— 


o f è 
Re doy + ny | +; 

If, however we assume that the small spheres aie not sul- 
ficiently numeious to completely fill the space, but that they 
may all be ar-anged along a circular arc of radius R, then R;? 
1n these denominators must be replaced by R,, so that, writing 
dR for 5, we fnd for the total eneigy— 


x R . 
5 [ ac, f dR Gece [{ [224 
R: R R 
Ro 
wheie dx dy dz 1epiesents an element of volume in the most 
general form We therefore obtain the following impoitant 


result — 

If a portion of space infinitely large ın pioport.on to the dia- 
meter of a mo ecule contains a number of spheres of the size of 
a molecule, so sparsely scattered that they can all be arranged 
on a surface wizhin the space, then the total eneigy of the ether 
within all these spleres will be the same as if the space were 
completely occupied by the spheres, and the energy of each 
element of space were inverse.y proportional to the first power 
of the distance of tne element from the point P 

Now suppose these spheres to be replaced by molecules with 
a similai scattered distitbution, then the vibrations correspond- 
ing to their cittical periods will increase then eneigy, while 
vibrations of diferent period will traveise the space unalteied, 
and therefore tne molecules may still be regarded as specially 
susceptible to ceitain vibrations of very short period, just as in 
the case of luminous vibiations Let KR! be the energy of the 
ether within the space occuped by the molecules, then the 
ponderable portions of the molecules will have their energy m- 
creased by an inount OKR”! where @ 1s a proper fiaction-- 
that is to say, a force vary.ng inversely as the square of the 
distance will act on the pondeiable molecules 

Now, it was sown in § I that for comparatively slow mole- 
cular motions tn2 ether behaves lıke a peifect fluid, and there- 
fore ıt follows ftom the principles of hydrodynamics that the 
molecules must move in the dnection 1n which the energy of the 
surrounding ether diminishes most 1apidly—that 1s, towards P , 
for the inciease in the energy of a molecule a, it approaches P 
must be acgompanied by a dectease in the energy of the ether 
suirounding it 

It therefore fcllows tnat tne wibiations of very short wave- 
length proceeding from P will have the same effect as if P had 
a charge of electricity, which suggests that electrostatic pheno- 
mena may be due simply to these vibiations ın the ether, and it 
will be found that furthe: invest gation confirms this conclusion 
lor the sahe of brevity, the internal energy of a molecule due 
to vibrations of the short wave length here considered will 
hencefoith be called electrical energy, and a molecule will 
be said to be electrically excited when its electrical energy 
difters from zero The demonstration given in § 5 (p 407), that 
there 1s a maximimm value fn the possible internal energy of a 
molecule, will apply also to the present case, so that there will 
be a maximum possible value of *he electiical eneigy of a mole- 
cule, depending u.on the values of the constants which deter- 
mine its internal constitution This result Jeads to tne following 
proposition — 

Two electiically excited particles will attract each other when 
the electrical energy of either one of them 1s, undei the existing 
cucumstances, susceptible of further increase In the opposite e 
case there will be epuls on 2 

The titth of the latter portion of the preceding proposition 
is easily seen, foi 1f two equally eacited paiticles, or two excited 
to the maximum amount, were to approich each othe, the 
energy of the intervening ether would increase in the direction 
of motion, for the ether at a point in the neighbourhood of one 
of the particles would receive an increase of energy from the 
approach of the othe, while there could be no absorption of 
energy by the molecule This would, however, be in contra- 
diction with the law of hydrodynamics according to which the 
motion takes place in the direction of decreasing energy 2 

* The act on of electr fied glass and sealing-wax on each other and on 
pith-balls 1s easily explained from this ‘Lhe difference between positive 
and negative electric ty being merely relative, appears to), to remove a 
good many difficultes n the explanation of electrostatic phenomena 

2 We therefore assume the truth of Maxwell's theory that light-\ :brations 
exert 1 pressure in the direction of propagation (“ Electric ty and Mag- 


1 netism,” § 792) this wall only be mod’fied when the vib-ations are absorbed 
| by the ponderable molecules 
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To deteanıne exactly the conditions for attraction and repul- 
sion respectively, let M be the electrical energy, at unit distance, 
of a vibration proceeding from P, then the eneigy at the distance 
Ris MR }, as far as its effect on a molecule ıs concerned Sup- 
pose a portion, «MR, of this to be absorbed where e 1s a 
prope fraction, then the 1epulsive force will be proportional to 
the negative differential coefficients of (1 — ¢)MR7!, and there will 
be at the same time an attractive force proportional to the dif- 
ferential coefficient of «MR The total repulsive force will 
therefore be proportional to (I—2«)MR~, its maximum value 
will be attained for e = o , ıt will be zero fo. e = % it will be 
attiactive for e > %4, and the attractive force will 1each its 
maximum value fo1 e = 1—that ıs to say, when the whole of the 
energy ıs absorbed This may take place when the two 
attracting or repelling particles are of the same substance The 
expressions foi these forces contain, 1n addition to R, a factor M 
depending only on the attracting particle, and a factor I — 2e 
depending only on the attracted paiticle In the same way the 
second paiticle will exert upon the first P a force proportional 
to (1 — 2n)NR-°, where 7 depends only on the fiist particle, and 
N only on the second The electrostatic potential of the mutual 
action will therefore be— 


_ @ — 26)(1 — 2n)MN 

R 
M and N measme the electricity 1adiated fiom the two 
particles 1espectively— that 1s to say, the excess of the inteinal 


electrical excitation of the two particles ove: that of the sur- 
rounding ether This excess may be negative, and therefore 


(28) 


e two unelectrified particles may repel each othe: (when e = 0, 


1 = 0) provided the surrounding medium ıs excited The next 
step would be to determine the furthe: motion of an attracted o1 
repelled electuified paiticle, but since electiicity ın motion behaves 
quite differently from electricity at rest, as will be shown to follow 
from the autho1’s theory, the consideration of this problem must 
be postponed, but ıt may be noted here that an attiacted particle 
can only cont.nue to approach the attracting purticle so long as 
its maximum energy has not been attained They may therefore 
ethe: continue to approach until they come into contact, o1 may 
cease to approach at a certain critical distance The latter 
possibility does not seem allowable accoiding to experience, and in 
fact 1s found to be excluded when the motion 1s mote fully con- 
sidered, and the autho: merely mentions ıt ın this plece to call 
attention to its relation to the objections biought by von 
Helmholtz against Weber's theory 

Attempts have aleady been made to explain Newtonian 
giavitation fiom electiostatic actions! The attempt to explain 
giavitation in this manner derives additional inteiest from the 
author’s theory of electrostatic action, accoiding to which the 
eaith receives fiom the sun’s 1ays, not only heat and light, but 
also electrical energy 

The theory of planetary motion should be capable of being 
derived from the laws of electro dynamics, and the author’s 
theory may therefore possibly prove of great value for the 
explanation of the phenomena of terrestiial magnetism, of 
meteoiology, and may perhaps also throw some light upon the 
nati rz of comets. 


$13 Blecto-dynanne Potential of Two Currents 


Electrostatic action may be compared, accoruing to the 
authou's theory, with heat radiation, since both series of pheno- 
mena aie due to the tiansference of energy fiom the ether 
to pondeiable molecules Similarly, heat conduction may 
be compared with electrical conduction A body will be 
defined as a conductor when its molecules, in virtue of 
specially favomable values of its critical periods and other 
constants, aie so sensitive to electrical energy as to easily absorb 
the ma\imum amount of internal energy, after which the centies 
of gravity of the molecule will begin to execute eaceedingly small 
vibrations, which will be transmitted from molecule to molecule, 
accompanied by an absorption of electrical energy by each mole- 
cule, in exactly the same way that the molecules become 
luminous by the absorption of energy ın the form of heat vibra- 
trons Conduction, then, willtake placezby electrostatic radia- 


1 By Mossotti, for eaample, im 1836, see Zollner’s ‘ Wissenschafthche 
Abhandlungen,” vol u p 417 (Le pag, 1878 On p 16 e¢ seg, various 
hypotheses regarding action at a dislance are collected together but the 
author states that he does not agree with Zollner’s criticisms on them See 
also Maxwell’s ' Electricity and Magnetism,” Articles 37, 59, ef seg , and 
846 ef seg 


i e pae, a a: 


tion from molecule to molecule 1 Those substances, on the other 
hand, ın which the molecules absorb with difficulty the maximum 
amount of electrical energy, or in which internal electrical vibra- 
tions are only excited with difficulty, will be non conductors 

The energy of an electrical vibration is mversely proportional 
to the square of the pertod of vibration, and therefore to the 
square ot the wave length, A. A very good conductor (and these 
alone are considerec ın electio-dynamics) must have a very large 
number of critical wave-lengths lying so close together that then 
sum may be represented by a definite integral Let A, be the 
smallest, and A, the greatest, of the electrical wave-lengths to be 
considered ın any given case, then the internal electrical eneigy 
of the molecule wil be proportional to 


\ 

p A r 
= = 
M` 


wheie A! is a value of A lying between A, and A, Owing to the 
number of critical wave-lengths bemg necessarily very lage, 
A» — A, will be a finite quan ity ın comparison with Al We 
therefore arrive at the conclusion that the total inteinal electrical 
eneigy of a molecule of a good conductor 1s inveisely proportional 
to a ceitain mean critical wave-length A, 

If we now make the assumption that the electrified particles 
aie moving relatively to each other with a given velocity, then 
mutual electrostatic action will be modified ın the same manner 
as if the wave-length of the elec'rical vibiation proceeding from 
each of them were increased 01 diminished by an amount AA 
Let ¢ be the velocity of light, and p the relative velocity of the 
two electrified particles, ın the duection of the lne joimng 
them, then we know that AA = Ap/e Let x be the initial distance 
between the particles, and E/;A = M/r the initial electrostatic 
potential of one due to the presence of the othe1, then during the 
motion ıt will be— 

meet 
c i 


E E = M (: = 
Oe ACB) 
c 
Let ds be the element of length of the first conductor, and ds’ 
that of the second, and let @ and 6’ be the angles which they 
make with the 10ming line, then— 


ds! 
dt » (29) 


To deteimine the mutual action of the two current elements, 
each element must be assumed to consist of a pair of molecules, 
one of which has transmitted electrical energy to the othe: with- 
out having itself received a fresh supply, an assumption in com- 
plete accordance with the representation of a molecule as consist - 
ing of a senes of d.stinct shells, and which takes the place of the 
assumption usually made that at each moment the quantities of 
positive and negative electricity on every curient-element are 
equal The two orginal elements will repel each other 1f the 
internal eneigy 1s electrically excited to an equal extent, or to 
the maximum amount possible .n each In order to fix the ideas 
this may be assumed to be the case ın what follows 

Let 1, 2, repre-ent the two molecules of the element ds, and 
1’, 2’, those of ds’, then the mutual potential of the two elements 
will be represented by the sum— 


Poy + Piy + Pyn + Pirs 
whee P,z 1epiesents the mutual potential of two molecules z 
and The author tahes the potential such that its positive 


differential coefficient in any diection 1s equal to the component 
of force ın that direction, and therefore we have— 


ds 
= =- cos 0 — cos 0' Ee 
ps de 





Pes ~ (1 P40.) he. Pale Bow GO 
r ee 
M M ds cos@ , fds cos #\2 
Rw = = = eae cost =- .). (31 
eS 1e =( dt c dt c ) (3) 
dt c 
M M ds’ cos 6" (5 cos 6’\* ) 
ry E i (pty co tions + 2 
Pra z — as cose! at oe Nae (32) 
ace 
M ° 
Py=- A . e- ee e e e (33) 


ī Kundt has recently shown that heat conduction 1s probably effected ın 
a similar maaner (Szfzwngsberichte der Berliner Akademie, 1888, p 271) 
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The constant M, according to (28}, depends on the two current 
elements and measures the electuical energy of the medium 
between them 

In (30) «= 0, 7 =O, in (31) €= 0,7 =1, n (32) €= 1, 
n=0, m (33)€ = =r" 

Substituting for p its value from (29), and neglecting the 
second and higher powers, we find for the electro-dynamic 
potential of the two current elements— 


dN = 2M cos 8 cos 6’ dsds’ , (34) 
C 
which grves for the potential of two closed arcuits— 
i V= = [px cos 8 cos 6’ asas’ (35) 
c 


where M ıs an electrostatic constant and ¢ the velocity of light 

In the case of closed circuits we know hat the value of V 
remains unchanged if cos ð cos @'1s 1eplaced by cos {as, ss‘) 
and therefore we arrive at Neumann’s expression for the mutual 
potential of two closed circuits, namely— 


V= Z f f M cos (ds,¢s') dsds' (36) 


These expressions for V have been obtained by neglecting the 
second and higher powers of pje, 1/e ds/dt, and t/e ds'{dt, 
moreover, the dependence of the energy on the wave-length was 
only expressed m terms of a mean value A , so that the ex- 
pressions are only to be considered as approximately true Ii 
1s evident that they cannot hold good if either of the quantities 


a become equal to or gieater than the velocity of light— 


that 1s to say, both the relative and absolute velocities of the 
particles must be less than that of light, and r will be shown in 
what follows that this hmntation 1s of the utmost importance ? 


§ 14 Webers Fundamental Law 


von Helmholtz has investigated the mutual potential of two 
current elements on the assumption that it 1s of the form— 


Mo + x) cos (ds,ds") + (I — x) cos @ cos 0 | asa! 
eo 


Putting « = — 1, this expression agrees witn Weber's Jaw and 
also with (34), showing that the author’s theory leads to Weber’s 
taking the,sum 4 of the electrostatic and electro-dynamic poten- 
tials, we arrive at Weber’s expression for the potential of the 
ay eee 
and the authou’s expression for d V leads to Weber’s expression 
for the repulsion between two particles, namely— 
4 2c4 co at 

von Helmholtz’s objections agamst Weber's iaw must now be 

7 All the electric rays proceeding from 2 will not be absorbed by r’ unless 
(§ 12) the two conduc tors are of the same material if they are of different 
fore the expression (35) will only give an approwmate value of the mutual 
potential From a physical point of view, 1t woule perhaps be more reason- 
instead of being, ore strongly electrified and one unelectrifted, are distri- 
buted in an approximately regular manner throt ghout all the intermediate 
be replaced by a double integral, of which this sum will be the mean value 

f ‘These conditions are known experimentally to be fulfillaa for while the 
wires 1s, according to Fizeau, Gounelle Frohhch, and W Siemens, from 
109,000 to 260,000 kilometres a second, See Sir W Thomson, “ Mathe- 
Phystk,” vol ıv p 403, 4th edition According to the author's theory, 
the propagation of electric waves zs vacuo must take place vith the velocity 
found to be different ` See vonHelmhoitz, “ Wissenschafthche4 bhandlungen ” 
vol u p 62g9e¢seg In fact, Hertz has found this velocity to be distinctly 
ary 1888) She increase may be due to the electrical exciration of the air 
particles, and their consequent repulsive action on one another With 
Wiedemann's Annalen, vols xxv. and xww 

See Riemann, “ Schwere, EJectricitat, und Magnetismus, ’ §§ g6and 97 

tplied by./# It may also be noted that the author uses as/af and ds’id# to 
denote the velocity of prepagation of an electrical disturbance, and not 

4 “ Wissenschafthche Abhandlungen,” vol u p 636 ef seg The two equa- 
tions which follow may be interpreted as meamng that tae guantıty of 


law In fact, putting 8 =0, # = x, and ds = ds’ = dr]2, and 
two particles, namely— 
d 2, 
Aaa] 
M Ifa rer 
(i) tea} 

considered, and his own examples may be taken * 
matenal, e and n can only approximately assame the value unity, and there- 
able to assume that the partscles in the elements ds anc ds’ respectively, 
stages In thts case the sum of the four expressions (30)(43) will have to 
velocity of light 1s about 300,009 kilometres a second, that of electricity in 
matical and Physical Papers,” vol n p 13x, 2nd Wiillner’s “ Experimental 
of light, but the theory would not be affected if the velocity in ar were 
greater than that of light (Sztzungsherichte der Berl.ner Akademie, Febru- 
respect to electro dynamic determinations of the constant c, see Himstedt, 
It should be noted that Riemann uses ¢ to denote the velocity of light mul 
directly that of a molecule s 
electricity ın motion depends on 7, which 1s in agreement witk § 12 





Suppose a ponderable electrified particle of mass q to be re- 
pelled by a stationary quantity of electricity at the origin, m the 
direction of the joing lme > Let a force R of the ordinary 
kind act on the miss y so as to diminish 7, then the differential 
equation of motion of the electrified particle w1ll be— 


da Mji (g> 7 a lir, 
at 


MOF oa 

or, putting M = pyc*— 
pda Mf I /@ j 

“e(I- = => =| +R 

H( 7 jz r\ aa 
Choosing the imitial circumstances, so that Z = 0, when the 
velocity and the work done by R are both zero, and supposing 
tnat + then has the value t, tne principle of conservation of 


2c? 


I- 





energy gives— 
= 2 
z nt -2) (2) = M( = - 3)+ R, 
Zz 1 atj L r, 
where 
t= fR ory 
o di 


If, now, R? < - M, von Helmholtz points out that the moving 
particle must always approach the stationary*dne , its velocity 
meanwhile increases without limit until, for a distance 7 = p 
(the so-called cr:tical distance, see § 12), 1t becomes infinite, so 
that a finite force can give an infinitely great velocity to a 
mass p by a finite expenditure of work This impossible result 
1s not, however, a consequence of the author’s theory, owing 


to the Iumitations stated at the end of § 13 Forif the velocity 2 


increases without I:mit, 1t mast exceed that of the velocity of 
hght, and then Weber’s law ceases to hold good 

It would be easy, by expanding the four previousty-considered 
partial potential expressions, 1 terms of c/p, c/ds/dt, and 
c{ds /dt, to obtair a law for the further motion, but there ts no 
object ın domg so as ıt will be seen from what follows that this 
new law would again only hold up to a certain limit not far 
removed from the first 

In the first place, ıt ıs doubtful whether, when moving so 
rapidly, the poncerable molecules could traverse the ether 
without resistance In the second place, the electrical energy 
transferred from the fixed origin to the moving particle has been 
assumed to be inversely proportional to the wave-length, and 
the latter has been regarded as varying giaduailly within the 
given limits This was allowable for good conductors, since 
their molecules must be specially sensitive to electrical dis- 
turbance, and therefore have a very Jarge number of very small 
critical periods Wath the very great velocity assumed, the 
wave-lengths of the disturbances proceeding from the ongin will 
be greatly shortenec before acting on the mass u It will follow, 
therefore, that only such vibrations avill cause electrical exctta- 
tion which already have so great a wave-length that they will 
really appear as ght, or ultra-violet, vibrations, and not as 
electrical vibrations Now, in the case of all known substances, 
these critical wave-lengths do not come together in great num- 
bers, and therefore cannot be treated as forming a continuous 
senes 

If such rays are emitted from the ongim, they can only give 
rise to electrical excisation by separate impulses, and will there- 
fore only cause a slight temporary variation in the acceleration 
of the particle u due to the steady action of the force R 

We may therefore conclude that a particle easily susceptible* 
of electric excitation will be electrified if 1t is made to approach 
a source of hght wih very great velocity, and this the more 
readily, the higher the refrangibility of the light from the source 
The requisite velocity must exceed that of hght by a defimte 
amount 

‘The author 1s not aware that this conclusion has as yet been 
directly verified by any experimentzl evidence, unless Hertz’s 
observations of the effect of light on the electric spark? may be 
explained in this way, but it 1s directly supported by the 
phenomena observed in Geissle: tubes, as will be shown below 
Consider, moreover, the motion of the particle u away from the 
origin at an equally great velocity, then electrica] waves proceed- 
ing from the origin will be lengthened, and act on the particle 
as light waves, causing ıt to glow Tnus electric glow will first 
appeai of a blue colocr, gradually passing through the various 
colours of the spectrum towards the red, as the velocity further 


E Sttzungsberichte der Berliner Akaaen we, 1887 pp 487 and 895 
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increases, aad of tlus electric glow many instances could ve 
cited, both ın Nate and in the laboratory 

Consider, in the first place, the glow surrounding a point from 
which an electitc discharge 15 taking place By means of the 
electuical repulsion, the density of the au immediately surround- 
ing the point will be so far diminished that a single air-particle 
will be able to traveise a sensible distance with a veiy great 
velocity, and therefore give ise tothe glow Here itis not a 
question of particles becoming electrically excited by radiation 
from the point, but of, those which are electrified by actual 
contact withit As soon as they have lost some of their elec- 
trical energy they will again become sensitive to electucal 
radiation There must therefore be a dark space immediately 
surrounding the point, and outside this an electiic glow, which 
explains a well-known phenomenon always observed im the 
iarefied atmosphere of a Geissler tube The stiattfication can 
also be explained very simply, for the glow causes a diminution 
m velocity, for when the electrical waves from the positive 
electrode give rise to Inminous instead of electrical vibrations 
in the particles of gas, the repulsion will be diminished, and 
therefore the velocity will graduclly become less than that of 
light, when the particle will agai become sensitive to the 
electrical radiation The velocity will therefore again increase 
untul the glow apars again, thus giving rise to a stratified 
appearance The velocity i the glowing layers will naturally 
be greatest in the neighbourhood of the positive electrode, and 
here, therefore, light will be given off of all the colours cor- 
responding to the critical periods of the gas contained in the 
tube, which 1s ın accordance with observation According to 
the author's theory, the electrical excitation takes place by the 
“transference of ponderable gas molecules from the positive to 
the negative electrode After they have parted with their 
electrical energy to the latter, they will retuin tn an unelectrified 
condition to the positive electrode to which they will be 
attracted, and at the same time repelled from the negatrve elec- 
trode There will be no dark space surrounding the negative 
electrode, because the particles leaving it will have httle or no 
electrification The velocity of the retuiming molecules will 
increase as they approach the positive electrode, so that there 
can be no further transformation of electrical into lummous 
energy In very high vacua the velocity of the retuining par- 
ticles may become gieat enough for electrical energy to be 
excited in them by the 1ed glow of the positive pole, by* which 
their velocity will be still further ıncıeased The velocity of the 
returning particles will ın this case ultimately become so much 
greater than that of the lummous molecules moving away from 
the positive electrode as to cause a sensible increase in the 
density of the gas surrounding ıt The result of this will be to 
prevent the formation of the positive glow, and the whole tube 
will become filled by the negative glow The density m the 
neighbourhood of the negative electrode will therefore be 
diminished, and the returning molecules will leave ıt with still 
greater velocity If both electrodes are at one end of the tube, 
the molecules returning towards the positive electrode will be 
deflected by the layer of dense gas surrounding it, against the 
sides of the tube, gıvmg rise to fluorescent phenomena, as 
explained in § 31 (September 6, p 461) If the complicated 
phenomena which have recently been observed in Geissler tubes 
by Crookes and Hittorf can be thus simply explained, it will 
afford an important confirmation of the author’s theory 

These considerations may be applied to the explanation of 
many cosmical phenomena, such as the aurora and the light of 
comets It is quite possible that the particles of a comet’s tail 
moving with great velocity towards the sun may become 
electrified by means of the sun’s light 

The formula previously obtained are applicable to the deter- 
munation of the motion of an electiified particle, in the case in 
which no piopet luminous vibrations are given off from the 
ongin, or wheie these may be neglected, for the equations 


(29) to (33) give in this case for =or— ty R= Ry, and 


consequently— 


£(n-8 2 = M(= -> + M 
2 Fa E 
Also— 
uyd 2M M, Me ; 
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And dr/dé can hence only become infinite when the positive 
quantity X becomes infinite, or 7 = 0 von Helmholtz’s 
objections, therefore, do not apply to tlus equation 


§ 15 — Elet ical Eratation 


The foregoing theory easily eaplains the different methods ot 
electrical excitation 

(1) The fmetion of two bodies sets their molecules mto 
vibration, which appears in the form of heat The resulting 
impacts of neighbouring molecules will most readily excite 
Internal vibrations of the cutcal periods, for which they 
are specially sensitive If the molecules are exceptionally 
sensitive to vibrations of very shoit periods, they will be 
easily electufied, the process bemg exactly analogous to 
the production of lummons vibrations by heating gases, as de- 
scribed in § 4 (August 23, p 407) Electro-positive bodies 
will be those which are most sensitive, and these will, according 
to the theory, attract other less electrified bodies In the 
ordinary frictional electrical machine the glass will therefore be 
more strongly excited than the rubber The explanation of the 
collecting action of pomts on tke prime conductor 1s given by 
the consideration that at a point the molecules are more fully 
exposed to the electiical radiation from the glass plate, and 
being electrically excited by th.» radiation communicate then 
electrification to the prime conductor by conduction, as explained 
in § 13 

(2) Electrification by the action of heat takes place in the 
same manner, and it 1» clear that the molecules m crystals, bemg 
regularly disposed with their axes in definite directions, will be 
electrified Thermo-electrical currents are also eaplamed For 
if one of the junctions of a circuit consisting of two dissimilar 
metals ıs heated, the more sensitive metal will receve more 
electrical energy than tne other, and give rise to a positive 
current The potential difference at the junction will depend 
on the internal constants of the molecules in the two metals, so 
that we cannot expect to be able to express ıt by any simple 
general law 

(3) Electrification by simple contact. of two d.ssimilar metals 
1s not so easily explained 1f the effects of heat pressure, and 
friction are excluded It 1s, however, possible that the close 
contact of differently vibiating molecules may disturb the intenal 
and therefore the external energy, aid thus give mse to electri- 
ficasion The electrification of simular metals by contact could 
be explained in the same way 

(4) Electrification by chemical action ıs completely explained 
by the author’s theory, the production of electzical vibrations by 
this means being exactly analogous to the similar production of 
heat- and light-vibrations Such chemical action must, in the 
autho1’s opinion, play an important part in the galvanic cell, 
though contact electrification may also have a share in the 
action The contact between copper and sulphuric acid, for 
example, 1s a very intimate one At ordmary temperatures the 
molecules of both substances will be in motion When two 
different molecules co lide, their mternal equilibrium will be 
destroyed, and they will therefore, according to § 8 (September 6, 
p 460) form a chemical compo-nd, provided the critical vibrations 
of the compound are, at the given temperature, less easily excited 
than those of the separate elements, which we must assume to be 
the case, from the strong chemical affinity which 1s experimentally 
known to exist between copper and sulphuric acid During 
this process electuificatzon will take place if the maximum 
mternal electrical energy 1s less for the compound than for the 
constituents, exactly as hydrogen in combining with oxygen to 
form water produces light, and chlorine in combining with 
hydrogen to form hydric chloride produces heat The electricity 
set free will be carried away by the copper, the latter being a 
good conductor The accumulation of electricity in the copper 
1s prevented, however, by its being used up again in forming a 
chemical compound with the zinc 

G W DE TUNZELMANN, 
{To be continued ) 


COMPRESSIBILITY OF WATER, SALT WATER, 
MERCURY, AND GLASS! > 


THE pressures employed ın the experıments ranged from 150 
to 450 atmospheres, 80 that results given below for higher or 
low er pressures [and inclosed ın square brackets] are extrapolated, 


1 Extracted, with the sanction of Dr Murray, from a Report by Prof. 
Tait, now in type for a forthcoming volume of the Challenger publications 
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A simila: remark applies to temperature, the range eaperimentally 
tieated for wate: and for sea-water being only o° to 15°C Also 
it has been stated that the recoiding indices are hable to be 
washed down the tube, to a smal! extent, during the ielief of 
pressure, so that the results given are probably a little too small 


Compnressibility of mercury, pei atmosphere © 0000036 

Pa » glass O 0000926 
Average compressibility of fresh water per atmosphere— 

[At low pressures 520 1077- 355 10%+43 10°%7] 
For r ton = 152 3atm 504 360 4 
2 y =3046 ,, 490 365 5 
3» = 456 9 » 478 370 6 


The term independent of ¢ (the compressibility at o° C.) 1s of 

the form— 
1077(520 — 17p + f°) 

where the unit of Ż 1s 152 3 atmospheres (1 ton weight per 
square mch). This must not be extended ın application much 
beyond » = 3, for there ıs no warrant, experimental or other, 
for the minimum which it would give at = 8 5 

The point of minimum compressibility of fresh water 1s 
piobably about 60° C at atmospheric pressure, but ıs lowered 
by increase of pressure 

As an afp oxentateon through the whole range of the experi- 
ments we have the formula— 


scorer _ g? :) 
30 + p 1000c/ ’ 


while the following formula exactly represents the averaze of all 
the experimental results at each temperature and pressure— 


107%(520 — 17% + #°) — 10°%(355 + 5A)¢ + 107%3 + A)? 


Average compressibility of sea-water (about o 92 of that of 
fresh water)— 


3t 
400 





, [At low pressures ... 481 1077 — 340, 10°% + 3 10792] 
For 1 ton 462 320 4 
215, 447 5 305 5 
3» 437 5 295 5 


Term independent of s— 
' 1077(481 = 21'252 + 2 2577) 
Approximate formula — 
' 0 00179/ n É 
38 +2 150 
Minimum compressibility point, probably about 56° C at 
atmospheric pressure, 1s lowered by increase af pressure 


Average compressibility of solutions of NaCl foi the first ż 
tons of additional pressure at o° C 





| 
10000 


G 


o 00186 
36+ pts 
where s of NaCl 1s dissolved in 100 of water 

Note the remarkable resemblance between this and the formula 
for the average compressibility of fresh water ato” C , and 2 + s 
tons of additional pressure 

[Various parts of the investigation seem to favour Laplace’s 
view that there ıs a large molecular pressure in Iiquids In the 
text 1t has been suggested, in accoidance with a formula of the 
kinetic theory of gases, that in water this may amount to about 
36 tons-weight on the square inch In a similar way ıt would 
appear that the molecular pressure ım salt solutions ıs greater 
than that in water by an amount directly proportional to the 
yuantity of salt added ] 

Sia miles of sea, at 10° C. throughout, are reduced in depth 
620 feet by compression Ato’C the amount would be about 
663 feet, or a furlong (This quantity varies nearly as the 
square of the depth) Hence the pressure at a depth of 6 miles 
is nearly 1000 atmospheres 

The maximum-density point of water ıs lowered about 3° C 
„by 150 atmospheres of additional pressure 

Fram the heat developed by compression of water I obtained 
„a lowering of 3° C per ton-weight per squaie 1nch. 

From the 1atio of the volumes of,water (under atmospheric 
pressure) at o° C. and 4° C , given by Despretz, combmed with 
my results as to the compressibility, I found 3°17 C , and by 
direct experiment (a modified form of that af Hope) 2°7 C. 


ee ee 


The circumstances of tms expei:ment make it cerfain that the 
last result 1s coo small 

Thus, at adinary temperatures, the expansibility of water 1s 
increased by the application of pressure 

In consequence, the heat developed by sudden compression of 
water at temperatures above 4° C increases in a highei ratio 
than the pressure applied, and water under 4° C may be 
heated by tre sudden application of sufficient pressure 

The maximum density cometdes with the freezing point at 
— 2°4C, under a pressure of 2 14 tons 





SCIENTIFIC SERIALS 


In the Journal of Botany for August and September, a con- 
siderable portion ıs occupied by the continuation of papeis, to 
which ieference has already been made—Messrs Duitten and 
Boulger’s biographical index of British and lush botanists, 
and Mi G Mwray’s catalogue of the muime Alge of the 
West Indian 1egion—M W H Beeby iecoids an addition 
to the Buitish Phaneiogamic flora in Calhtrache polymorpha — 
Mı A Fiyei aas some critical remarks on Potamogeton fluitans 
—A number of new feins fiom Westein Chwa, and from Mam 
pwu, in India, are descuked by Mr J G Bake: and Colonel 
Beddome 


THE numbers of the Botanical Gazette foi June-August con- 
tain quite an unusual number of aiticles of general interest 
Bryologists will find a descuiptior of eight new species of moss 
fiom North America, each illustrated by a plate , in fact, the 
plates in these three numbers are very numerous and excellent 
—Mi Chas Robertson discusses the origin of zygomorphic 
floweis fiom the pomt of view of evolution —Of floweiing 
plants, we have descriptions of new species from Westen 
Ameca (chiefly Umbelliferze) and from Guatemala, by Messrs 
Coulter: and Rese and Mi J D Smith —Mr F C Newcombe 
desciibes the mode of dissemmation of the spores of Equisetum 
im the splitting of the sporange end the carriage of the spores 
by means of tne elaters—Mi A F Forste describes (with a 
plate) the adaptation to cross-fertilization in vaiioas species 


American Journal of Mathematscs, 1888 (Baltimore, Johns 
Hopkins University) —The obyect of M R Liouville’s pape, “Sur 
les hgnes géodesiques des surfaces 4 courbure constante,” with 
which vol x No 4 opens, 1s stated by him to be “ d’indiquer 
la signification géométrique des équations differentielles du 
second ordie avant lem intégia.e genéiale linéure par rapport 
aux constantes arbitraires, et de forme: lems invanants pou 
toutes les substitutions qui ne changent point, soit l’inconnue, 
soit la vaitable indépendarte” (pp 283-292) —The following 
memoir, on the primitive groups of transformations in space 
of four dimensions, by Janes M Page, 1s likely to be very 
serviceable, as it 1s the fist continuous account in Engush of the 
researches of Sophus Lie on the theory of gioups of trans- 
formations Lie himself has developed the theory in a seues 
of papers which date from 1873, and has not published any con- 
nected work on the subject (pp 293-346) —-W C L Gorton 
writes on line congruences He treats the subject by 
quaternions, and obtains all Kummen’s 1esults (Cred, vol vn ), 
and 1s enabled by his method to carry out certarı steps which 
are only indicated by this wiiter (pp 346-367) —The volume 
closes with a notelet by Piof Fianklin, entitled ‘Some 
Theorems conceming the Centre of Gravity” This contSins 
‘falmost instantaneous ’ proofs of Lagiange’s two theorems on 
the centre of gravity 

With vol mu No 1, we have what stuhes us as being an 
admirable likeness of the gieat Fiench mathematician, Charles 
Hermite We have pievicusly expressed om pleasure at 
this new depaiture of the editois of this jounal, and hope 
their catering for mathematicians will meet with material 
approval —The first communication 1s a memoir on a new 
theory of symmetric functions, by Captan P A Mac- 
mahon, RA Ths prolific young mathematician is doing ex- 
cellent work, and the pages of the journal are just suited to 
present his results in the most effective form The paper is 
intimately connected with a 1ecent one, by the same writer, com- 
municated to the London Mathematical Society, in which he 
gives a sketch of an extension of the algebra of the theory of 
symmetrical funct ons, and es*ablisnes the basis of a wide de- 
velopment ‘‘ The main object of the memon 1s to show clearly 
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the prope: place of the ‘symmetric function tables’ as studied 
by Hirsch, Gales Durfee, and others, in the algebra of such func- 
tions , to point out that the fact of then existence depends upon 
a wide theorem of algebiaic 1ecipiocity which leads to an equally 
wide theorem of algebiaic expressibility, and that they are a 
paiticular case, and not the most important case from the point 
of view of application, of a system of such tables” (pp 1-36) — 
Prof W W Johnson contributes a paper on the integrals m 
seres of binomial differential equations (pp 37-54) ‘* Binomial 
equation” is here used in Boole’s sense —Some inteiesting geo 
metrical 1esults are giwen in the next paper, by M d’Ocagne, 
‘f Sm certaines courbes qu’on peut adjoindre aux courbes planes 
pom l'étude de lems piopiietés infinitesimales ”, (pp 55-70) 
—Prof Cayley closes the number with an in talment in the 
surfaces with plane o1 spherical cu ves of curvature (pp 71-98) 
The pape: ıs a reproduction in a compact form, with, additional 
developments, of papers by Bonnet (Journal de Ecole Polyt , 
t \\, 1853, pp 117-306), and Senet (Liouville, t avin » 1853, 
pp 113-162) 


Engler’s Jahi bucher, vol xm Part 5, contams —Conttibutions 
to the knowledge of the Cupulifer, by K Prantl The author 
concludes that the segments of the cupule aie not themselves 
leaves, but outgiowghs of the axis covered with leaves, and that, 
with the exception of this peculiauty, the male and female 
catkins are similarly constructed Hus views will be stated in 
Engler’s ‘‘ Die Naturliche Pflanzenfamilien,” fo. which this pape: 
was a preparatory study —A 1evision of Bentham and Hooker’s 
‘*Geneia Plantarum,” and ‘* Floræ Columbre specimia selecta,” 
by H Kasten —The rest of the number 1s taken up with 
abstracts of botanical papers, and the list of the more Important 
works on classification and geographical botany published in the 
year 1886 

Vol 1\ contains the following articles —On_ the 1oots of the 
Aracer, by Max Lierau An investigation of the roots of about 
130 species fiom 46 genera of this natural order, leads the author 
to the result that those histological characters by which the stem 
and leaf of the sevcial sub orders of Ingle are distinguished 
recur’ also in the 10ots, and thus these organs, though performing 
the most varous physiological functions, have constant characters 
of systematic value —In his contubutions to the hnowledge of 
the Cappatidacex, Di Feid Pay discusses the questions of (1) 
the part taken by the axis in the construction of the flowg. , (2) 
the relation of the Cappaiidoidew to the Cleomoidex, ın respect 
of the andicecum He concludes that the dish, andiophoie, anc | 
gynophore, are of axial nature, and not the result of coalescence 
of sporophylls , futher, that the construction of the andreecium 
1» uniform thioughout the order, being based upon the presence 
of two dimeious whorls, increased often very greatly by duplica- 
tion —Obsei vations on the organization and biological conditions 
of northein trees, by F W C Areschoug —Specilegium 
canariense, by H Chust- -Di Mailoth gives an intelesting 
account of the morphology, anatomy, and biology of the Naras 
(Acanthosie) os hori ida, Welw ) of the south-west coast of Africa, 
and of obseivations of the peculia: property of the fruit in plo- | 
moting the coagulation of milk —On the flora of the German | 
last-Asiatic Protectorate, by K Schumann —Contributions to | 
the morphology and classification of the Ranunculacen, by K 
Prantl The author distinguishes ‘‘honey-leaves’? (Hovz,.- 
dlatter ) fiom the perianth, defining them as “floral leaves, the ! 
chief function of which 1s the secretion of honey, and which have | 
been produced from stamens independently of the differentia- 
tion of the perianth into calyx and corolla” thus he would 
des€ribe the corolla of Ranunculus as consisting of such ‘‘ honey- 
leaves,” while the calyx would beiregaided as a simple perianth 
The greate: part of the paper 1s occupied by the classification of 
the speties within the genera —New contributions to the flora 
of Greenland, by Eug Warming — Contributions to the know- 
ledge of the walnut (Juglans regia, L )by Dr M Kronfeld, 
with two plates —A posthumous paper, by Dr. Hillebrand, 
descriptive of the vegetation of the Sandwich Islands —Orchi- 

daceze herbaru Dom -J Arechavatetee det et descr » by F 
Kianzlin—Dr A Breitfeld, ın a paper on tne anatomical 
structme of the leaves of the Rhododendioidez, attempts to 
rank anatomical details with the characters of flower and frut m 
the classification of the gioup, and finds the most useful 
characters 1n the epidermis —On continuous and saltatory varia- 
tion, by Franz KraSan —Biographical notices on some of the 
collectors and authors named in the “ Plante Ryddeane,” by 
F von Herder —Marme Alge of Pueito-Rico, by Dr F Hauch 





—In addition to the above original treatises, the volume for the 
year contains a list of the papeis of 1887 on the classification, 
description, and geoiogical distribution of plants, as well as 
abstracts of the most important of these 





SOCIETIES AND ACADEMIES. 
SYDNEY 


Linnean Society of New South Wales, July 25 — 
Dr J C Cox, Vice-President, in the chair —The following 
papeis were read —The insects of King’s Sound and its vicinity, 
part 2, by Wiliam Macleay This paper contains a list of all 
the Lamellicorn insects in the collection made by Mr Froggatt 
m the West Kimberley district Of the seventy-six species 
recorded, fifty-nine are described as new, but are all refeiable to 
known genera The genera most numerous ın species are Ortho 
fhagus and Heteronyx The subfamily Cetonzudes 1s repie- 
sented by four species only —Catalogue of the known Coleoptera 
of New Gunea, &c , pact 2, by George Masters, Curator of the 
Macleay Museum Part 2 of this catalogue, comprising the 
Tetrameious and Tiimerous divisions, amounting to about 1100 
species, completes the list of Coleoptera hitherto desctibed from 
the region unde: consideration The total number of species 
recorded 1s 2079 —Malaysian land and fresh-water Mollusca, by 
Rev J E Tenison-Woods After some introductory 1emarks 
on the extent and physica. geography of the 1egion under con- 
sideration, and on the characteristic features of its land and 
fiesn-wate: Mollusca, the author gives a list of about 400 species 
indigenous to the Malay Peninsula in the States south of Keddah, 
and the Indian Archipelago, not .ncluding the Philippines and 
New Guinea A bivhographical list is appended — Mr Ogilby 
exhibited a spec men of a deep-sea fish (Ches ophthalmus mgri- 
Penns), ongmally descibed by Di Gunther in the Ann o) 
Nat Hist , 1878, and figured in vol xxu of the “ Challenger 
Reports ” The original specimens were taken by the Challenge) 
naturalists off Twofold Bay, in 120 fathoms , the specimen ex- 
hibited was captmed quite 1ecently off Port Jackson m 70 
fathoms, the only otne sccasion on which the species has been 
met with since its discovery —Mr Ogilby also exhibited a 
photograph of Acanthias Blainvulu, not bitheito recorded from 
New Scuth Wales, and one of a vanety of Acanthocinus 
Attoreus, ouginally desaibed by Forster m`‘ Cooh’s Voyage,” 


' the forme: haying been taken in deep wate: off Port Jachson, 
the lattcı unde: stones between tide-marks at Lord Howe 


Island —Mr Brazier exhibited a spherical stone, about 3 inch in 
diameter, found in the crop of a Goura pigeon (G Alber tist, 
Sahad ù, fiom Hall Sou d, New Guinea Also a tube of fresh- 
Water shells (Segwentera austrahensis, E A Smith), from 
Waterloo Swamps —Mr MacDonald showed under the micio- 
scope an interesting evhubit of Rotifers (AZegalots ocha sp ), hving 
m clusters on pond weed —Mr Burnell exhibited two hving 
slow-worms (Zj faits uigrescens), from Wentworthville, near 
Parramatta —Mr Deane exhibited a remarkable evciescence on 
a rout of l/onoteca elliptica, found by Mr J F Fitzhardinge in 
the neighbowhood of Sydney, a specimen of an apedal hzaid 
(Dima impar) found vy Mr C F Pree, of Arable, near 
Cooma, where the species is said to be abundant ın basaltic 
countiy, and examples of concretionary nodules occuiing 
abundantly in a slaty rock in a cutting near Biedbo on the 
Goulbuin to Cooma Railway 


PARIS 


Academy of Sciences, October 1 —M Des Cloizeaux in 
the chair —Relative va ues of the two constituents of the force dis 
played in the stroke of a bird’s wing, deduced from the direction 
and insertion of the fibres of the great pectoral muscle, by M 
Marey Of the forces m question, one, as shown m previous 
communications, equals the weight of the bud and enables it 
to resist gravitation, the other 1s horizontal and enables it to 
resist the an From a study of the disposition of the muscular 
fibres of the breast, the author now infers that the latter force, 
contrary to the general opinion, 1s muth greatei, and ma¥ even 
be double that of the former —Positions of Barnaid’s comet 
(September 2, 1888) measured at the Observatory of Besançon 
with the 0 22m equatoual, by M Gruey The observations 
cover the period from September 5-15 —Observations of Sawe- 
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Observatory of Bordeaux, by MM G Rayet and Courty The 
observations range from April 4 to Juy 12 —Potential energy 
of the giavitation of a planet, by M O Callandreau The 
object of this note ıs to show that the potential energy of a 
planet’s gravitation—in other words, the power of attraction 
displayed ın drawing the molecules fram boundless space to 
their present position—may be approximately calculated if .ts 
dimensions, mass, and angular velocity of rotation be known, 
irrespective of the law of internal densities —On actino-electric 
phenomena, by M E Bichat The passage of electuicity of 
high or feeble tension 1s known to be greatly facilitated when 
the electiified body 1s illummed by very refiangible 1adiatiors 
In a pievious cornmunication it was shown that in Stoletows 
experiment the substitution of a sheet of water for the metallic 
plate produces no deviation of the galysanometer, which seems 
to prove that the electricitysis no: tuansmitted by conduction 

This inference 1s confirmed by the exper ments here descr bed 
—On some new electric phenomena produced by radiations, by 
M Auguste Right In contmuation of previous researches, the 
autho: here 1eports a series of furthe: results connected with the 
same order of phenomena —On the employment of the sulphite 
of soda in photography, by M Paul Poiré The process here 
described has the advantage of avoiding the cloudiness pro- 
duced by the prolonged action of the carbonate Plates left 
forty-five minutes m the bath acquire a continual increase of 
intensity without presenting the least appearance of cloudiness 

~~On the land locomotion of reptiles and four-footed Batrachians 
compared with that of Mammalian quadiuneds, by M G Carlet 

The locomotion of frogs, toads, nzards, and the lke is de- 
scribed as a peculiai action, somewhat analogous to the trot of 

quadrupeds, and exactly like that of two men walking one | 
behind the other with contrary step It s a sort of slow trot, 
without any suspension of the body in the air —M_ Carlet com- 
municates a supplementary paper ın illastration of the same 
subject, on the locomotion of an imsect rendered tetiapod by 
deprivation of the two middie legs The experiment explains 
the persistence ın all these organisms of the six legs, which 
appear to be not meiely useful, but even necessary to secme 
stability and rapid locomotion —A series of papers aie con- 
tributed by MM Phihppe Thomas, P Fliche, and Bleicher, on 
the petrified vegetation of Tunis These fossils aie shown t> 
belong to the same Pliocene formation, and to be otherwise 
closely analogous to the well-known petrified forests in the 
neighbourhood of Caro Specimens of a like character h ave 
been picked up m Algeria and other parts of Mauntania, render- 
ing 1t highly probable that the whole of North Africa, from the 
Mediterranean to the verge of the Sahara, was covered with a 
somewhat uniform vegetation in Pliocene t'mes 


thal’s comet (1888, I ) made with the o 38 m equatorial at , 





SLOCKHOLM 


Royal Academy of Sciences, September 12 —Demonstra- 
tion of a proposition, which touches upon the question of the 
stability of the planetary system, by Prof Gyldén —The same 
exhibited a calculating machine made by Herr Sorensen —On a 
paper by Baron von Camerlander ın Vienna, on the fall of 
meteoric dust 1n some parts of Austra m February this year, by 
Baron Nordenskiold —The same exhibited a new mineral from 
Pojsberg, which he had named Brandtit —On crystals of | 
native lead from Pojsberg, by Herr A Hamberg —On two rew 
chlorides of indium, and on the density of the vapour of the 
chlorides of indium, gallium, iron, and chromium, by Profs 
Nilsson and Pettersson —On the theory of the numbers and 
functions of Bernoulli, based on a system of functional equations, 
by Dr Berger —On change’ of the sea-level at Altenfiord, by 
Commodore Littrehook —On some definite integrals, by Dr C 
F Lindman —Contributions to the theorv of 2 smgulav solution 
of a partial differential equation with two independent vanables, 
by Dr J Moller —Observations on the condensation of the 
vapour of water ın a humid, electrical atmosphere, by Herr G A 
Andrée —On a species of Annelida living with hermit crabs, 
by Dr Wirén —On some derivates of a B dichlor-naphthahine, 
by Herr P Hellstrom —On the former occurence of Fels 
cains in Scama, by Prof. Qvennerstedt —On Dahlht, a new 
mmeml from Bamle, in Norway, by Prof W C  Brogger and 
Herr II Backstiom —On the freezing pomt of dilute aqueous 
solutions, by Dr S Arrhemus —Gajvanometric measurements 
on the influence that 1s exercised by an electric spark on another 
spark, by Dr, C A, Mebius. 
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APPLICATIONS OF DYNAMICS TO PHYSICS 
AND CHEMISTRY 


Applications of Dynamics to Physics and Chemistry 
By J J Thomson, Mw A, FRS, Cavendish Professor 
of Expe1imental Physics, Cambridge (London 
Macmullan and Co, 1888) 


HIS ıs one of the most original books on mathe- 
matical physics which has appeared for a long 
tune Prof J J Thomson has elaboiated a method of 
very wide scope, and has applied it to a large number of 
problems of very different kinds A reader of the wok 
must perforce be struck not only with the mathematical 
ability of the author, but with the wide eatent of learning 
which enables him to wlustrate his theme by recent 
researches in neatly every branch of physics and physical 
chemistry 
The method employed ıs so essentially mathematical 
that ıt 1s not easy to desciibe ıt without the use of 
syntbols As, however, it ıs a matter of considerable 
unpoitance that those who are studying by means of 
expeliment the phenomena discussed by Prof Thomson 
should have some dea as to the progress already made in 
their theoretical explanation, ıt may be well to give an 
account of the general principles which he has used 
In ordinary dynamics it 1s necessary to specify the 
positions of the members of a system of bodies of which 
the movements or mutual actions are under considera- 
ton this is done by means of co-ordinates, which 
define their positrons at a given time with respect fto 
certain given lines or surfaces Ifthe system 1s ın motion, 
the values of these quantities change with the time, and 
thus the co-ordinates may be regarded as possessing 
velocities 
The difference between the kmetic and potential 
mnergies of the system (which 1s called the Lagrangian 
unction) can be expressed in terms of the co-ordinates 
and their velocities, and if this 1s done the magnitude of 
the force which is acting on the system and tending to 
nciease the value of any particular co-ordinate can be 
leduced fom ıt If no such force ts acting, ıt follows 
hat a certain 1elation between the co-ordinates and their 
‘elocities must be satisfied 
This ıs a perfectly general dynamical method, which 
ould be duectly applied to the complex system of atoms 
nd ether by which the physical phenomena displayed 
y any given body aie produced, if ıt were not for 
ificulties which Prof Thomson has attempted, as far as 
1ay be, to overcome 
In the fist place, the dynamical method presupposes 
knowledge of the 1elative positions of the members of 
ae system, 7 e of its geometiy, and we cannot at present 
xpress “such things as the distitbutions of electricity 
nd magnetism, for example,” in terms of the relative 
ositions or movements of atoms and ether 
In the next place, even when we can express certain 
hysical states in tems of quantities which completely 
esctibe all that we can observe, it 1s certain that in 
zneial they would not suffice to describe completely the 
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state of the body if we had the power of notmg every 
detail of its molecular structure 

Using theorems due to Thomson and Tait and to 
Larmor 1espectively, Prof J J Thomson shows that the 
second difficulty may be overcome if the co-ordinates of 
the values of which we are ignorant do not enter into the 
expressions for the kinetic energy of the system It then, 
howeve1, becomes necessary to modify the Lagrangian 
function, but this rew form 1s such that when it is ev- 
pressed ın terms of iny variable quantities and their 
“velocities” they satis‘y the mathematical condition to 
which a tiue geometiical co-ordinate and its velocity are 
subject If L’1s the modified Lagrangian function, and g 
any one of a series of quantities, 7), Yo , in terms of 
which and of their velocities 1t can be expressed, then— 

d ay H 
di aq 

The term co-ordinate is thus used by Prof Thomson in 
the generalized sense of any quantity m terms of which and 
of its velocity the moaified Lagrangian function can be 
expressed, and he assumes that as far as the phenomena 
unde consideration are concerned the state of a body 
maj be desciibed by four different types of co-ordinates 
These specify (1) the position in space of any bodies of 
finite size which may Le ın the system , (2) the strains in 
the system , (3) 1ts electrical, and (q) 1ts magnetic state 

The most general expiession for the Lagrangian 
function 1s then formed It may contain terms of various 
kmds Piof Thomsoz goes through „them one by one, 
determines what the phys cal conseqtiences of the exist- 
ence of each would ve, and if these are found to be 
contrary to experience concludes that the term in question 
does not exist 

Thus, for instance, 1: can be shown that if there were 
a term containing a p oduct of the velocities of a geo- 
metrical and an electrical co-ordinate, an electiical 
“current would produce a mechanical force proportional 
to -ts square, so that the force would not be 1eversed if 
the direction of the current was reversed” As this and 
other similar deductions are all opposed to experience, 
no such term can evisu 

A similar method 1s applied to the coefficients of the 
tems which are shown to be possible Thus a term 
exists which contains t^e squares of the velocities of the 
geometrical co-ordinates It conesponds to the expies- 
sion for the ordinary kinetic energy Prof Thomson 
inquires whether the kinetic ene.gy depends only on the 
geometrical co-ordinates, or whether it also vanes with 
the electiical state of the various members of the system 
The answei 1s given by means of an investigation of his 
own (Pa? Mag, April 1881), m which he has shown 
that the kinetic energ“ of a small sphere, of mass #7, and 
radius @, chaiged with e units of electiicity, and moving 
with a velocity v, 1s— 


{i w+ = ue he 

\2 15 2 
where p is the magı etic peimeability of the dielectiic 
surrounding ıt The effect of the electiification is theré- 
foie the same as if the mass had received an inciement, 
wl ich, howeve1, nume:ical calculation shows is too small 
to be observed It s, nevertheless, important that the 


mutual ielationship betw een orcinary kinetic eneigy and 
ce 
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electrification should be 1ecogn zed, as it foilows tnat the | a centimetie Ihe suggestion 1s made fhat we shor 
speed with which electrical osc.llations aie propagated | therefore expect an electufied diop of 1am to be lai; 
across any medium will be dimmushed by the presence | than an unelectiified one, so that this effect may help 
of conductors moving about nit “Thus if the electio- | proauce the laige diops of ram which fall in thund 
magnetic theory of light 1s tue, the 1esult we have been | storms The principle also leads to the conclusion t} 
discussing has an important bear ng on the effect of the | the deasity of saturated aqueous vapour im the preser 
molecules of matte: on the rate of propagation of light’ | of air 1s greater than if no othe: gas 1s present, and th 
It would take too long to follow che autho: m detail apat from othe: causes, 1aimgdiops would form mi 
through the interesting diseussicn wluch 1s pursued on ; easily “nen the barometer is falling than when it 
these hnes Another example mist therefore suffice | rising 
The specific inductive capacity vf a dielectric depends | The properties of dilute solutions are discussed 
upon the strain, and it follows thatthe distribution of stress | length, and the Lagrangian function is calculated 
which Maxwell supposes to exist in the electric field 15 | accordance with the views of Van ’t Hoff on the assur 
supplemented by another, which 1s due to the relation | tion thait the molecules of a salt in a dilute soluti 
between inductive capacity and strain Maxwell’s dis- | behave as though they were im the gaseous state 
tribution will be the same for all dielectr.cs, but Quincke | The results obtained cannot be considered faxoura 
has shown that though most dielectrics expand when j to the view that the effects of solution are capable 
placed in an electric field, tne fatty oils contract In} being stated in such smple terms  Rontgen =£ 
these cases the effects of what may be called the sup- } Schneicci’s experiments on the cofnpressibility of sai 
plementary distribution are contrary to, and gteater than, | solutions prove that the decrease in the compressibility 
those produced by Maxwell’s stress sometimes more than a hundred times gieater than t! 
Phenomena which depend on temperature are speually ! calculated on the wove assumptions Ihe authori a 
discussed, and an interesting conclusion with respect to ! points out that the rise m the osmometer, which 
thermo-electiicity may be notec It is that fiom the | explained ay due to the pressure of the dissolved salter 
heat developed by a current at a jim tion of two dissimilar | be capa ne of other Interpretations, and that at presi 
metals we can dete information as to that part only of ' the inccations of the instiument must be consider 
the electiomotive force which depends upon the tempora- | ambiguous 
tue Hence the Peltier eftcct cin throw no hght upon Inoizgh has perhaps been said to give an idea of | 
the absolute difference of potentiel between two diffurent ' method and scope of Piof J J Thomson s work 
metals e It 15 possible that some of the experimental rest 
A chapter 15 devoted to the calculauon of § the which z1¢ quoted requne fulle: con4fimation than th 
Lagrangian function in the smplcst case, when the body bave as vet recenved, but if the work 1s regarded as 
1s ina stcady state, when .t1s fec from all strain execpt , text-boch of mathematical physics this is a very mn 
that inseparable from the body at the tempcia-me we defect The author has developed a method of w: 
are considering, and when it 3s neither electrified nor , scope, and it is impoitant that it» applications should 
magnetized” Two forms ate found, which hold for the ; fully alh strated, even if the data assumed are not in 
gaseous and the liquid or solid states respectively The | cases urexceptionable 
general principle is also laid down, that, “when the: Ihe Look htcally biistles with novel suggestions a 
physical environment of a sysem 1s shghtly changed, ! points of interest An eaplanation of the fact recen 
and the consequent change in the mean Lagiang..n func- | discovered by Mr Shelford Bidwell, that ron becon 
tion increases as any physical pre cess goes on, then this | shorter when the magneuzing force 1s very great, | 
process will have to go on further in the changed system | effect of surface-tension on electromotive force, chemi 
before equilibrium 15 1cachec than in the unchanged ore, ! action in thin films the effect of a neutra] gas on dissoc 
l 
i) 
| 
l 


while 1f the change in the mean Lagrangian function | non— thes are some of the subjects, in addition to the 
diminishes as the process goes on at wij] not have to ` which hve already been mentioned, upon which we lig 
proceed so far” on turning over the pages haphazard 

As an example of this we ma, take the effect of a That t will make the study of physics and chemis 
charge of electricity on the vapoui-pessure of a liquid j easier 1s only m one sense tite Nahe! tetigit guod s 
Ifa spherical diop, of radius a, smrounaed by a medium | ef zav2% max, as applied to Prof J J Thomson, be fre: 
of specific inductive capacity K, 1s charged with: units of | translated, that he hardly mentions any law of phys 
electricity, its potential energy 15 1acteased by e? 2Ka, and | except to complicate it with correction terms 
thus electrification changes the mcan Lagrangian function From a more serious point of view, howevei, it 
by the amount ~e? 2Ka = Prof Tanmson quotes experi- | difficult to over-estimate the value of the establishment 
ments hy Blake to prove that when an electrified quid | the less obvious connections between phenomena 
evaporates the vapour 1s not electr fied, so that the charge On many points, such as Quincke’s and Bidwell's obs 
éis unatfected by evaporation, while the radius @ of course | zations on the changes of magnitude produced in t 
diminishes On the whole, then, evaporation algebraically | electric and magnetic fields iespectively, esperıme 
diminishes the term — ¢? 2Ka, and theicfme it w lE not | needed the support of theory, and Prof J J Thoms 
frocecd so fai as before the hquid was electiified ‘Thus | points oat causes te which the observed effects may 
electrification diminishes the yay ovi-tension by an amount | due A’most dailv, conscientious exvelmentalists 2 
which is limited by the insulating power of the ar The | spending time and ability in the detailed examination 
manmum effect 1s about eyual in magnitude, though | facts wh ch they cannot explain, and which they can a1 


opposite in sign, to that due to a curvature of a quaiter of | hope to explain by the most minute investigations, In{ 
. 
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cases just mentioned the labour was weil spent, but in 
others ıt 1s practically thrown away ın the attempt to 
pierce a labyiinth the clue to which can be found only by 
mathematics Prof J J Thomson’s book ought to be 
carefully studied by all physicists, and especially invest- 
gators who have discovered what they beheve to be anew 
fact In many cases it will suggest possible eaplanations 
which may prevent longeand wearisome gioping :n the 
dark 

The author 1s to be warmly congratulated on his work, 
which 1s an achievement of a high order, and which will 


add to his already great reputation as a mathematical 
physicist 





RECENT IVORKS ON ORNITHOLOGY 


Argentine Ornmthology By P L Sclater, MA,FRS, 
&c,and W H Hudson, CMZS Vol I,pp 1-xw, 
1-208, pls 1-x (London R H Poter, 1888) 

British Birds Key List By Lieut -Colonel L Howard 
Irby Pp 1-58 (London R H Portér, 1888) 

Burdsuesting and Bird-skinning A Complete Descrtptron 
of the Nests and Eggs of Buds which breed in Britain 
By Edward Newman Second Edition Revised and 
re-written, with diections for then collection and 
preservation, and a chapter on Bird-skinning, &c 
By Miller Christy Pp i-an, 1-138 (London T 
Fisher Unwin, 1888 ) 


R SCLATER AND MR HUDSON have combined 
their forces to produce one of the best books ever 
written on South American ornithology Each ıs a 
master of his own portion of the subject, for no one 1s 
better acquainted with neotiopical ornithology than Ir 
Sclater, and Mr Hudson has been known for many years 
as one of the best hving observers of the habits of birds 
in the field The scheme of the book, therefore, leaves 
nothing to be desired, and the whole of the “get-up,’ as 
regards paper, print, and illustrations (the latte: a matter 
of course when Mr Keulemans is the artist), 1s about as 
good as it is possible to be, and reflects the greatest 
credit on the publisher 
One of the most interesting features of the work will 
doubtless be the mtroeduct:on, which will appear in the 
second volume, when ıt will be possible to form some 
accurate notion of the relations of the avifauna of the 
Argentine Republic with that of the neighbouring States, 
a comparison which wili doubtless be of importance to 
all naturalists who are interested in the somewhat com- 
plicated natural areas of the neotropical 1egion At 
present the genera and species peculiar to the region 
treated of by the authors seem to be few in number, and 
they would appear to be limited to the more western 
portions of the country, especially the district of Tucuman 
It would be easy to give many extiacts fiom Mr 
Hudson’s charming writings on the habits of the birds, 
with the life-history of many of which he 1s as familhar as 
we are in England with that of many of ow Butsh birds, 
while his travels have enabled him in many instances to 
zve an account of species both in then summer and 
winter homes To any naturalist visiting Aigentina this 
300k will be of the Inghest value, the descriptions given 
vy Dr Sclater being shoit and concise, but sufficient for 
he identific*tioa of species while he ts to be congratulated 


also on the success with which he has contrived to 
attach an English name to each bud Everyone who 
has tried to do this, when writing on exotic birds, knows 
how difficult it 1s to invent Enghsh titles for species 
which have no counterpart in European nomenclature , 
and we must acknowledge that the names are a great 
Improvement on some of the zoology “as she 1s taught” 
at our Zoological Gardens Should some of the names 
bestowed upon animals in the “Zoo” ever be adopted in 
general works of travel, we might expect to find such 
tiuthful anecdotes as the following — 


“The insolent behasiour of one of the animals con- 
siderably annoyed us, from tts petsistent habit of making 
‘long noses’ at us On shooting a specimen we dis- 
covered that it was a Rude Foa (Caszs rudts),’ Sc , &c 

“Some interesting httle creatures now came in sight, 
dancing, apparently m perfect time, across the glade 
They proved to be Pleasant Antelopes (Tragelaphus 
gratus)? &c, &e 


“Just as I was emerg ng from a thicket I managed to 
trip over something which brought me heavily to the 
giound I fancied that I had fallen over a tree-stump, 
but on careful examination, ıt proved to be an Incon- 
venient Curassow (Cras zncommoda) which had somehow 
gotin my way,” &c, &e 

In his useful httle work, a “ Key List to Biitish Birds,” 
Colonel Irby has supphed a real want—a handy pocket- 
book, giving just the diagnostic characters of every 
species It ıs a desirable supplement to the “List of 
Brit.sh Birds” published by the British Ornithologists’ 
Union, which dealt with the nomenclagure of the various 
species, but which migh: also with advantage have con- 
tained diagnoses, such as Colonel Irby s industry has now 
supphed ` 

What Colonel Irby has done for the birds, Mr Mille 
Christy does for the eggs of British buds, and it 1s certain 
that with this ttle work in his hands tae young student 
can gain a very good idea of the eggs which are likely to 
be met with in England The call for this second edition 
of the late Mr Newmen’s woik shows apparently that 
there aie a good many egg-collectors in this county, 
notwithstanding the prohibitions of an Act of Paihament , 
nor can we state with truth that there is any falling off in 
the numbe: of students of the egg-collection in the British 
Aluseum since the Wild Birds Pieseivation Act becamelaw 
‘othe chapter on bird-skinning we would add a practical 
hint that before commencing operations a tiny wisp of 
wool should be inserted into the palate of the specimen 
Ihis greatly prevents the risk of discharge from the 
nos‘111s, and saves many a shin from being diaggled and 
spolt The American method of envcloping the prepared 
skin in wadding 1s also far preferable to our method of 
fastening a pape: band 1ound the specimen 

R BowDLre SHARP. 





OUR BOOK SHELF 


WWechanus By Edward Aveling, D Se 
Chapman and Hall, Limited, 1888) 


LIHIS is the first of four treatises on mechanics afd 
experimental science, published to meet the requirements 
of candidates in the matric@lation ex.mination of London 
Unnersi; The volume before us contains a gieat 
number of numeiical examples and exercises for students, 
and twenty pages are devoted to specimen examination 
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papers of various hinds The authors language is very 
inexact 1f compared with the language of Thomson and 
Tats “ Natural Philosopny,” or Dı Lodge’s text-beok 
It reads as 1f a shorthand-writer had taken notes of 
lectures, and the lecture: had published them after 
hasty conection This inexactness 1s visible ın almost 
every definition in the book We read of velocities 
acting and accelerations working New magnitudes are 
introduced, thus, “the intensity of a force is like the 
temperature of a body It ıs measured by the velocity 
communicated, apart altogether from the mass to which ıt 
is communicated” “But the quantity of a force 1s hke 
the amount of heat ına body Force-quantity is measured 
by the product of the velocity communicated and the 
mass to which it is communicated” (p 103) In defining, 
uf he can be sard to define, “:mpressed force,” the aathor 
uses expressions such as “so that when we speak o1 read 
of an accelerating force, for g, or 98 or 322, or @ per 
second per second ” 

This book would certainly not be recommended by us 
to any student who 1s desnous of obtaming a know- 
ledge of mechanics, but, for all we know, ıt may 
very well serve the purpose for which its author has 
designed it It 1s a book wnitten for candidates in certain 
examinations by a successful candidate The author has 
introduced side lines to catch a student’s eye, and we 
think this a very cleve1 contrivance Thus there ıs the 
side line “ Pressure” (p 2), and the student 1s directed to 
get off by memory “When a body ıs prevented from 
falling towards the earth by the hand or by a table, eg, 
the body exerts a certain pressure upon the hand or the 
table” [tis interesting to know from such an authority 
as D: Aveling that this ıs the sort of definition which 
satishes an examinel, and ıt seems to us that a study of 
this book by exammers would lead to very useful results 


Solutions of the Examples in an Elementary Treatise 
on Comic Sections By Charles Smith, MA (London 
Macmillan, 1888 ) 


MR SMITH has been weil advised in drawing up this col- 
lection of elegant solutions to the examples in his 
“Conics” His treatise 1s just now -~n the full tide of suc- 
cess, and seems likely to maintain its position for some 
time yet before a better one drives it into the backgiound 
This, then, 1s just the tıme when such aid as is here fur- 
nished 1s most acceptable to teacners, “many of whom,” 
as we have more than once stated ın these columns, and 
as the author here testifies, “can ill afford time to write 
out detailed solutions of the questions which prove too 
difficult for their pupils” We have compared many of 
the solutions here given with our own (m manuscript), and 
find that new light ıs thrown on some by M1 Smith’s 
thorough command of the latest methods We hase 
detected here and there a triflmg error, which may per- 
haps cause momentary trouble to a self-taught student, 
but there 1s sufficient dezail given to enable the reader, 
on careful perusal, to make the required correction In 
some cases more than one solution ıs given this ıs a 
good feature The possessor of the text-book and of the 
“ Soiutions” occupies a strong position, and should be 
able to attain considerable skill ın this particular branch 
of mathematics 


The Beginner's Guide te Photography 
the Chemical Society (London 
Rayment, 1888 


THIS 1s a second edition, 1evised and enlarged, of an 
elementary guide for those commencing the art of photo- 
graphy In it will be fouad practical hints as 1egards 
the choice of apparatus, and a goad explanation of the 
whole process of photographi@ manipulation, written in 
a manner which for beginners leaves nothing to be 
desired 


By a Fellow of 
Perken, Son, and 
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S Platts, including tables and directions and the latter, 
1f cairied out by the amateur, ought to give him good 
results 

There are, also, chapters on the production of lantern- 
slides, enlarging, and photomicrography, and the book 
concludes with a collection of the illustrations ieferred to 
init 





LETTERS TO THE EDITOR 


[Tke Editor does not hold himself responsible for opimons 
expressed by hes correspondents Nether can he nnder- 
take to return, ov to correspond with the writers of, 
reded manuscripis wntended for this or any other part 
of NATURE No notice 1s taken of anonymous communi- 
catons } 

Prophetic Germs 


IN his letter of October 8, the Duke of Argyll says that he 
sees great value in my statement (which he improperly terms an 
“admıssıon ”), that natmal selection cannot act upon any 
stiuctuie which is not already developed up to the stage of actual 
use He says, ‘‘ This is really all I wan? for my previous argu- 
ment, because all organs whatever do actually pass through rudi- 
mentary stages in which actual use 1s impossible” Here we 
have the Duke's” case :n a nutshell It ts easily dealt with 
Firstly, what the Duke terms an admission” on my part is an 
essential and explicitly stated element of Mr Darwin’s own 
expositicn of his theory Secondly, ıt 1s necessary for the Duke 
to demoastiate not tha. ‘‘all organs whatever,” but that some 
organs “do actually pass through rudimentary stages in which 
actual use is impossible ” 

The stages here alluded to are—if I understand correctly— 
ancestra’ stages, not stages in the embryological development of 
the individual 

I feel bound to stare that I do not know of any facts in the 
history cf either animal. o1 plants which lead me (01, I may say, 
which have led any important number of the vast army of writers 
and observers on these subjects) to the conclu-ton that any exist- 
ing active organ has passed through rudimentary stages in which 
actual use 1s impossibl2, if we set aside such cases as may be 
exptame:l by correlation of growth or by the persistence of 
vestiges of foimeily useful structures 

If the Duke of Argyll can show that any one organ has or 
“must nave” passed through such useless stages (not explicable 
as due to correlation of growth nor as mnheuited vestiges), he 
oughtat once to do so Mi Dawin, in Fis severe testing of his 
own theory, tied to fint such cases, and didnot find them What 
are they? My own opinion 1s that they do not exist, and that the 
Duke’s case collapses E Ray LANKESLER 





A New Australian Mammal 

A be. days ago, though tie kindness of Mr A Molineux, 
of Adelaide, a smal mole-like animal, which appears to be 
new to science, was forwarded to the South Australian Museum 
It was found on the Idracowie cattle-station, at a distance, I 
understand, of about Ico miles from the Charlotte Waters 
Telegraph Station, on the overland line from Adelaide to Port 
Darwin, but the exact cicumstances of its capture are not yet 
to hant The collector, howevei, reports that ıt must be of 
rare occurence, as, on yuestioning the aboriginals of the Ipcality, 
there was only one old woman who said she nad seen 1t before, 
and that upon a single occasion 

It 1s evidently an underground buirow:ng animal 1esembling 
somewhat the Cape mole (Chrysochloris) ın its general external 
appearance, but differing in many respects 

The total length is 13cm , inclusive of tie tail, which 1s 2 cm 
long Ihe head, 1ela ively shorter than Chrysochloris, has a 
roundec muzzle, the dorsal surface of which ıs covered by a 
hoiny sueld = WNos*rils transversely sht-hke No eyes visible, 
the skir passing unirteriuptedly ove: the ocular 1egion, but on 
1efectirg the skin on one side of the face a small cucular pig- 
ment s}ot 1s visible ın the positien of the eye No apparent 
bony orbit Tongue fleshy, broad at the base, and tapering to 
a blunt point No exsteinal ears, but the eai-openings distinct, 
Imm vde, and covered over with fur 

The fore-limbs are short, resembling somewhat those of a 
mole, out the manis ıs folded so that the lage nails of the 


An article on “ Exposure” has been added by Mr H | fourth wd fifth digits only are visible ın the natural position of 
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the hmbs Of these nails the fourth 1s 15 mm long and of a 
uniform width of 4 mm , ending very bluntly, the fifth ıs very 
slightly shoite: than the fourth, broad at the base (8 mm ), 
tapering 1apidly to a blunt point, the two together forming an 
outline rather like that of a goose mussel (Lepas) The nails of 
the thud, second, and first digits, very much smaller, form a 
senes gradually diminishing ın size ın the orde: named, and con- 
stitute a second row on the inside of the fowth and fifth, by 
which, as stated, they aie completely concealed from view 
What corresponds to the palm is the cleft between the two rows 
of digits 

The hind-limbs are also short, with the soles turned outwards 
What appears to be the fifth (ante1101) digit 1s verv short, with a 
short, broad, and stiong nail, the fourth 1s aimed with a long 
(7 mm ) nanow, cuved, and shaip claw, while the claws of the 
thud, second, and first are broad, flat, rounded at their points, 
and jomed together by a membrane which extends nearly to 
their points On the sole there ıs a hard, elongated, horny 
tubercle ciossing it transversely 

The tail, 2cm long, and § mm wide at the insertion, tapers 
to 3mm , and terminates ın a knob-like trp 

About 15 mm in front of the vent (? cloaca) there 1s a pouch 
in the integument abot 4mm _ wide, with the opening dnected 
backwards and having a depth ın a foiwaid duection of from 
4-5mm The surface of this pouch is devoid of hair, but 
the bare area 1s surrounded by thick fawn-colomed fur, with a 
shghtly 1eddish tint , ıt 1s possible, however, that this reddish 
tint is due wholly o1 ın part to some fernugmous-looking sand 
which ıs much mixed up with the fur The body generally, 
with the exception of the lower two thnds of the tail, which is 
bare, 1s covered with fu of a1athe: lighter tint 

With regaid to the internal parts, it 1s unfortunate that the 
specimen came to us completely eviscerated, and ın a bad state 
of pieservation generally , but in a small pait of the lower 
bowel which was left remains of ants weie found ‘The bowel 
te1minates at a wide vent (? cloaca), and I can find no tiace of a 
separate genital apertuie, nor of such openings into the supposed 
cloaca 

I have hot yet had time to examine with minuteness the 
skeleton, which unfortunately 1s also considerably damaged, 
especially about the occipital region , but from a cursory examina- 
tion of the recently-skinned body, I can note the folloygng 
points, with, I believe, accuracy — = 

Cranium relatively lage, no bony oibits , zygomatic aiches 
present , well-developed shoulder-girdles with slendei clavicles , 
pectoral muscles large , pelvis laige and strong, with a 1ather 
wide symphysis pubis, but no epipubic bones, eithe: actual or 
rudimentary , ubs, 14, angle ot lowe: jaw maikedly inflected 

The teeth aie peculai, and iequue a more extended 
desciiption than I can give at present, but the formula appears 
to he— 
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5 pi,m4 
‘This, however, may 1equire sone modification, as just posterior 
and external to the premolai (01 first molar) of the right ramus 
of the mandible there is a small iudimentary conical tooth, 
which 1s not to be found on the opposite side, nor at 
conesponding positions ın the maxilla 

I do not pretend to be a zoological expeit, but I cannot help 
being struck with the resemblance both of the lowe: jaw and of 
the general characters of the teeth to the pictmes of the jaws of 
Amphitherium as figuied m vatious osteological works Iam 
now endeavouring to obtain other specimens and meanwhile am 
having careful diawings made of the various parts of the present 
example of what appeais to be 1 1emaikably curious and mter- 
esting animal even im this land of strange and antique types 

E C STIRLING 
The Univeisity, Adelaide, South Austialia, August 29 





Nomenclature of Determinants 


NATURE of Octobe: 4 opens with a 1eview of a book on 
“Determinants” by two pupils of Piof Valentin Balbin, 
whose eneigy and enthusiasm have done so much for mathe- 
matics in the University of Buenos Ayres In regard to the 
naming of the vaiious special forms of determinants, your 1e- 
viewer says —‘‘ The nomenclature adopted in the second book 
differs in some paiticulars from that employed by Mun Thus, 
our authoris do not follow him in substituting ‘ adjvgate’ for the 
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moie euphonious and more familia adjective ‘1eciprocal,’ and 
they agiee with Scott and others im calling those determinants 
‘orthosymmetrical’ which Mun names ‘peisymmetiic’ We 
think that then name ‘dete:mimante /emiszmétiica’ 15 a 
mes impiovement on the old ‘ser 0-axva/ skew determinant,’ 

ut i 

Now, as I have gone on a definite principle ın the selection 
of the technical tems used ın my book, and as I believe that 
this punciple ıs one which receives veiy general approval among 
students of science, I shall be glad if you will How me to dnect 
attention to ıt It is that, unless very strong 1easons to the 
contity can be adduced, the first name given to a scientific 
object o1 concept should not be depaited from? In more 
aphouistic form, the multiplication of synonyms ıs a gieat evil 
Judged by this principle, the terms ‘‘ adyugate,”’ ‘* persymmetric,” 
and ‘‘skhew”’ deserve the piace I have giventhem ‘‘ Adjugate,” 
as applied to a determinant, was a generation old before 
““recipiocal” was proposed , and—what is no mean additional 
recommendation—it carries with 1t the sanction of the highly- 
honoured names of Gauss and Cauchy To outweigh these 
claims there 1s very little to be said foi the rival word It 1s 
not more appropiate , indeed, the kind of connection to be 
indicated does not involve .he idea of 1ecipiocity at all It 1s 
tiue, as yom reviewer says, that ‘‘1ecipiocal ” 1s a move familiar 
woid, but the use of a familia: word in a new and therefore 
unfamiliar sense 1s surely not to,be commended In 1egard to 
‘*persymmetric,” similar language may be employed It was 
pioposed by Sylvester, and was in use for yemas by him and 
others before ‘‘orthosymmetric” made its appeaiance The 
latter ıs not an etymological mongrel, but ıt ıs also not one 
whit moie appiopriate than the word ıt seeks to supplan-, and 
it 1s the unfortunate parent of the monster ‘‘ doppelt o1thosym- 
metrisch ” It never was heaid in England until 1880, and I 
1egret that my friend Mr Scott should have seen cause to m- 
troduce it As for the thud word, ‘‘skew,” the arguments in 
its favour are still stionger The deteiminant in question was 
called “skew” in English and ‘‘ gauche” in French, by Cayley, 
as far back as 1846, and these words, and their German and 
Italian equivalents, aie to be found employed ın scores of 
original memoirs by the highest mathematicians ‘‘ Hem'sym- 
metric” is but of yesteiday, and, so far as I know, has never 
been ased by any mathematician of note 

Is ıt merely a proof of the decadence of our insularity to find 
a welcome given by Englishmen to teims of foreign comage 
which have been wantonly proposed to displace the original 
woids of Cayley and Sylvester? and what does it prove to find 
Germans, who at fust denuded the tiopical luxmiance of Syl- 
veste1’s nomenclature, now out-Heioding Herod without having 
Sylvestei’s exculpating accompaniment of tropical luxuriance of 
ideas ? 

Your reviewer's piotest against Dostor’s introduction of ‘‘ mul- 
tiple determinants” I cordially support, and only wish that he 
had taken space to show the numerous absurdities connected 
therewith THowas MUIR 

Beechcaoft, Bothwell, N B 





A Shadow and a Halo 


“E W P” may see the phenomenon he descitbes any sunshiny 
moning o1 bight moonlight night, when the dew 1s heavy on 
the grass The halo being caused by reflection at a small anple 
of the sun o1 moonhght from the wet sufaces of the blade» of 
grass, enhanced by contrast with the dak shadow (and having 
nothing to do with moist au), ts bughtness would no doubt be 
mcreased by the foieshoitening and consequent apparent com- 
pression of the 1eflecting surfaces on the slope The neighbour- 
hood of a high hedge would dimmish ıt by lessening radiation, 
and the consequent cooling of the grass and deposition of dew 
upon ıt 

NA1UKE naturally takes no account of moral analogies of 
which Natme herself is full Else one mght note that a man 
neve: sees a haloiound his own head unless he tuns his back 
to the hght BWS 

Hampstead Heath, Octobei 6 


OrrcLw and often in walking or 11ding ove: the chalk downs 
of Wiltshne or Hertfordshn® I have obseivea a bight halo 
surrounding the shadow of my nead = This 1s usually cast by sun 

1 [The introduction of ‘‘continuant’? may seem to do violence to this 

inciple , bnt the letter referred to by 30 ir reviewer will show the opposite 
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or moon 1n bright clear weather, and extends with a 1adıus of 
about three times the shadow’s diametei around the head alone 
It is probably due to diffiactron of light-waves, an eaplanation of 
which at length may be read in Glazebiooh’s ‘ Optics” and in 
other text books But your correspondent omits the most ex- 
traoidinary characte: of the phenomeron It ıs a ciitous fact 
that any man can see the light arovnd the shadow of his own 
head, but zeve: about the shadow of another Few people notice 
this halo, but when once pointed out to them, they tell me they 
frequently observe it It 1s particular v cleat when thrown across 
a valley fiom one 1tdge to anothet onthe opposite side I have 
puzzled ove: this spectial brightness for five yews, and never 
found‘an explanation of the fact that no one can see anyone’s 
halo but his own I have delayerl writing to NATURF until 
cause and effect could both be given, but chey are not forthcoming 
Another curious appearance 1s a rainbow thiown by sunlight 
on black sound ice, probably due to polarization by crystals On 
the one occasion when I saw it on a pond, I had no time to 
observe details Has anyone seen the like? A S Eve 
Marlborough College 


Nesting Habit of the House Sparrow 


I SHOUI D be glad to know if any of your correspondents have 
noticed a nesting habit of the hou-e sparrow (Passes domesticus) 
which I have very frequently okserved in this pairt of New Zea- 
land In many of the deep citt ngs in om roads and in the 
cliffs upon our tive. banas, where the formation s a light 
pumiceous sand, these bids are n the habit of burrowing holes 
similai to those of the sand-maitin (Zz undo riparia) In some 
cases I have found these burrows by measurement to be as much 
as 6 feet in depth 

Can this be a recertly acquired babi‘, and will it not have an 
influence upon the anatomical development of the bird ? 

Waihou, Auckland, N Z , September 5 G L GRANT 


Sonorous Sands 


e 

I NOTKE a letter fiom my friend Mi A R Ilunt m you 
issue of last week, ana add a lire *o say that the sand which om 
common fiend, the late Admual Bedford, give him was, probably, 
of my collecting 

T found that the sand ın Studland Bay 1s sonorous, duung a 
visit to Swanage, in 1869, and was, fo. many years, In such con- 
stant communication with the late Aamual Bedford, exchanging 
notes and specimens, that i thnk I must have given him the 
sonorous sind im qvestion, though I cannot remember: the 
encumstance 

Anyway, there is no doubt that ‘he dry sands of Studland 
Bay me powerfully sonorous Walking with my son and a 
young firend of his across tre bay in July 1869, we all amused 
ourselves Ly hiching the musical cust before us, the two younger 
paus of heels getting quite a volume of sound out of the 
performance TD Pirpcron 

Holmwo d, Putney Hall, Octo ea 6 





A Shell Collectcr’s Difficulty 


IF Mr Tayaid will discard ‘tightly corked tubes’ altogether, 
and keep his minute shells in open-ended sections of glass tube, 
lightly closed, at top ana bottom, w'th cotton-wool, he will have 
no more trouble from ‘milky efflorescence,” which will not 
form ın presence of the “thorough diaft” he will thus establish 
in his cabinet D Pipcron 

Holmwood, Putney Hill, Octcber 13 





Yorkshire Geological and Polytechnic Society 


In accordance with a request made by the Council of tne 
Yorkshire (reological and Polytechnic Society, I am compihag 
a history of the past fifty yems’ work of the Society, and in- 
cluding ın it biographical not.ces of some of its puncipal 
membeis Amongs: the latter was the Rev W Thorp, who 
for several years held the office of Honorary Secretary, and 
toeh geat interest in the Society He was at one time vicar of 
Womeisley, and afterwards 1emoved to Misson Unfortunately 
I can obtain no 1ecords of his le Can any of yowm 1eaders 
assist me? Any information will be gratefully received and 
duly achnowledged I believe Mr Thorp died about 1857 

Chevinedge, Ilalifax, October 15 James W Davis 


MODERN VIEWS OF ELECTRICITY 
PART IV —RaDIATION 
XI 


\ Ñ TE have neat to conside: what happens when electrical 
waves enccuntei an obstacle 
Mechansm of Electric Radiation 


In forming a mental image of an electrical wave, we 
have t` note that tnree distinct dnections are involved 
There ıs (1) the direction of propagation—the line of 
advance of the waves , (2) the direction of the electric dis- 
placements, at right angles to this, and (3) the direction 
of the magnetic avis, at right angles to each of the other 
two 

One may get a rough mechanical ıdea of the process of 
electrical 1adiation (at any rate in a plane) by means of 
the ccg-wheel system already used in Part III Imagine 
a seues of elastic wheels, ın one plane, all geared together, 
and let one of them be made to twist to and fro on 
its axs, fiom it, as centre, the disturbance will spread 
out ir all directions, each wheel being made to oscillate 
simuerly and to transmit its oscillation to the next Look- 
ing a* what 1s happening at a distance from the source, 
we shall see the pulses traveling from left to right, the 
electucal displacement, such as itis, being up and down, 
and the oscillating axes of the wheels being to and froto: 
at 1ight angles to the plane contaiing tne wheels The 
elect-1c displacement 1s small, because the positive and 
negative wheels geaiing into one another move almost 
equa ly, and accoidingly there ıs the merest temporary 
balarce of one above the other, duc to the elastic “give” of 
the vheels Ihe n agnetic oscillations, on the other hand, 
are all in one sense, the positive wheels 1otating one way 
and -he negative the other all act together, and so the 
magnetic oscillation 1s a more conspicuous fact than the 
elect-ic oscillation Hence it is often spoken of as 
elegtro-magnetic radiation rather than as electric 1adia- 
tion But the energy of the electiostatic strain 1s just as 
gieat as that of the electro-magnetic motion, in fact the 
energy alternates from the potential to the kinetic foim, 
o1 v ce versd, at every quarter swing, just like every other 
case of vibration 

Prof F.tzgerald, of Dublin, has devised a model of the 
ether, wnich by help of a little aitificiality 1epiesents the 
two kinds of displacement—the electric and magnetic— 
yery simply and clearly 

His wheels are separated fiom one another by a certain 
space, and are geared together by elastic bands They 
thus turn all in one direction, and no mention need be 
mace of postre and negative electiicity as separate 
enti.1es 





Fic 48—Titzgerald’s I, her Model A set of brass wheels connected by 
«onmon elastic bands If the bands are taken off any region, it becomes 
= perfect conductor, int» which disturbances cannot penetrate 


Tut the wheels being massive, a rotatory distmbance 
given to one takes time to spread thiough the senes, at 
a pace depending on the elasticity of the bands and the 
inertia of the wheels , and during the period of accelera- 
tion one side of every elastic is stietched, while the other 
side is relaxed and therefore thickened This thickening 
of the elastics goes on in one duection, and conesponds 
to an electric displacement ın that direction, the direc- 
tion being perpendicular both to the duection of advance 
of the disturbance and to the axes of the wheels A row 
of wheels corresponds to a section of a wave-front , the 


t Continued from p 419 
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e 
displacements of india-iubber and the rotating axes, z g 
che electric and the magnetic disturbances, both he in 
che wave-front 

Clerk Maxwells originally suggested representation 
was not unlike this! It consisted of a series of massive 
wheels, connected together not by a senes of elastic 
ands but by a 1ow of elastic particles or “idle wheels ” 
These particles represented electricity , their displacement 
dung the period of acctleration corresponding to the 
one-sided thickening of the elastic bands in Fitzgetald’s 
model 

I have proposed to contemplate a double series of 
wheels geared directly into one another, and representing 
positive and negative electiicity respectively, because it 
seems to me that so many facts point to the existence of 
these two entities, and because then no distinction has ta 
be diawn between one pait of the medium which 1s ether, 
and another part which ıs electuicity, but the whole 1s 
ether and the whole 1s also electiicity , while, neverthe- 
less, a much-needed distinction can be drawn between a 
motion of the ether ae a whole, and a 1elative motion of 
its component paits—a distinction between forces able to 
move ether, z e to displace the centre of gravity of some 
finite portion of it, and forces which shear it and make 
its components slide past each other in opposite senses 
these latter forces being truly electromotive 

[fit be asked how the elasticity of the ether ıs to be 
explained, we must tuin to the vortex sponge theory, 
suggested by Mr Hicks? ({piincipal of Firth College, Shef- 
field), and recently elaborated by Sir Wilham Thomson 3 
But this is too complicated a matte: to be suited for popu- 
lar exposition just at present It must suffice to indicate that 
the points here left unexplained are not necessarily at the 
present time uneaplamable, but that the explanations 
have not yet been so completely worked out that an easy 
grasp can be obtained of them by simple mechanical llus- 
trations and conceptions At the same time, the genera] 
way ın which motion 1s able to simulate the effects of 
elasticity will be found popularly illustrated in Sir 
Wilham Thomson’s article “ Elasticity” in the “ Ency- 
clopeedia Britannica”, and the fact that elastic 1gidity 
of a solid can be produced by impressing motion on a 
homogeneous and otherwise structureless fluid must be 
regarded as one of the most striking among his many 
vital discoveries 

We have seen that to generate radiation an clectiical 
oscillation 1s necessary and sufficient, and we have 
attended mainly to one kind of electric oscillation, viz 
that which occus in a condenser circuit when the distz- 
bution of its electricity 1s suddenly altered--as, for 
instance, by a discharge But the condense circuit need 
not be thrown into an obviously Leyden-jat form, one 
may have a charged cylinder with a static charge 
accumulated mainly at one end, and then suddenly re- 
leased The 1ecoil of the charge is a true current, though 
a weak one , a certain amount of ineitia 1s associated with 
it, andeaccoidingly oscillations will go on, the charge 
suiging from end to end of the cylinder lke the water in 
a tilted bath suddenly levelled 

In a spherical or any other conductor, the like electric 
oscillations may goon, and the theory of these oscilla- 
tions has been treated with great mathematical power 
both by Mr Niven and by Prof Lamb * 

Essentially, however, the phenomenon is not distinct 
fiom a Leyden jar or condenser circuit, for the ends of 
the cylinder have a certain capacity, and the cylinde1 has 
a certain self-induction , the difficulty of the problem may 
be said to consistin finding the values of these things for 
the given case The period of an oscillation may still be 


1 Phd Mag , April 1861 
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4 Phl Trans, 1881 and 1883 Also by Prof J J Thomson, Math Soc 
Proc , April 1884 
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written 2m ,/(LS), only, since L and S are both very 
small, the “frequency ’ of vibration is ukely to be excessive 
And when we come to the oscillation of an atomic charge 
the frequency may easily surpass the rate of vibiation 
which can affect the eye The damping out of such 
vibiations, if left to themselves will be also a very rapid 
process, because the initial energy 1s but smal! 

But whether the charge oscillates ın a stationary con- 
ductor, ot whether a charged body vibrates as a whole, it 
equally constitutes an alternating current, and can equally 
well be treated as a source of radiation Now, when we 
were considering the subject of electiolysis we were led to 
think of molecules as composed of two atoms or groups 
of atoms, each charged with equal quantities of opposite 
kinds of electricity Under the influence of heat the 
components of the molecules are set in vibration hke the 
piongs of a tuning-fork, the rate of vibration depending on 
and bemg characteristic of the constants of the parucular 
molecule The atoms being charged, however, ther 
mechanical oscillation 1s necessarily accompanied by an 
electric oscillation, and so an electiic radiation 1s excited 
and propegated outwards These vibrations would appear 
to be often of the frequency suited to our retina, hence these 
vibrating atoms indirectly constitute our usual source of 
hght ‘The “frequency” of the visible radiation can be 
examined and determined by optical means (some form of 
interference experiment, usually a diffiaction giating), and 
hence many of the 1ates of vibration possible to the atoms 
of a gnen molecule under given circumstances become 
known, and this ıs the foundation of the science of 
specti oscopy 

It ıs possible that the long duration of some kinds of 
phosphorescence may be due to the atoms receiving 
indirectly some of the ethereal distubance, and so pro- 
longing it by their inertia, mstead of leaving it to the far 
less inertia of the ethe: alone It 1s possible also that the 
definite emissivity of some fluorescent substances 1s due to 
per.ods of vibration proper ʻo their atoms, which, being 
distutbed in an indirect way by receipt of radiation, re- 
emit the same radiation in a modified, and, as it were, 
laden manner 

To get some furthe: idea concermng the way in which 
an oscillating charge or an oscillating charged body can 
propagate radiation, refer back to Fig 39, Part III 
(NAIURF, vol xavi p 346), and imagine the 1ack 
oscillating to and fro It will produce 1otatory oscillation 
in the wheels gearing into it, these again in the next, 
and so on If the wheel-work were rigid, the propaga- 
tion would go on at infinite speed to the most distant 
wheels, but if ıt be elastic then the pace of propagation 
depends on the elasticity and the density m a way we 
have already said enough about The line of 1ack 
is the duection of electric oscillation, the aves of the 
wheels tne dnection of magnetic or rotatory osalla- 
tion, and at 1ight angles to both these is the direction 
of advance of the waves True, the diagiam is nota 
space repiesentation, 1t 1s a mele section, and a very 
crude suggestion of a mechanical aaalogy to what may be 
taking place 

The wheels being peifectly geared together and into the 
iack represent an Insulator or dieiectric there is no slip 
o1 fictional dissipation of energy—in othe: words, there 
are no true electric cuircnts The electric oscillation is a 
mere displacement oscillation due to elasticity and tem- 
porary give of the elastic wheels, whereby during each 
era of acceleration they are thrown slightly into the state 
represented in Fig 46 (vol xxxvii p 367) as contiasted 
with Fig 37 (zd p 345) 


Eficts of encountering a New Medium 


Now contemplate an advancing system of waves, and 
picture their encounter with an obstacle , say, a medium 
of greater density, or less elasticity, or both If the new 


! medium ıs a perfect insulator, ıt must be considered as 
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having its wheels thoroughly geared up both with them- 
selves and with those of the init.al medium, so that there 
1s no shp or dissipation of eneigy at the surface In this 
case none of the radiation will be lost some will be re- 
flected and some transmitted according to ord nary and 
well-known mechanical laws Tne part transmitted will 
suddenly begin to travel at a slower pace, and hence if the 
incidence were oblique would puisue a somewhat different 
path Also, at the edges of the obstacle, or at the boundary 
of any artificially limited portion of the wave, there will 
be certain effects due to spreading out and encroaching 
on parts of the medium not lying in the airect path 
These 1efiaction and diffiaction effects are common to all 
possible kinds of wave propagation, and there 1s nothing 
specially necessary to be said conceining electuical radia- 
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need not necessar.ly be transparent A homogeneous 
flawless insulator must, however, be transparent, just as 
a homogeneous and flawless opaque body must be a 
conductor 

These, then, are the simple connections between two 
such apparently distinct things as conducting power for 
elect-icity and opacity to light which Maxwell’s theory 
points out, and it 1s possible to calculate the theoretical 
opac ty of any given simply-Constructed substance by 
knowing its specific electric conductivity 


Fate of the Radiation 


To understand what happens to radiation impinging 
on a conducting body ıt ıs most simple to proceed to the 
limiting case at once and consider a perfect conductor 





tion on these heads which ıs not to be found in any work | In the case of a perfect condactor the wheels are 


on the corresponding parts of optics 
Conceining the amount and direction of the reflected 


connected not even by friction , they are not connected at 
all Consequently the slip at the boundary of such a 


vibrations there is something to be said however, aıd Conductor ıs perfect, and there ıs no dissipation of 
that something very important, but it ıs no easy subject , 


to tackle, and I fear must be left, so far as I am concerned, 
as a distinct, but perhaps subsequently-to-be filled-up, 
gap 

If the gearing between the new medium and the old 
1s imperfect, if, for mstance, there were a layer of shp- 
pery wheels between them, 1epresenting a more o1 less 
conducting film, then some of the radiation would be 
dissipated at the surface, not all would be reflected and 
transmitted, and the fim would get to a certain extent 
heated By such a film the precise laws of reflection 
might be profoundly modified, as they would be also if the 
transition from one medium to another wete gradual in- 
stead of abiupt But all these things must 1emain for the 
present part of the unfilled gap 


Electric Radratron encountering a Condutor 


We will proceed now to the case of a conducting 
obstacle—that 1s, of waves encountering a medium whose 
electiical parts are connected, not by elasticity, but by 
friction It is plain here that not only at the outer layer 
of such a medium, but at every subsequent layer, a cei- 
tain amount of slip will occur during every era of accelera- 
tion, and hence that in peneziating a sufficient thickness 
of a medium endowed wich any metallic conductivity 
the whole of the incident radiation must be either reflected 
or destroyed none can be tiansmitted 

Refer back to Fig 43 (vol \wx\u p 347), and think of 
the 1ack in that figue as oscillating Through the cog- 
wheels the disturbance spreads without 1oss, bat at the 
oute: laye: of the conducting 1egion 4 BC Pa finite slip 
occurs, and a less amount of radiation penetrates to the 
next layer, EF GH, and soon Some thickness or other, 
therefore, of a conducting substance must necessarily 
be impervious to electtic radiation that is, it must be 
opaque 

Conductivity is not the sole cause of opacity It would 
not do to say that ali opaque bodes must be conductors 
But conductivity 1s a very efficient cause of opacity, and 
it 18 true to say that all conductors of electricity aie 
necessarily opaque to light, undeistanding, of course, 
that the particula: thickness of any homogeneous sub- 
stance which can be considered as perfectly opaque must 
depend on its conductivity Itis a question of aussipation, 
and a minute but specifiable fraction of an original dis- 
turbance may be said to get thiough any obstacle 
Practically, however, it 1s well known that a thin, though 
not the thinnest, film of metal ıs quite impervious to light 

When one says that conductivity 1s not the sole 
cause of opacity, one 1s thinking of opacity caused by 
heterogeneity A confused mass of perfectly trans- 
parent substance may be q&ite opaque, witness foam, 
powdered glass, chalk, &c 

Hence, though a transparent body mast indeed be an 
insulator, the converse ts not necessarily true An insulator 


energy accompanying ıt The blank space in Fig 38 
(vol xaavil p 345', 1epresented ga perfectly conduct- 
ing layer Ethereal vibiations impinging on a perfect 
conductor practically arve at an oute: confine of then 
medium beyond there is nothing capable of trans- 
miting them, the outer wheels receive an impetus 
which they canrot get md of in front, and which they 
therefore return back the way ıt came to those behind 
them with a reversal of phase the radiation ıs totally 
reflected It +s hke what happens when a sound-pulse 
reaches the open end of an organ-pipe , hke what happens 
when sound tries to go from wate to air, hke the last of 
a row of connected balls along which a knock has been 
transmitted , and our massive elastic wheels are able to 
1epresent the reversal of phase and ieflection quite 
piopeily 

The reflected pulses will be superposed upon and 
interfere with tie duect pulses and accordingly if the 
distances are properly adjusted we can have the familia 
fo®mation of fixed nodes and stationary waves 

The point of main interest, however, is to notice that a 
perfect conductor of electricity, if there were such a thing, 
would be utterly impervious to light no light could 
penetiate its outer skin, ıt would all be reflected back the 
substance would be a perfect reflecto: for ethereal waves of 
evely size 

Thus with a perfect conductor, as with a perfect non- 
conductor, thereis no dissipation Radiation impinging on 
them ıs either all refiacted o1 some reflected and some 
transmitted It ıs the cases of intermediate conductivity 
which destroy some of the 1adiation and convert its 
ethereal vibrations into atomic vibrations, ze which 
conveit it into heat 

The mode n which radiation or any other electrical 
disturbance diffuses with continual loss through an 1m- 
perfect conductor can easily be appreciated by referring 
to Fig 43 again The successive lines of slip, A BC D, 
BLIGH, &c, are successive layeis of mduced guirents 
An electiomotive impulse loses itself in the production of 
these currents, which are successively formed deeper and 
deeper in the materal according to laws of diffusion 

If the waves had impinged on one face of a slab, a 
certain fraction of them would emerge from the other face— 
a fraction depending on the thickness of the slab accord- 
ing to a logarithmic o1 geometrical-progiession law of 
decrease OLIVER J LoDGE 


(To be continued) 





PRESENT POSITION OF THE MANUFAC- 
TURE OF ALUMINIUM 


HE recent opening of new works for the manufacture 

of aluminium at Oldbury, near Buniungham, 1s 

distinctly an epoch in the history of this interesting 
metal 
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The first practical steps for the manufacture of alu- 
minium were taken in France, followmg the discoveries 
of Wohler and of Deville, and that country has retamed 
the monopoly of ıts production up to the present time 
Alumimium was first obtained ın a pure state ın the 
year 1854 by St Claire Deville whilst working in the 
Jaboratory of the Normal School, Paris, with a totally 
different abject Some pounds of this metal which were 
shown at the Paris Exhibition of 1855 had been made at 
the chemical works of Javel, subsequently larger plant 
was put up at some woiks at Glaciére , later on we find 
the manufacture m an improved form transferred to 
Nanterre, and soon afterwards it was removed to the 
position in which it has ever since remained, viz at 
Salindres, at the works at that time belonging to Messrs 
Merle and Co, but now carried on by Messis Pechiney 
and Co 

Shortly after Deville obtained aluminium by reducing 
the chloride with sodium, he also succeeded in isolating 
it by electrolyzing the double chloride of aluminium 
and sodium in a State of fusion Many attempts have 
been made to improve this method, but although within 
the last year or two works have been put up both in 
Germany and in France which are stated to be able to 
produce aluminium at a comparatively cheap rate, there 
is no trustworthy evidence to show that they can compete 
with the sodium process On the face of it there appears 
mo reason why aluminium should not be economically 
manufactured ın this way, since ıt is an undoubted fact 
that it can be done in the case of magnesium There 
are, however, difficulties in getting aluminium to de- 
posit in a satisfactory condition which do not occur with 
magnesium 

Recently, by applying electticity ın a totally different 
way, alloys of aluminium have been manufactmed on a 
comparatively laige scale in America by Messrs Cowles 
Bios Works for the purpose are also being opened by 
them in England This process, it will be 1emembgred, 
consists In pissing a powerful current between two carbon 
electrodes embedded in a mixture of alumina, charcoal, 
and the other metal required foi the alloy By this pro 
cess aluminium in an unalloyed form has not yet been 
obtained, at any rate commercially 

Some fourteen years ago, Messrs Bell Bros, of New- 
castie-on-Tyne, erected works to manufacture aluminium 
by means of sodium. but, after incuriing gicat expense, 
they abandoned the attempt, pattly owing to difficulties 
experienced in obtaining it sufficiently pwe for che manu- 
factue of alloys, and paitis because they were unsuccess- 
ful in getting it used on a sufficiently laige scale Another 
factory put up m Beilin was similarly abandoned, almost 
as soon as erected 

In America, a few yeas ago, Colonel Frismuth sold 
aluminium, which, he stated, was made by an improved 
sodium process of his invention, he did not, however, 
reduce the price, and his claims have not been substan- 
tiated The same thing may be said of the Aluminium 
Company which was started about the same time in this 
country to work the patents of Mi Webster, of Bum- 
mgham It ıs, however by this Company after having 
undergone reconstruction, that the process is now being 
worked which warrants out opening statement that a 
fresh epoch has been 1eached in the manufactuie of 
aluminium 

The process in question 19 the outcome of experiments 
commenced some six or seven years ago by Mi H Y 
Castner in New York He appears to have come to the 
conclusion that aluminium could only be satisfactonly pio 
duced by means of sodium,and he accordingly commenced 
work to try and improve and cheapen the manufacture 
of sodium Having obtained what he considered suf- 
ficiently satisfactory results, he came over to this country 
about two years ago, and erected experimental works at 
Lambeth, where, afte: further trials, he succeeded ın de- 
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monstrating that he was 1eally able to produce sodium 
at a much cheaper rate than had before been possible , 
in fact, it appears he 15 ab.e to produce sodium at less 
than Is a pound, whereas it had previously cost about 4s 
This success led to the erection of works at Oldbury, 
which hare been recently completed, and are now in 
successful operation 

In the process hitherto employed to produce sodium, an 
intimate mixture of carbonate of soda, lime, and charcoal 
1s first calcined at a rec heat, and this having been trans- 
ferred to small wrought-iron cylinders (mercury-bottles or 
laige gas-piping being commonly used), it 1s heated to 
about 100° C, when the metal having become reduced 
to the metallic state, distils over, and ts condensed ın a 
flat ron mould In practice, this method 1s found to be 
defective beth mechameall) and chemically 

At least half the ult mate cost of pioduction results 
from the wear and tear of the fuinace, and the destruc- 
tion of the retorts or cy indevs by the comparatively high 
tempe.atuie Looking atit ficm the chemical point of view, 
we find the condition o. thirgs almost as bad, little, if 
any, more than 4o per cent of the sodium actually in 
the charge being obtained 1p the metallic state 

All these difficulties ar se from the presence of lime m 
the charge, the lime being added to st ffen the mixture, 
and so prevent the charcoal fiom separating from the 
soda But the thickemrg of the charge, which for one 
reason 1s so des rable, 15 equa Jy objectionable for others 
It is the thickening of the charge which necessitates 
the use of small cylinders anc a ngi temperature the 
material berg a bad conductor, it could aot otherwise be 
sutficrently heated Another important difficulty m the 
old process arose from the presence of carbonic oxide in 
the gases produced in the 1eactions Sodium vapour, 
when nea its condensirg-po nt, 1¢acts upon carbonic 
oxide, forming a black refractory material which 1s 
exceedingly explosive This 1s particularily the case 
with potassium, and 1s the principal reason why potassium 
1s so much dearei than sodium 

Mr Castner onginated the idea of weighting the par- 
ticles cf carbon, thus doing away with tie necessity of 
adding Ime The practical results of ths modification 
m the method of manufacturing sodium aie very far- 
reaching and important The charge being perfectly 
fluid, it 19 no longe: necessary to employ such a high 
temperat ue, since there 1s a contmuous circulation of 
fresh material to the sides of the cructole, where the 
temperature ts sufficiently high o set up the reactions by 
which the sodium 1s 1educed te the metalic state For 
the same reson large crucibles can be used instead of 
small cylinders Also, the temperature of the operation 
being reduced from about 1400 C to about 800 C, cast 
iron or cast steel may be used for the containing vessels 
instead of wrought iron 

The carbon particles are weighted by means of iron 
The non is first obtained na fine state of division by 
reducing oxide of iron—“ purple ore? bemg generally 
used for the purpose—in “pirocuce! gas,’ a miature of 
carbonic oxide and hydrogen The ninely-disided iron 
thus obtained 1s stred into molten pitch, which 1s then 
cooled and broken up into lumps ‘The next operation 
consists in heating these Iumps ın crucibles, whereby a 
coke 1s produced containmg caiLon and iron im the pro- 
portion of about 30 70, th» material, technically called 
“caibide having been ground up vers fine, 1s incor- 
porated with certain propoit ons of caustic soda and car- 
bonate of soda, and the m twe 19 charged into large 
crucibles, where it is heated until tae violent effe: vescerce, 
due to the escape of carbon c.acd and hydrogen, which 
takes place at first, has gubsidec These crucibles are 
provided with holes at the bottcm, closed by movable 
plugs When the effervescence has ceased, the charge, 
in a hquid state, 1s 1un out into smaller crucibles and 
transferred to the furnace 1) which the distillation of the 
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sodium ıs to take place The p-eliminary heating takes 
about half an hou, and the actual distillation about an 
hour and a half 
The lid of the crucible, to which 1s attached the con- 
densing arrangement consisting of an iron pipe dipping 
into an 1ron box, 1s fixed ın the fuinace ıt has a convex 
rim which makes a joint with tne grooved top of the 
crucible, with the assistance of a little powdered lime 
The ciucibles are raised and lowered by means of 
hydraulic power, the woik of removing a crucible from 
the furnace and replacing ıt by another being done wth 
great rapidity 
' The reaction which takes place may be represznted by 
the formula— 


6NaHO + FeC, = 2Na,CO; + 6H + Fe + 2Na 


This formula 1s made up ın reality of several taking place 
part passu The main pomt ıs that it clearly expresses 
the final result It will be ooseived that no carbonic 
oxide 1s given off, and the difficulties already 1efeired to, 
caused by the presence of that gas, are got 11d of The 
iron 1s recovered, and used ove: and over again by coking 
it with fresh tar ° 
It 1s unnecessary to 1efer here to the arrangements for 
the production of the double chloride of aluminium and 
its reduction by sodium, as no special novelty ıs claimed 
for them 
Mr Castner has shown great technical skill in devising 
the plant used throughout the works, and they are in 
every way a great advance on anything of the kind 
attempted before 
A novel feature 1s that hydrochloric acid, for the manu- 
facture of the double chloride, s obtained duect by means 
of pipes from Mess Chance’s glass-works, which are 
contiguous, and the carbonate of soda resulting from 
the operation ın which sodium 1s produced 1s similarly 
conveyed to Messrs Chance’s, to be there purified and 
crystallized 
The estimated possible output of these works is stated 
to be 500 pounds of aluminium and 1500 pounds of sodium | 
per day The cost of manufacture of alumin.um has 
hitherto been between 30s and 4os perpound By Castner’s 
process it 1s stated that ıt can be produced at 15s That | 
this 1s so there is but little 1eason to doubt, and it 1s a | 
substantial and important 1eduction, which will enable | 
aluminium to be used much mo e largely than has hitherto 
been possible Still, before it can be ve1y largely used, 
the price will have to be further considerably brought | 
down, and it 1s much to be hoped that Mr Castner’s 
| 
| 
| 











success will stimulate him and others to work with ths 
end in view 





THE QUEEN S JUBILEE PRIZE ESSAY OF 
THE ROYAL BOTANIC SOCIETY OF LONDON 


ROBABLY the last of the Jubilee procuctions has 
seen the lhght by the appeaiance of an article in * 

the Quaiterly Record of the Royal Botanic Society of ' 
London fo: the thice montks ending March last unde: the 
title of “ Fifty Years of Economic Botany” The article in 
question forms the essay to which the Covncil of the 
Royal Botanic Society has awaided its gold me lal anda 
purse of fifty guineas The author is Mr John W 
Ellis, LR CP It needs on.y a casual glance to discove1 
how deficient this short essay 19, not only in consequence 
of the numerous omissions of very important plants and 
products, but also on account of the imperfect information 
given under many of the leadings ‘Thus the write: tells 
his 1eaders that China grass and rhea are two distinct 
fibres furnished by allied plants, the forme: by Barmeria 
atvea and the latter by B zexaczsstma, while the fact 1s 
that China giass and ihea aie one and the same thing, 


B tenacessema being a synonym of P azvea Ina casual 
reference to “ Moong” fibie the author 1s apparently quite 
ignorant of the fact that its botanical somceis Saccharum 
munja, Rosh New Zealand flax (Phormium tenar) is 
mtioduced under textiles, but why 1s not apparent, for the 
author concludes his paiagraph as follows—“ Not having 
been introduced duiing the period to which this essav 
1efeis, any further mention of this, interesting fibre—for 
which it has frequently been attempted to find a place in 
the British market—1s unnecessary ” Why “gun cotton 
and its derivatives” should occupy a special chapter it 1s. 
difficult to say, seemg that this explos.ve substance is not 
a dnuecz product of the vegetable kingdom the author 
however apparently looks upon it as a much more 
important vegetable product than the species of cinchona, 
the 1pecacuanha, coca, jalap, 01 the multitude of new drugs. 
that have occupied such a piominent place in men’s minds 
for the last twenty years The success that has attended 
the acclimatisation of the cinchonas in our Indian 
possessions, whither they were mtroduced some twenty or 
thirty years since, when there was a Great fear Jest the 
supply of baik fiom South America should fail because 
of the great demand, and the consequent reduction in 
the price of quinine from a guinea to its present piice of 
two shillings per ounce, are facts of sufficient impo:tance, 
one would think, to be noted in any record of the progiess 
of useful plants And the same might also be said with 
regar ] to Arythrorylon Coca, consideiing to what purpose 
cocaine is now being put, but the author—a member of 
the medical profession—has apparently a wholesome dread 
of drugs, and for once has ignored all consideration of 
them He seems to have been content to consult voy 
old books foi his facts thioughout and to have completely 
passed ove: modein authorities , consequently his state- 
ments ate both antiquated and incoriect 

The old name of Szphonta elasézca 1s quoted for the 
Para 1ubber plant instead of the now better known name 
of Hevea brasilensis Balata 1s referred to Sapota Muller È 
instead of Memusops globosa, and we read that Mr. 
Jeniran’s 1epoit on the Balata Forests of Buitish Guiana 
issued in 1885 “will probably assist in developing 
a demand fo: this matenal,” while the fact is th t 
balata has been going down ın the estimation of manu- 
factuiers since that date in consequence of ıt having been 
found not to be durable when exposed to the an , manu- 
factured aiticles made from it cracked on the surface, and 
the inner portion lost its tenacity, so that some manu- 
factuiers have given up its use entuely The Dika plant 
of W Trop Africa, which has long been identified with 
the Simarubeous plant (/7 vnga Ba terz), 1s referred to 
under the verv old name of Mangifera Gabonensts, a 
genas belongng to the natural order Anrcardiacee 
Again caiapa o1 croupee oil of West Africa is said to be 
obtained fiom the seeds of Carapa guineensis and cial 
oil of Biitish Gutana fom Carapa guzanensis These 
two were combined by Prof Oliver under C guyamn is 
1n the “ Flora of Tropical Afiica” so far back as 1868 

‘These are only a few illustiations of the general un- 
trustworthiness of the essay, the cuculation of which it 
1s hoped, will not be large 








THE ZODIACAL LIGHT 


FROM the days of Cassini a connection between the 

zodiacal light and sun-spots has been suggested 
In some 1ecent discussions itis denied But, so far as 1 
am able to discover, the long series of obseivations by 
Heiss and Webe1, extending fiom 1847 to 1883, afford 
the first opportunity to attack the question 

The iesult 1s in the diagiam before you The broken 
line 1epresents Wolfs well-known series of relative sun- 
spot numbers, the jagged full line the mean elongations 
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of the apparent apex of the zodiacal light from the sun. | lating the various spectroscopic observations in their 
It will be seen that each sun-spot minimum corresponds | order in the sun-spot cycle. Thus we have Lias, før four 
with a maximum of the zodiacal light, and each sun-spot | years during the rise in the sun-spot period, observing 
maximum with a minimum of the zodiacal light. The | only a faint continuous spectrum ; Respighi and Lockyer, 
minimum in 1870 must be considered as masked by the just after sun-spot maximum, one bright line; Vogel, the 
forces te » produce the ormous maximum of same; Smyth, Secchi, Pringle, about the same date, no 
ye noticed, too, that when sun-spot spectrum, or only a continuous spectrum ; Tacchini, pos- 
extensive, as in 1850 and 1 », the sibly bright line; Wright, three vears 
phenomena are also more exten- gener only a c ous spectrum 
sun-spot phenomena are less, as in 1860, | br line; Burton, fourth year after sun 
il light phenomena are less e cont spectrum ; generally a bright i 
1 the zod tinuous spectrum 





al light phenomena 





e years alter sun-spot maximum, conti 





} ha nan 
, the sun 





extensi\ is pot phenomena bright lines > K and 2270K It would 

extensive. As far as this series goes, the correlatio seem, therefore, that the zodiacal light is more gaseous at 

seems to be complete. sun-spot minimum, and only slightly, if at all gaseous, at 
We may gain some insight into the relation by tabu- | and near sun-spot maximt 
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I same story is told by the disturbances suffered by HEMISTR) IT THE BRITISH 
néke’s comet.’ SSOCIA TION. 
We would cor therefore, the zodiacal light a 
ocus of condensatior | I hardly to be expected that the proceedings of 
One may notice, too, that the light appears, in common the Chemical Section the British Association would 
th the frequency of aurorz and the diurnal range of the be remarkable at Bath asat Manchest Nevertheless, 
tet ition-needle, to be wad e of me ere ssions took} ind some 
onger per od. we mus ) Valuavie p t werc eca 
es from the connect rrestrial i i r} Pres Ad \ € a ) Wi cat 
physics with which ms, and it in \ l form ` in ntrod n to t e d s 
he principal object ommunication í ) h afte irds too € ngot 
vh I t observing will observe, and that those who hemistry : ? 
we, or know of the places of concealment of, any In the “Report of th® Committee on the Action of 
observations, will kindly call them to our attention Licht on the Hydracids, in Presence of Oxygen,” read by 
Baltimore, 1 i O. T. SHERMAN. Dr Richardson, some experiment d ribe m 
conti on of those read before ciation last 














„year. , The influence of traces of free chlorine and: 
moisture on the course of the reaction was investigatec 
. In connection with the “ Report of the Committee on 
othe Properties of Solutions,” read by Dr. Nicol, a new 
apparatus for determining solubilities at temperatures 
below too? was shown. Excellent results had been, ob- 
tained, owing to the very intimate mixture of the salt and 
solvent. 
Dr. Johnstone Stoney exhibited to the Section a dia- 
gram illustrating the logarithmic law of the atomic weights. 
Many curious relations are brought eut by its means. If, 
as seems probable, the logarithmic Jaw be a law of Nature, 
there appear to be three elements lighter than hydrogen. 

Prof. Sterry Hunt, in his paper on “The Study of 
Mineralogy,” advocated a system of mineralogy, based 
on the successive forms which are imposed upon matter : 
(1) the chemical form or composition ; (2) the minera- 
logical form, or physical state; (3) the crystalline form, 
being the most accidental. 

Some speculations suggested by Van ’t Hoff’s hypo- 
thesis were put forward by Mr. J. E. Marsh, attention 
being drawn to certain compounds, which appear to be 
geometrical isomers. 

The same author, in another paper, suggested a new 
“constitutional formula for camphoric acid. 

On the Friday morning an interesting and well-attended 
cussion (at which the members. of Section D. were 
i t) was opened by Prof. Michael Foster, on the 
nical Problems presented by Living Bodies.” In 
ourse of his remarks he suggested several subjects 
chemical investigation, such as the exact chemical 
ce of certain proteids, the changes which occur 
ling of milk and the clotting of blood, and, to 
st, the all-important question of the relation 
ater stands to the organism. 
mated discussion followed, in which several 
hemists and biologists took part. In reply to Prof. 
Thiselton Dyer’s question, as to whether the processes 
employed by chemists had any connection with those 
‘which take place in Nature, Prof. Armstrong cited several 
cases in which the chemical changes occurring in Nature 
bore a suggestive relation to those brought about in the 
oratory. 
n their paper on the “ Incompleteness of Combustien 
plosion,” Prof. H. B. Dixon and H. W. Smith show 
on exploding a mixture of oxygen and hydrogen in 
ong tube, a considerable residue of gas is obtained, 
which is stillexplosive. Experimen‘s were made to arrive 
at the ‘cause of the phenomenon, and an explanation is 
“suggested, 
A new gas-analysis apparatus was shown by Dr. Nicol, 
which combined the advantages of the Hempel appar- 
atus with the means of using mercury and of readily 
performing explosions. 

Dr. Bott exhibited a modification cf a vapour-density 
apparatus, previously described, which can be employed 
at.any temperature or pressure. 

On the Saturday morning Pro’ Dunstan read the 
_“ Report of the Committee on the Teaching of Chemistry,” 
which was followed by a paper on “ Chemistry as a School 
Subject,” by the Rev. A. Irving. 

In the ensuing diséussion, which was confined to the 
aching of chemistry im schools, many of the speakers 
eemed to agree with the opinions quoted in the report, 

















I) That chemistry should’ be taught in schools, 
rst, and mainly, on aceéunt of the mental training it 
ffords ; and, secondly, for the sake of its applications, 
ang its direct bearing on the facts of every-day life. 
. « 42) The chief difficulties met with in teaching seem to 
be those which arise from (i. d&fective organization and 
considerations of expense ; (ii.) the lower value attached 
chemistry in comparison with other subjects of the 
ool curriculum ; (iii) the time which is devoted to the 


i 




























































iy.) preparation for various examinations (v) 
ce of good text-books; (vi.) ‘dearth of. properly- 
fied teachers. SSA 

(3).The older plans of teaching are felt.to require 
modification. 

The Committee ask for reappointment. 

A discussion on “ Valency ” was opened on Monday. by 
Prof. Armstrong. The question of constant and variable 
valency was referred to in conn@ction with such com- 
pounds as chloroplatinic acid, &c., and a few new terms 
were introduced. The constitution of such. bodies as 
tetra-methyl-ammonium iodide was considered.: Dr. 
Morley drew attention to the influence which one element 
in a compound often has in modifying the-properties. of 
another net immediately adjacent to it. Chemists were 
advised to study the facts connected with the question 
carefully before speculating. 

Later or, Mr. Velev described an ingenious arrange- 
ment he had invented for studying the action of acids.on 
copper, under simple conditions. : 

The closing sitting was opened bë Prof. Armstrong 
who read the “Report of the Committee. on. Isomeric 
Naphthalene Derivatives.” It was shown that the exist- 
ence of all the known dichlor-naphthalenes can only. be 
explained dy the use of space-formula. 99.00% 
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Note on the Molecular Weight of Caoutchouc 
and other Bodies,” Dr. J. H. Gladstone and: W: 
Hibbert attempted to apply Raoult’s method to the 
determination of very high molecular weights, with fair 
results. eee 
Some interesting compounds of silicon with thio- 
carbamide and with aniline were exhibited and described 
by Prof. Emerson Reynolds, together with several other 
new thio-carbamide compounds. An account of these | 
exhibits was given in NATURE last week (p. 575). 60) 
Dr. Richardson, in his paper on “ The Action of Light 
on Water-colours,” drew attention to the very import 
part played by moisture in assisting their decomposit 
Coldurs are divided into two groups: (1) those 
bleach under the combined influence of light, ait 
moisture; (2) those on which light exerts a red 4 
action, which is independent of the air, and in. some cases 
takes place in the absence of moisture. AS 
A paper on “ Pyrocresols,” by Dr. W. Bott and J, B. 
Miller, was illustrated by specimens of a large number of 
derivatives of a-pyrocresol, amongst them being two new 
azo colouring-matters. 
With the reading of this paper the proceedings 
terminated. : 
By the courtesy of several chemical manufacturers in - 
the neighbourhood, the members of the Section were 
enabled, during the course of the meeting, to visit: 
several works where interesting operations were being |. 
carried on. $ 





























M E 
GEOLOGY AT THE BRITISH ASSOCIATION. = 
THE məst important geological work doneat Bath this < 
year related to voleanic and earthquake phenomena: — 

Dr. Johnston-Lavis gave an account of the recent eruption 

in Vulcano, and read the letter which hasalready appeared 
in the Zzues from Mr. Narliau, a deeply interested and 
much-injured witness of the whole occurrence. The chief.” 
features seem to have been the ejection of very large. 
blocks to a great distance—one, measuring Jo yards in 
length, having been found three-quarters of a mile from: 
the crater—and the occurrence of flames, probably caused | _ 

by the combustion of sulphur deposits. This paper 
was illustrated by lantern ‘photographs taken -by Dr. 
Tempest Anderson three months before the event. 
latter gentleman also exhibited photographs. of Vesu 
Stromboli, and Etna, showing different phases of erup 
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Dı Lavis presented a report on Vesuvius, describing 
various new sections cut through the tuffs and lavas of 
Vesuvius and the Phlegrean fields The report an- 
nounced the completion of the author’s map of Vesuvius, 
and claimed to have established that the volcame activity 
of the mainland had followed a regular course south- 
wards The same autho: announced the discovery of 
leucite ın a lava fiom Etna, and in another paper attri- 
buted the conservation of heat in volcanic chimneys to 
latent heat set free on the passage of magma fiom a 
vitreous to a crystalline condition Among the othe 
papers weie one by Dr Claypole, who pointed out that in 
many places, and notably in the Appalachians, strata 
had been forced up fiom a depth gieater than five miles, 
the supposed depth of the “layer of no strain”, and one 
by Mr Logan Lobley, who attributed (1) the formation 
of lava to heat in the earth’s interior inducing chemical 
action, (2) its ejection to the expansion due to change 
from a solid to a fluid state, and (3) explosive eruption 
to the access of sea- and Jand-water to the volcanic focus 
In the discussio& a good deal of misunderstanding 
seemed to arise from the confusion of “zone of no 
strain” with “zone of no cooling” 

Prof } Mulne gave tables to show the distribution of 
Japanese earthquakes ın connection with years, seasons, 
months, and hours of the day Further tables proved that 
the majonty of earthquakes coincide with a high baro- 
meter, and that they are more fiequent when the glass 1s 
falling on rising, than when it ıs steady Earth-tremors 
are almost always associated with strong wind | 

The local interest centred 1ound papers on the Oolitic 
and Carboniferous rocks Mr Horace Woodward umted 
the Cotteswold, Bridport, and Yeovil Sands under the 
name of Midford Sands thought that the fullers’ earth 
should be grouped with the Great Oolite which its 
upper beds sometimes replaced , and preferred to divide 
the Poitlandian in Britain into an upper division, m- 
cluding the Portland, Tisbury, and Swindon stone, gnd a 
hed division, to hold the Portland Sand and Hartwell | 

ay g 

A very interesting communication from Mr Whitaker j 
described the occurrence of the Bath Oolite at a depth of | 
1081 feet m the Streatham boning, the author hoping that 


the boring would be continued on the chance of meeting 
some porous rock under this which might have tapped off 
the Lower Greensand waters Even if this did not take 
place, he trusted that the boring might be continued for 
pinely scientific purposes, and as another opportunity of 
testing the question of coal under London 

Mı Wethered correlated the Lower Carboniferous 
limestone of Gloucestershire with the Tuedian and Calci- 
ferous series of the noith of England , and Mr Handel 
Cossham desctibed a senes of tital shafts and headings | 
which proved the existence of a reversed fault with very 
low hade on the northein part of the Bristol coal field the 
effect of the faulting of the strata was nearly to double 
the known coal resources in the western part of the field 
A simular overthrust, brmging Carboniferous hmestone to 
rest ın dolomitic conglomerate at Tythermgton was 
described by Mr Winwood. and Mr Ussher called in 
similar faults to explain the position of the Vobster lime- | 
stone patches in Somerset The latter author considered : 
the Watcombe terra-cotta clay to be of Triassic age l 

There were a few papeis on the Aicheean rocks, but 
little that was new was brought forward Dr Persifor 
Frazer considered that the cential rocks of the nucleal 
ianges of the Antilles were Archean, and Dr living 
summed the evidence for life in this system, and found it 
wanting 

Mr Bell’s Report on the Manuie Gravels of Wexford” 
concluded that these were immediately pre-glacial in age, 
and that the Killmey giavels, and the marls, clays, and 
brick-earths of the coast were of late: date Mr Clement 
Reid recorded Betula nana, Salix polaris, and S myr- 


simztes from the lacustrine deposit of Hoane, to piove 
that ıt was formed in a severe climate pieceded by a 
warmer one in which yew, bur-reed, and cornel flounished 
A length) teport fron Dr Ciosskey on new erratic blocks 
in Yorkshire, Essex Lancashne, and Leicestershire, was 
followed by a paper on a high level bouldet-clay (700 feet) 
in the Midlands, in which the same autho: mclined to the 
theory that 1t was floated from the nearest glacier and 
deposited by ice-foot and ice beigs Mr Shore recorded 
Neolithic flakes and a hammer-stone found in peat 
below the tidal alluvium at the Southampton new dock 
excavation , and M: Lamplugh’s ieport on the old sub- 
glacial sea-beach at Bridlington gave pioof of some 
remarkable changes in the physical geography of the 
Yorkshire coast since the time of its formation 

Amongst the paleontological work was Piof Rupert 
Jones’s “ Report on the Paleozoic Phyllopods ” , and Prof. 
Wilhamson’s on the Carboniferous flora, in which the 
author showed that the central vascular bundle of the 
Carboniferous Cryptogams contained a germ which deve- 
loped into a persistent pith, while portions of the medul- 
lary tissue assumed the functions of a cambium Dr 
Irving described expeiiments to show that the vigour of 
plant life is increased until the percentage of CO, in the 
atmosphere equals the oxygen, and Mr Whidborne 
buefly described many new species of Cephalopoda, 
Gasteropoda, Crustacea, and Conchifera from the De- 
vonian of various localities An important communication 
was made by Mr H F Osboin, who traced back the 
Mammalian teeth to the tritubercular and thence to the 
triconodont type, and proposed a new nomenclature 
based on this principle Prof Gaudry commented on 
the gigantic size of some Tertiary Mammaha, Prof 
Seeley on an Ichthvosaurus from Africa, and Prof Marsh 
on the classification of the Dinosauy%s Mr Smith Wood- 
ward and Prof Bassam dealt with fish-remains from 
the Chalk, London Clay, and Lower Miocene 

Among the petrological papers we may note —Dr. 
Sterry Hunt on mineralogical evolution, in which the 
author attempted to correlate chemical resistance with 
hardness, and this with condensation, in minetals , and to 
show that the greater stability of those (silicates) which 
belong to the more condensed types was shown im their 
superior resistance to decay Dr Steiry Hunt concludes 
that the gieat successive groups of stratiform crystalline 
rocks mark necessary stages in the mineralogical evolu- 
tion of the planet Mr Joly decolorized beryl at 357°C, 
and has discovered twelve-sided basal prisms of iojite in 
the Dublin gramte Prof Seeley raised a discussion on 
Oolitic stiucture, in which D: Gilbert instanced the 
formation of recent Oolites in the Great Salt Lake Prof 
Blake presented a long 1eport on the Anglesey rocks, im 
which he described the passage of doleiites into horn- 
blende and glaucophane schists, and then into slate-like 
iocks , and of gasbios into talcose schists Mr Watts 
described an igneous succession in Shropshire from old 
acid andesites through younger dolentes into picrites, 
without any break in the sequence, and Dr Peisifor 
Frazer exhibited and described some curious specimens. 
of glassy and sphe:ulitic ohgoclase and quartz with peculiar 
optical pioperties Though not precisely belonging to 
this Section, some clay models exhibited and described 
by Dr Ricketts may here be mentioned, in which, by 
vertical pressure .n the centre, reversed folds and inverted 
faulting had been produced The author attempted to 
apply this method to explain the folding and cleavage of 
the Silurian slates in Wales 


——______4_____ 
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Sovr time ago Lord Crawford offered to present to Scotland 
his valuable collection of astronomical instiuments at Dun Echt, 
on condition that suitable accommodation should be provided 
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foi it, and that ıt should be managed for the public benefit The 
Secretary for Scotland, we are glad to lemn, has accepted Lord 
Ciawford’s offer , and the Treasury has agreed to provide means 
for the erection of the necessary buildirgs A committee of 
scientific men is engaged ın examining different sites around 
Edinburgh which seem suitable for the erection of a nationa] 
Observatory , and, according to the Edinburgh Correspondent of 
the Z2zmes, the choice seems to le between the Biaid Hills and 
the Blackford Hull, both of which ate on the south side of the 
city The same writer says that two piopzsals have been made 
fo. utilizing the old Observatory on the Calton IIill—the 
one that, after the instruments nave been repaired, the place 
should be used as a popular Observatory, the other, that ıt 
should be attached to the Heriot-Watt Technical College for 
class-wok in connection with the lectureship on astronomy 
there 


THE Mercers’ Company, one of the olcest and wealthiest of 
the City Companies, is thinking of establishing an Agricultural 
College A corespondent of the Zzme~ says ıt proposes to 
<levate £60,000 to this object Accordirg to the same autho- 
rity, the intention 1s that the College shall Le m W.Itshue, and 
that there shall be attached a farm of considerable extent, in 
which the pupils may practically apply the knowledge thev 
gain, the institution being intended to benefit the sons of 
farmers and others who will be dependent on the successful 
culture of land fo. then future livelthood The sum of £60,090 
contributed by the Company would, ıt s hoped, be supple- 
mented by a liberal donation from the Ckarity Commissioners, 
and the Company would of necessity be prepared to provide an 
adequate endowment 


THE new laboratones at Timity College, Dublin, which aie 
now open to all students of chemistry, compiise general jaboia- 
tories for instruction in elementary chemi uy, anc quantitative 
and reseaich laboratoires The later are provided with all 
modern apphances, and have special 100m» attached foi analysis 
of gas and wate1, foi assaying, and for ul imate orgamic analysis 
Ine laboratories are under the genera! dnec 10n of Piof Emerson 
Reynolds, F RS 


A STATUE of Ampcie was unveiled on Octobe: 9, at Lyons, 
hisnative place The ceremony took place nevore the President 
of the Fiench Republic, ana M Cornu, a member of the Fierch 
Academy of Sciences, delivered an elaborate 1ddiess, in which he 
spoke of the impoitance of Ampéie’s discoveries 


THE Council of the Institution of Civil Cogineers has issued 
a list of subjects upon which, among others, original com- 
munications are mvited fo. i1eading anc discussion at the 
ordinary meetings, and for piinting in the m nutes of proceedings 
of the Institution For appiosed papers the Council has the 
power to award premiums, ansing out of special funds bequeathed 
for the purpose 


THE Society of German Engineers offers z prize of Sooo marks 
(£250) for the best essay containing 2 cuteal estimate of ex- 
perimental investigations concerning the passage of heat through 
heated sw faces, ın its 1elation to material, form, and position of 
the latte, as well as to the kind, temperature, and motion of the 
heated substances Competitors are to forwid then tieatises o 
the General Secretary of the Society by December 31, 1890 


THE Tokio Mathematical and Physical Society proposes, in 
ordergto commemouate the tenth anniveisai, of its foundation, 
to awaid a prize not exceeding 20 ver (44) 1n value for the 
best original paper on the piopeities ef the so called asymptot.c 
cues, and the 1elations (1f any) exisung be:ween these curves 
and straight lines on a suiface—m particilu, an algebraic 
surface, 


ane 


e 
SEVERAL influential Chinese have subsciibed large sums of 
money to aid in establisting a zoological garden at Shanghai 
At present the institution will be merely a commercial unde: 
taking, but it 1s hoped that ultamately the State will take ıt over 
Amongst others, the Governor of Formosa has promised his 
help in the collection of sdecim ens 


Iv the last issue of the Jounal of the Russian Chemical 
and Physical Society there 1s an interesting article on Prof 
S A Wreblewsx:, whose death at Ciaccw we lately 1e 
corded While a student of the Kief University, Wroblewsh: 
took part in the Polish insurrection of 1863, and was exiled 
to Siberia, where he hac to remain for six years During his 
term of exile he elaborated a new cosmical theory, which on 
his 1eturn he hastened to submit to German men of science 
Helmholtz received the young man cordially, but advised him to 
make at the Berlin laboratory certain experiments which would 
convince him of the erroneousness of his ideas Wroblewski at 
once began earnest physical and chemical woik, and never 
afterwards spoke of the theory of his youth® In 1874 he went 
to Strasbmg, and there he published hus fist senoas work, 
“ Ueber die Diffusion der Gase durch absorbuende Substanzen ” 
The flattering opmion expzessed about th s work by Maxwell in 
NATURL encomaged Wicblewski to continue physical work on 
the same lines Iie was offered the Chair o! Physics at the 
Cracow University, and the authorities of that institution gave 
him permission to spend a yea at Panis in the laboratory of 
Sainte-Claire Deville, before beginning his University teaching 
There Wroblewski discovered, 1n the couse of his work on the 
satmiation of water with carbonic annyditde under strong 
presses, the hydrate of caibonic oxide, and that discovery 
became the sterting point cf a series of works on the condensa- 
tion of gases His capital discoveries, made 1n association with 
M Olszanshi, whcn resulted in the condensation of oxygen, 
azote, and hydiogen, aie well known He was making pie- 
paratiéns for an elaborate volume on the condensation of 
hydiogen, when he perished by arcident While working late 
m the night in his laboratory, he fell asleep, and m his sieep he 
oveithiew a kerosene lamp His clothes began to burn, and the 
sounds thus recetved 1esulted four days later in death The 
Journal gives 1 complete list of Wroblewski’s works 


AN interesting aichzeological discovery has been made in the 
tidal nner Hamble, near Bctley, Hants A boathouse is bemg 
built at the point of the junction of the Curdridge Cieeh on the 
uvet, some distance above the spot where there is a still existing 
wreck of a Danish man of war While the mud and alluvial soil 
weie being 1eroved to mike sufficient wate:way, something 
hard was encountered, which on bemg carefully uncovered 
proved to be a portion cf a prehistoric canoe It 1s about 
12 feet long by 23 feet wide, beautifully carved, and in a fairly 
good state of preservation 


THe othe: cay a peasant at Vestervang, in West Jutfand, 
found a splend d piece of ambe: in a marl pit, weighing 14 
pound 


M HATLZ has published, in the first number of the Revue 
Buo'og que du Noid de la Fi ance an teresting paper on the natural 
scavengers of varous beachesof Noithern France At Boulogne, 
the species Vasra, which ıs very abundant, performs the useful 
office of destroying all deaa animal relics At Portel, Massa is 
scarce, but Zurydice pukhr1 1s very abundant, and tahes the 
business in hana At Cape Alpiech, thee me neither La ydice 
no. Nassa, but Ligra oceanica fulfils their duties At Equihen, 
thee duties me undertaken by numerous O7 chestze Itis worth 
noting that these four points are quite close to each other 


THE chemstty of the modern advantageous method of manu- 
facturing chloroform from acetone and bleaching-powder has 
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formed the subject of the successful researches of Messrs 
Orndorff and Jessel The first stage of the reaction 1s found to 
consist in the formation of methyl chioral, CH; CO CCl, 
which ıs subsequently acted upon by the hydrate of calctum 
formed at the same time, with production of chloroform and 
calcium acetate The changes are expressed by the followmg 
equations — 


2CH, CO CH% 6CaOCl, = 2C; CO CCl, 
+ 3Ca(OH), + 3CaCl,, 
2CH; CO CCl; + Ca(OH), = 2CHCl, + Ca’C,H,;0,), 

Calculated fiom these equations, the yield of chloiofurm should 
be 206 per cent of the weight of acetone employed As a 
matter of fact, the process has now reached such a state of 
perfection that as much as 188 per cent 1s actually obtained ın 
the best manufactones 


ANOTHER rich yield of new organic compounds has been ob- 
tained by M Paul Adam by an application of the famous 
aluminium chloride reaction to the hydiocarbon diphenyl, 
CyHs CgHs The umber of new substances wh'ch have been 
synthesized by use of this reaction since its introduction by 
Messrs Friedel and Crafts must now be enormous, and its value 
in assisting the completion of the fabııc of descriptive organic 
chemistry cannot be over estimated The method of tieatment 
consists in mixing the substance to be acted upon, in this case 
diphenyl, with aluminium chloride ın a flask connected with an 
inverted condenser, to the end of which 1s attached a bent tube 
arranged so as to dip beneath the surface of mercury If 
necessary, just sufficient heat 1s applied in orde: to heep the 
mixture in the hquid state , when this 1s effected the haloid com- 
pound of the radical to be mtroduced 1s allowed to slowly enter 
from a dropping funnel Hydrochloie or bydrobromic acid is 
at once disengaged, the gas coming off steadily and readily in 
dicating the progress of the reaction, which resalts ın the sub- 
stitution of tke radical for hydrogen of the original substance 
On completion of the reaction it 1s only necessary to plage the 
mass in water, so as to decompose the aluminium chloride, when 
the black liquid becomes decolorized and the new substance 
separates as a colourless liquid o1 ciystalline solid When methyl 
chloride, CH,Cl, 1s allowed to act ın this way upon diphenyl in 
presence of alummium chloride, M Adam finds that the chief 
product is methyl diphenyl, CgHs CH, CH, m which the 
methy! group occupies the meta position This new body is a 
highly refractive colomless quid, boiling about 271°-277°C , 
and 1emaining liquid as low as —21° It 15 isomeric with Di 
Carnelley’s paia-compound, the only one hitherto hnown = ‘Lhe 
ethyl and methyl etheis were readily obtained by the usual 
methods, and from the latter yellow syrupy substance, 
C,Hs— C,H,— CH,— OCII, was obtamed by the action of 
gaseous hyditodic acid, a highly interesting body, C,H;— 
C,H ,— Cli, — OH, the alcohol of the seines, pheny]-benzyl 
alcohol, a very viscid hquid which eventually crystallized The 
mong methyl derivative, however, was not the only product of 
the primitive i1eaction, fo. M Adam also succeeded in 150- 
lating a dimethyl phenyl, Cy,f{,(CIIq),, boiling at 284°-290° 
Moreover, a similar series of derivatives were next obtained 
containing ethyl instead of methyl, and finally the synthesis of 


Cola 
the hydiocarbon fluorene, | Poy discovered by Berthelot 
Cell, 


im coal-tai, was effected by acting m a similat manner with 
methylene dichloride, CH,Cl, upon diphenyl in presence of the 
accommodating aluminium chloude 


AN interesting discussion on ‘‘Bud Pests of the Faim” 1s 
printed in the current number of the Zoo/og:st All the writets 
who take pat in the discussion agree that the habits of 100ks 
have for some time been undergomg a remarkable change 
Formerly, rooks lived chiefly on grubs and worms Their supply of 





diaining, and othe: improvements, and at the same time the 
birds have largely increased in numbers Consequently they 
have been obliged to look for new sources of food-supply They 
do very serious mjuiy to cultivated crops, and devou: enormous 
quantities of the egg» of game-birds Mr If H Scott says 
that duming nesting-time, in districts where there are large 
rookeries, the heather on the moors and the fences in the fields 
are searched by rooks, yard by yard, for these eggs Mr Gilbert 
Mar, head-keeper to Mz Creswell, of Harehope Hall, Aln- 
wick, testifies that twenty-five or thirty years ago rooks were 
imely known to take eggs, ‘‘ but,” he adds, “they have tuned 
gradually worse eveiy year since then, and now they have become 
a perfect pest and take all the ealy nests Not one out of every 
twenty early nests tht I have known of, these last few years, has 
escaped them ” Pheasants’ nests aie sometimes built ın rookertes, 
but, oddly enough, they are safer there than outside, as rooks 
never seem to look for them under their own nests 


AT the general meeting of the Council of the Fiench 
Meteorological Office, Admiral Cloué, Vice-President, stated 
that the service of weather forecasts during the past year had 
reached 90 pei cent of successgs, a figuie never before surpassed 
The numbei of climatological stations fiom which 1epaits are 
regulaily received 19 143 Among the foreign stations we 
observe that two are being established ın Madagascar As an 
encouragement to observers on board ship, siateen gold medals. 
were presented during the year, for the best log-books recerved 
Telegrams fiom America are regularly received, and include 
reports of storms, &c , met by ships inthe Atlantic M Mascait 
stated that the work of the Departmental Commissions continued 
to improve each year, and that now there were only sia depart- 
ments which had no. special Commissiops M Vaussenat gave 
an interesting account of the obseivation of thunderstorms and 
of the photogiaphy of clouds and lightning on the Pic-du-Midi, 
and M Janssen urged the importance of cloud photography at 
regular intervals, and of a systematic study of cloud formations 
and modifications 


THE Meteorological Report of the Stiatts Settlements for the 
year 1887 contains, in addition to the usual monthly and annual 
summaries at the four principal Observatories (1) a tabular 
statement of the mean annual and monthly rainfall at Singapore 
from 1869 to 1887 , and (2) chaits showing the mean annual 
range of ya.ious elements at Singapore from 1870 to 1887 The 
year 1887 has presented httle that 1s striking or anomalous 
The rainfall of the colony, which 1s represented by thirty-nine 
stations, has been more than in the previous year 

Tue Royal Society of Tasmania has issued its Papers and 
Proceedings for 1887 Among the papers we may note the 
following description cf new rare Tasmanian Hepatium, by 
B Carrington and W H Pearson, on the acclimatization of 
the salmon (Sadmo salai) ın Tasmanian waters, by W Saville- 
Kent, a first list of the birds of Maua Island, by Colonel wW 
V Legge, observations with 1espect to the natme and classi- 
fication of the rochs of the Tertiary period, more paiticularly 
relatmg to Tasmama, by R M Johnson 

MESSRS MACMIIIAN AND Co have just published the thud 
edition of Lock’s ‘Arithmetic for Schools” Simultaneously 
with this edition, a hey to the work, by the Rev R G Watson, 
has been issued Mr Lock explaims that the solutions have 
been very carefully worked under his superintendence 


Tue ‘* Hand book of Jamaica ` for 1888-89, by A C Sinclan 
and L R Fyfe, has been issued = It 1s compiled from official 
and othe: tiustwoithy sources, and mecludes ample histoucal, 
statistical, and general infofmation conceining the island 


A GUIDE to the Caucasus, by E Weidenbaum, has been 
published at Tiflis by order of the Governor-General It 


this kind of food has been greatly diminished by better farming, 4 contains much archzeological information 
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Memoirs, and the first volume of the fourth seres of the 
Memous and Proceedings, of the Manchester Literary and 
Philosophical Society 


THE University College of Liverpool, and the Univesity 
College of Wales, Aberystwith, have each issued a calendar 
for the session 1888-89 


Messrs LONGMANS AND Co havein the press the follow- 
ang works —‘‘ A Iland book of Cryptogamic Botany,” by A W 
Bennett and George R Milne Muray “A Text-book of 
Elementary Biology,” by R J Harvey Gibson, ‘‘ Force and 
Energy a Theory of Dynamics,” by Grant Allen, and Part 1 
of ‘*Giaphics, or, the Ait of Calculation by Drawmg Lines, 
applied to Mathematics, Theoretical Mechanics and Engineering, 
including the Kineties and Dynamics of Machinery, and the 
Statics of Machines, Buidges, Roofs, and other Engineering 
Structures,” by Prof Robert HT Smith 


Messrs CHAPMAN AND HALL will shortly publish ‘‘ Thuty 
‘Thousand Yeas of the Earth’s Past History,” by Major-General 
A W Dhiayson , and “Mame Engines and Boilets,” by Mr 
George C V Holmes 

AMONG the works announced by Messis Sampson Low ana 
Co are the following —‘ Metallic Alloys, a Practical Guide for 
the Manufacture of all hinds of Alloys, Amalgam», and Solers 
used by Metal-woikers, especially by Bell-founders, Bronze- 
workers, Tinsunths, Gold and Silver: Workers, Dentists, &c, 
&c , as well as therr Chemical and Physical Properties,” edited 
chiefly from the German of A Krapp and Andreas Wildbeiger, 
with many additions by William T Biannt, ‘Ihe American 
Steam Engineer Theoretical and Practical, with Examples of 
the latest ard most appfoved American Practice in the Design 
and Construction of Steam-Engines and Boilers,” for the use of 
‘engineers, machinists, boiler makes, and engineering studerts, 
fully wustrated by E Edwards, CF , “Science and Geology 
an Relation to the Univeisal Deluge,” by W B Galloway, 
MA, Vicar of St Mak’s, Regen’s Paik , ‘Technology of 
Textile Design being a Practical Treatise on the Construction 
and Application of Weaves for all Teatile Fabrics, with minute 
Reference to the latest Inventions for Weaving,” containing also 
an appendix showing the analysis and giving the calculations | 
necessary for the manufacture of the various textile fabiics, | 


WE have received the tenth volume of the third series of the 


by E A Posselt, Head Mastei, Textile Department, Pennsyl- 
vania Museum and School of Industral Art, Philadelphia, Pe 


Dr BIRKBECK HILL, the editor of Boswell’s ‘ Johnson,” 
has nearly 1eady for publication through the Clarendon Press a 
collection of letteis from David Hume to Wiliam Strahan, 
hitherto unpublished In the preface he recounts the cicum- 
stances under which Lord Rosebery purchased the originals 
when the authorities of the Bodleian and of the Butish Museum 
had declined them A ‘‘ Life of Hume” bas been prefixed, and 
the letters have been fully annotated 


WE have received a copy of a pamphlet entitled ‘The 
Technical Education of Engmeers,” a course of technical study 
recommended by the Manchestei Association of Engineers *o 
youths engaged in engineeiing workshops and othe: mechanical 
tiades There are practical hints as to the couse to be pursued 
1n each subject, and the names of books recommended by the 
Association are given The little work, which only costs two- 
pence, should be ın the hands of all those for whose aid it was 
compiled l 

THE Botanical Exchange Club of the Britisk Isles has issued 
its Report for 1887 Mr Aithu Bennett indicates the new 
county records in the plants contribut€d 


Mr SAVILLE-KENT, at present engaged m officially 1m- 


vestigating and reporting upon the fish and fisheries of varous | 
e 


e 

of the Australian colonies, has accepted an mvitation from 
Captam the Hon F C Vereker and other officers of H M S 

Afya midon, to jom that ship at Port Darwin and to take part in 
the marine natural history exploration of the noithein and north- 
western Aus ralan coast in association with the survey work 
now being ccnducted Mr Saville-Kent proceeds a:@ Brisbane 
and Thuisday Island, tah.ng with him trawls, dredges, and other 
apparatus suted for the projected work, 


THE Committee of the Sunday Lecture Society have decided 
that during tie winter a course of twenty one lectures shall be 
given in St George’s Hall, London, on Sunday afternoons, at 
4pm, as in former yeus, beginning on October 21 

THE next ordinary geneial meeting of the Institution of 
Mecnanical Engineers wih be held on Wednesday, October 24, 
and Thursday, October 25, at 25 Great George Stieet, West- 
minste. The chair will be taken at 7 30 p m , on each evening, 
by Cherles Cocnrane, Esq , Vice-President, in the absence of 
the President, Edwaid H Carbutt, Esq , who 1s travelling in 
Ameca Tue discussions will be 1esum@d on the followme 
papers icad at the last two meetings in May and August 
description of Fmery’s testing machine, by Mi Hemy R 
Towne, of Stamford, Cornecticut, USA description of 
the compound steam tubine and turbo electric generator, by 
the Hon Chales A Paisons, of Gateshead ‘The following 
papers will be iead and discussed, as fa. as time permits de 
scuption of the Rathmines and Rathga township water- works, 
by Mr Arthar W N Tyrrell, of London, supplementary 
paper on the use of petroleum iefuse as fuel im locomotive 
engines, by Mz Thomas Unqnhart, Locomotive Supeuntendent, 
Giazi and Tsavitsin Railway, South-East Russia 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus rhesus g) from 
India, presented by Miss Kate Marion Pope, a Buush-tailed 
Kangaroo (fetrogale pemerlata §\, a Laughing Kingfisher 
(Dace%o gigantea) from New South Wales, presented by Captain 
Philp, a Gazelle (Gazelle dorcas ¢) from North Afucea, pre- 
sentet by Mrs Eugerio Arbio, a Brazilian Hangnest (/e¢erzs 
Jamaar) fior Brazil, presented by Mı T R Tufnell, five 
Fiancolines (A ancohnus 2 6 39) from South Africa, 
presented by Captam Laimer, a Laughing Kingfisher {Dacelo 
gigantea) fiom Austialia, nesented by Mı H Butler, two 
Slowwoims (Angu fragilis), Bitish, presented by Mr Cecil 
L Nicholson , two Alpacas (Zama pacos) from Peru, two Upland 
Geese (Bermea magellanica 39) fiom the Falkland Islands, 
three Crested Pelicans (Pelecanus crisps), South Luropean, de- 
posited, four Esquimaux Dogs (Canis famtlraris, var), a 
Bennett’s Wallaby (Halmatausus bennette 9), a Vuipine Phalanger 
(Phalangista vulpina), born in the Gardens 
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THE SOLAR PARALLAX FROM PHOTOGRAPHS OF THE LAST 
TRANSIT OF Vz\us —A preliminary value of the solar parallax, 
as obtained hon the measurement of the photographs of the sun 
tahen at the d ferent Amezican stations ung the trans t of 
Venus, of December 1882, has been iecently published This 
value is based upon tne measured distances of the centies of the 
sun and of Venus on 1475 photographs, taken at ten stations, 
si in the United Saates, two im South America, and the remain- 
ing two at Wellington, South Afiica, and Auckland, New 
Zealand It compares as follows with the values deduced from 
me alia and French photogiaphs 1espectively of the transit 
of 1874 — 


‘ 4 


Amenicar 1882 m = 8847 to 012 
Amencar 1874 m = 8 883 + 0034 
French 1874 m = 8 80 


The value nov found, though probably a close appioximation 
to that which wiil be afforded by the complete discussion of all 








the photographs, cannot be regarded as final, since, amongst 


other reasons, the reduction of the position- -angles of Venus is 
iyetanfinished, 


‘THE MARKINGS ON Mars.—QObservations of Mars more 
-veeently published tend to throw doubt upon the ‘‘ inundation 
of Libya,” which M. Perrotin reported some four or five months 
~ ago. Not only were Prof. Schiaparelli and Dr. Terby unable 

“to confirm his statement, but M. Niesten at Brussels, and Prof. 

“Holden at the Lick Observatory, failed to remark this change. 
Phe observations of Prof. Holden and his assistants did not 
| begin until July 16, and were continued until August 10, The 
|. planet was therefore very unfavourably situated when they 
o wert made, since the diameter of the planet was always less 
o othan- o", and its zenith distance about 60% Several “of the 
more. important canals were seen, but they were not seen 
< double, but appeared rather ‘as broad bands covering 
the spaces on: M. Schiaparelli’s map which are occupied by 
"pairs of canals, and by the space separating the members of 
< each pair,” iesten also seems to have failed to see the 
')gemination.of the canals, but, in common with other observers, 
¿was much struck by the whiteness and brilliancy of some portions 
| of the planet, partigularly of Elysium or Fontana Land, as it is 
c called by Mr. Green, ‘The brightness of Fontana Land has 
‘been commented on both by M, Perrotin and Prof. Schiaparelli, 
‘Sand the former observer has recently delineated an intricate 
“<metwork of canals between that district and the north pole, and 
“another yet more complicated on the Sadler Continent. Prof. 
Schiaparelli has had to chronicle still stranger changes in this 
“named, district, which he observed on May 20 under spe- 
‘ourable circumstances, having been able to distinguish 
banks of some of the canals, the one from the other, 
ery small undulations in them. He speaks also 
markings, of gulfs, canals, &c., as disappearing 
ent, for their. ‘places to be taken by grotesque 
geminations ‘‘which evidently approximately 
ier state; but it. is a gross, and, I should 
mask. B 






































PONOMICAL PHENOMENA FOR THE 
“WEEK 1888 OCTOBER 21-27. 


R the reckoning of time the civil day, commencing at 
{ Greenwich mean midnight, counting the hours on to 24, 








At Greenwich on October 21 


a Oho 37m,.; souths, trh. 44m. 35'2s. ; sets, 16h. 52m. : 

isc. on meridian, 13h. 46m, ; decl. 10° 57 S 

tl. Time at Sunset, 18h. 54m. 

‘ull on October 19, 2th.) rises, ryh. 43m.*; souths, 

“oh, gome; sets, yh. 50m,.: right asc. on meridian, 
2h: 39°3m. ; decl. 10° 28’ N. 








Right asc. and declination 





Planet. Bases Souths. Sets. on meridian. 

4 ie h. m. h. m. h. m bh m i 

I ye BAE e 3256 17 MIG 577 -o 19 59 S. 
Venus .00°9°13 .. 13 30 17 47- I5 39 .. 19 38.5 
Mars... 12 11 15 52 .. 19 33... 17 54 25 25 
Jupiter... 10 10 ... 14 19... 18°28 ... 16 204 ... 20 58S. 
Saturn... 23 58%... 7 26... 14 54... 9 263... 18 58N, 
Urafius... 5 37 Ja 1637... 13 85... 6 375. 
Neptune. 18 147... 2 0... 946... 4 OI.. 18 50N. 


* Indicates that the rising is that of the preceding evening. 


; 
Occultations of Stars by the Moon (visible at Greenwich). 


Corresponding 
angles from ver- 








Star. Mag. Disap. Reap. tex to right for 
Saree inverted image. 
: Ba 3 h m. h. m. a 6 
23060 & Tauri COs sate 2 53+ 3 59 ... 186 274 
24... x? Orionis 4b a 2-5, 21 56 39 264 
2y a BAC. 2854. gio ye $ 59... 22 51 1. 46 239 
“8 Se Meteor- Showers. 


The Orienzes. 
Swift ; streaks, 
Very swift, 


Neary Orionis ... 
< From Canis Minor. 
Cancer.» 





eae tee 
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Variable Stars, 
Star. R.A. Decl. 
hoo m. 

U Cephei ... ... 0 524. . 81 16 N. ... Oct. 

” 
Algol ow. ae a 3 OTE. AO RIND... ,, 
S Aurige a S197 34 3N y 
R Canis Majoris... 7 14°5...16 128, 33 
S Hydre 2. . 8477. 3 30N n 
U Ophiuchi... ... 17 109... I 20N... ,, 
R Scuti we ee IB AES... 5 508S.. 3 
n Aguile ... ... 19 468... 0 43N... ,, 
S Sagitte ... ... 19 §50°99...16 20N.... ,, 
S Delphini ... ... 20 37°9... 16 41N. 0. 3, 
T Vulpecule 20 46°7 ... 27 50N. ca 
Y Cygni ... 1. 20 476... 34 14 N Pr 
R Vulpecule . 20 59°4.... 23 23 N. K 
T Cephei . 21 81...68 2N: e 
è Cephei 22 250... 57 51N. y 


3 signifies maximum ; a minimumu. 





















































To the October number of Peter MARRS Mitteilungen, 
Hann contributes an important paper, cuntaining a. 
data on the temperature and rainfall of the Japanese isl 
and Dr. F. Boas a paper of a similar character on the i 
conditions of the south-west of Baffin’s Bay. 


Carrain Wicarns has failed to accomplish the voyage t 
the Yenissei along the narth coast of Europe and Asia--mainh 
it would seem, on account of the delay caused by: his having 
wait for another vessel from Europe. Dr. Toreh, the 
known Swedish Arctic explorer, who is well acquainte 
these seas, maintains that there should be no 
establishing a regular communication be 
Siberia along the north-east passage, fhoug 
woald be liable to interruption about once 
order to insure success he states that ve 
specially for the work, and that they shou € 
swunmer and take up their post on the west side of Matots 
Scharr, in Novaya Zemlya, to be ready to enter the Kara. à 
soon as ever it begins to clear of ice. A railway across Siber 
however, should serve to render any such hazardous trade-row 
unnecessary, and such a railway is sure to be constructed soon, 

A census of the illiterates in the various countries: 
world recently published in the Statistische Monatschrift, places 
the three Sclavic States of Roumania, Servia, and Russia, at the 
head of the list, with about 80 per cent. of the populatio 
unable to read and write. Of the Latin-speaking races, Spai 
heads the list with 63 per cent., followed by Italy with 48 per 
cent., France and Belgium having about 15 per cent. Th 
illiterates i in Hungary number 43 per cent., in Austria 39, and in 
Ireland 21, In lL. agland we find 13 per cent., Holland.10 per 
cent., United States (white population) 8 per cent., and Scotland 

7 per cent. unable to read and write. When we come to th 
purely Teutonic States, we find a marked reduction in the 
percentage of illiterates. The highest is in Switzerland, 2° 
in the whole German Empire it is 1 per cent.; in Sweder ; 
Denmark, Bavaria, Baden, and Würtemberg, there is practically 
no one who cannot read and write. 

IN the October number of the Proceedings of the. Royal 
Geographical Society, the Shah of Persia appears as a. geo: 
grapher. In a paper, annotated by General Houtum- Schindle: 
His Majesty describes simply, but clearly, the results of his ow: 
observations on a new lake, between Kom and Teheran, o 
rather the reappearance of an old “lake, which is said-to hav 
dried up in 1357. Whatever may be the history of the Jake, 
there seems little doubt that at one time a large part of Centi 
Persia was covered with water. Mr. H. Johnston: 
tributes a short study, from his own obser ions, of w 
calls the Bantu Borderland in West Africa, which is acconiy 
by a map showing the boundaries of the Bantu and Semi Bantı 
races, and also the courses of migration of the two Anot 
important paper, accompanied by a. map; is a translation, b 
Miss Hay, of Tashkent, of a description destructive: earth: f 
quakes‘of May and June 1887, in the Ve strict of Russian 
Turkestan. i 






















Captain Wharton's paper on Christmas island is 
given at length. 
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NOTES ON METEORITES. 
Vis 





E shall see next that another line of thought and in 
quiry was required to completely est blish the cosmical 
hypothesis by giving us data as to the e/ocities of the meteorites, 
‘This was that the sporadic meteors, those which made their 
appearance by chance, so to speak, were always more numercus 
in the morning than in the evening hours, and further that the 
numbers seen in the northern hemisphere in one half year was 
greater than that seen in the other. ‘These facts, although at fir 
they seemed to connect these phenomena with our terrestrial hours, 
and therefore were at first considered to militate against the cosini- 
cal hypothesis, were subsequently shown, by Bompas, A. S. Her- 
schel, H. A. Newton, and Schiaparelli, to be a distinct proof that 
the bodies were moving in space with a velocity not incomparable 
with, but at the same time somewhat { than, that of the 
earth itself; that therefore they were moving with planetary 
velocities, and therefore were truly members of the solar system. 
The work of M. Coulvier-Gravier* was the first to indicate 
the extreme regularity with which the numbers increased from 
sunset to sunrise, as will be seen in the accompanying table : — 
































Time of Number seen l'ime of “umt et 
Observation per hour Observatior per hor 
5 p.m.— 6 p.m, ... 7°2 12 1am 10°7 
6 p.m.- 7 pm. ... 6'5 * 1a,.m.-2 a.m 13°! 
7 p.m.- 8 p.m. ... 70 2 3am. 16°8 
$ p.m.— 9 p.m. 6'3 3 4am 156 
9 p.m.-10 p.m. 7'9 4a. 5 a.m 13° 
10 p.m.—I1 p.m. S‘o 5 6 a.m 13°7 
Il p.m,-12 9'5 6 a.m.-7 a.m. 13°0 


It was the dependence of these phenomena 
restrial hours which made that eminent 
consider their origin as in any way cosmical. 

Mr. Bompas,? commenting on the numbers obtained by 
Coulvier-Gravier, wrote 

‘* Phe part of the heavens towards which the earth is moviny 
at any time is always six hours from the sun. At 6 a.m. the 
observer's meridian is in the direction of the earth’s motion ; and 
at 6 p.m. in the opposite. 

«Thus the greatest number of meteors are encountered when 
the observer's meridian is in the direction of the earth’s motion, 
and the number diminishes from thence to 6 p.m., when he 
looks the opposite way.” 

The accompanying wood-cut will make this clear. The front 
half of the earth ploughing its way through space is unshaded ; an 
observer is being carried along the line of the earth’s motion a 
sunrise, the earth is behind him, so to speak, and the point 
towards which the earth is travelling lies 90° in longitude behind 
the sun. 

Combining these facts, Bompas explained the results on the prin- 
ciple that if the meteors be distributed equally in space they 
would converge to the earth, if at rest, equally on all sides. But 
if the earth be in motion, and with a velocity one-half u 
average velocity of the meteors, they would converge to it mor 
on the side towards which it is moving than the other: a 
the proportion of nearly two-thirds of the number, would | 
an apparent motion more or less opposed to that of the earth, 
and apparently diverging from the point towards which the earth 
is moving, with a gradual increase in number from 6 p.m. to 
6 a.m. 






observer 

















d in 















Before we proceed to show the bearing of this matter, a word 
must be said with regard to the actual conditions under which 
these bodies reach us from space, and how the fall of these 


bodies upon the earth and their appearance in the heavens even 
in the case of no fall have been investigated. 

To approach the proof of the cosmical hypothesis afforded 
by these observations, we may begin by ing the earth at 









rest. Ifthe movements of the cosmical partic are in all direc- 
tions, they will fall equally on all parts of the earth, and even 
the earth's vo/ation will make no difference. But if we assume 





the earth’s movement in its orbit to be much more rapid than 
the movements of the meteorites, it is clear that its forward half 
will fceive blows while the hinder half cannot. 

Suppose that all the regions of space swept through by the 
earth in its orbit round the sun were @ecupfed here and there by 





* Continued from p. 550. 
? “ Recherches sur les Météores," p, 2t 


> Monthly Notices, vol. xvii. p. 148. 





(Paris, 1859). 








| parelli suggested pov 





meteorites, also like the earth moving in orbits round the sun, 
and let us assume for the moment that they are pretty nearly 
equally distributed and are moving in all directions. 

Under these circumstances the earth in movement in its orbit, 
at the rate of about 1000 miles a minute, would be sweeping 
through them all the year round, and we should get the appear- 
ance of a shooting-star or the fall of a meteorite every day in 
the year. Careful observations in climates most convenient for 
these researches, where the sky is freest from cloud and is purest, 
show, as we have seen, that there is net only no night but no 
hour without a falling star. We are therefore justified in con 
sidering that practically the part of the solar system which is 
swept through by the earth is mot a vacuum, not empty space, 
but space peopled with meteorites here and there. 

If these meteoritic bodies are equally distributed and are going 
in the same direction as the ea but moving more quickly, 
they would follow and catch the earth ; if they were travelling in 
the same direction as the earth, but more slowly, we should over- 
take them, and the two sides of the earth separated by a plane at 
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APEX OF 
EARTHS WAY 


) SUNSET 


ANTI-APEA 





Fic. 10. 


right angles to the tangent to the part of the orbit along whiclfit is 
moving at the time (see Fig, 10) would experience a different con- 
dition. One side would be bombarded by the greater number of 
meteorites in the former case, while in the latter the forward 
half only would be affected. The assumption, however, is that 
they are travelling in all directions ; hence the numbers which 
fall on the front hemisphere compared with those that fall on the 
opposite one—in other words, the numbers s at sunrise as 
compared with those seen at sunset—must depend wholly on the 
velocity of the earth as compared with the mean velocity of the 
meteorites. 

The point of space.towards which the earth is travelling at 
any moment, shown in Fig. 10, has been called ‘the apex of 
the earth’s way”; the point of space it is leaving the “‘anti- 
apex.” 











F by Prof. Pritchard, In Schia 


Quite recently, Prof. Newton, of Yale, 


These terms were suggested 1846, 
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The apex of the earth's way is always 90° of longitude behind 
the sun, 

Having, then, this general view of the movement of the earth 
in her orbit, we are in a position to discuss Mr. 5 argu- 
ment, and we cannot do better than use the explanation given 
by Prof. Pritchard to the Royal Astronomical Society in 1864,! 
which really possesses an historical interest. 

“Our object is to show that this hypothetical uniformity of dis- 
tribution, combined with the direction and amount of the earth’s 
motion, will have a ver? sensible effect on the number of meteors 
actually visible at a given place, at a given hour of the night, as 
explained (in a somewhat different way) by Mr. Bompas [and at 
a given season of the year, as extended by Mr. Herschel]. 

“For the purpose ‘of illustration, suppose HOR ( Fig. 11) to 
represent a flat umbrella, of which No is the stick ; suppose, 
also, rain to fall upon it equally, and in all directions: then, if 
the umbrella be at rest, as much rain will fall upon its front, 
looking from z, as on its back, from N. 

“But now suppose the umbrella itself has a motion from o to 
Ein a given time, and, for the simplicity of first conception, let 
OE represent also the uniform velocity of the rain: very much 
more rain will now fall on the front of H OR, and moch less on 
the back of H O k, @han before In fact, if o m be taken = 0 E, 














and the angle #oR be made = ROR, and the parallelogram 
mE be completed, then a raindrop, of which m's real path is 
ME, would, by the motion of H O R, just graze along the front 
surface of HOR in the direction MRO, when it arrives at E. 
Moreover, all the rain which at the beginning of the motion 
was moving within the angle m0 R, which would have fallen on 
the pack of H OR at rest, will now fall on the front of H oR, if 
in motion. 

“The application of this hypothetical case 
obvious. H Ok now represents the horizon, z the zenith of an 
observer, and Ot the direction and magnitude of the earth's 
orbital motion. The earth's diurnal motion of rotation is com- 
paratively too small to be taken into account for our present 
purposes. So long, then, as OE, the direction of the earth’s 
orbital motion, is in front of the horizon of an observer, there 
will thereby occur to him an additional flow (and partial com 
bustion) of meteors against the earth’s atmosphere him ; 
and this increased flow will become the greater as the angle 
R O E becomes greater. IfO EF be below H OR., then the number 
of visible meteors will thereby be diminished.” 

Now, if we refer to Fig. 10 we shall see that the observer does 
not reach the forward part of the earth (with reference to the 
apex of the earth’s way) till midnight, and that the apex rises 
gradually till it is on his:meridian at-sunrise. 


© Monthly Notices, vol. 


to that of meteors is 











above 


1864, xxiv. p. 138. 
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Here, then, is the reason why the number increases from sun- 
set to sunrise, based upon the theory of their cosmical origin, 
and really explainable in no other way. 

Now for the yearly conditions as revealed by observation, 

Dr, Julius Schmidt, the Director of the Observatory at Athens, 
observed, between the north latitudes of 49°°5 and 54°°2, during 
eight years from 1843 to 1850, on an average 470 meteors in 
every year. These were distributed among the several months 
as follows, taking an average of the entire series :— 









Shooting- Total 
Month. stars. Shooting-stars, 
July eee ee 49 
August 188 
September 41 
October : m w 37 ia 
November . ~ aí 54 
December se 31 
January ... <a ned x 17 
February asd one aa 5 
March II oz 
April A I “8 aie 
May í av see 12 
June 14 
. Total sa 470 
Prof, A. Herschel was the first to point out that this yearly 


well as the 
Coulvier-Gravier, demonstrated 


daily difference in the hourly numbers, 
the cosmical 


difference, a 
ived at by 
gin. 

In 1864 he wri as follows, 
travelled faster tham the earth 
“ A season of frequency of aérolites, shooting-stars, and bolides, 
must be expected to succeed, in all latitudes, three months ser 
than the summer season of the sun; but, on the other hand, a 
dearth of meteors, in the spring, one quarter of a year later than 
mid-winter. In general, and in all latitades, the metéoric seasons, 
or seasons of meteoric frequency, must strictly follow the tropical 
ind three months later in the year. Thus, in the earth’s 
northern hemisphere, the Northern Pole remains directed to the 
sun from the equinex of March until that of September, and to 
the ex meteors from the solstice of June to the solstice of 
December. The greatest frequency of the meteorites will fall 
ihout the equinox ef autumn, in September and October. This 
most nearly agrees with the European observations. The meteoric 
season of Arago may, therefore, be drawn as a consequence from 
his planetary hypothesis, if it be permitted to change the limits 
which he to it by a small quantity—namely, from the 
Earth’s apsides to its solstices in its orbit. 

‘The same fact, which appears strongly marked with regard to 
shooting-stars in the eight years’ summary of Dr, Schmidt, is 
found i ated in a striking manner in the existing ‘ Northern 








assuming that the meteorites 
1 





seasons, 


urse of 





assigns 











Catalogues of Star-showers, Fire-balls, and Aë roliths.’ The 
slowing references may be taken as examples :— 
Nun Number— 
Appear July to December. January to June. 
Star-showers from 1800 B.C. 
In M. Quetelet’s catalogue 72 28 
(‘‘Physiquedu Globe,” 1861) } 
Aerolitic meteors, from the 
( iar 4 n Mr r 
hristian er In M ( ar6 186} 
Greg’s catalogue (British \ 
Assoc, Report, 1860 
Large and small fire-balls. } . me 
mb ay ‘ $43 ca: 
In same catalogue (é4id.) . f 43 553 





l out, by Newton * and Schiaparelli,* that, 
facts of the daily and yearly variation were 
the true velocities of these bodies in space 


It was now pointe 
provided the act 
sufficiently assured, 


ual 


could not be just simply similar to the earth’s velocity, nor their 
paths in space planetary orbits like that of the earth, and of 
about the same dimensions ; but that as their motion was much 
faster their orbits would be variously distributed parabolae and 
they would consequently be more akin to comets. 

Phat 


the movement wag really much faster was argued in 
xxiv, 

vol, xxxix Nat. 
de Bruxelles, 1866, p- 


Notices, vol. 
"s Journal, 
f Observatotre 
vol. xiii 


1865; Acad. Sch, vol. i; 


20T. 
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Next as tô systematic meteorites, those, that 1s, that are massed 
In swarms 
Much still remains to be done before then greater density 1s 
known Prof Newton has calculated that in the Biela swarm 
the meteorites are thuty miles apart 
J Norman LOCKIER 


(Zo be continued ) 





Ld 
DR JANSSEN ON THE SPECTRUM OF 
OXYGEN 

“THE following 1. an abstiact of the account given by M 

Janssen, in Section A of the Buitish Assocation, 
of his researches into the different forms of oxygen, m the 
duection of an inquny into the molecular constitution of that 
element These experiments have been made in the labora- 
tory which has been organized under Dr Janssen’s supervision, 
and at the expense of the French Government, at Meudon The 
hall in which the observations have been carried out 1s 100 
metres in length It contains every requisite for studying the 
optical properties of gases, principally instruments so con- 
structed that a lon® column of gas may be examined under a 
high pressure One of these ıs a set of steel tubes varying in 
length fiom o 42 metres to 6o metres, terminated at each end 
by a glass plate, perpendicular to then axes, and constiucted to 
lesist a piessue of 200 atmospheres The chief result of this 
work was the discovery of a new law of the selective absorption 
by oxygen of any beam of light, quite independently of its origin, 
‘whethe: from the sun oi the electric hght It was proved that 
oxygen produces two kinds of absorption-phenomena on the 
spectrum of the light—first, the known rays, and, secondly, a 
system of dark bands which had not, up to this time been 
noticed M Janssen has demonstrated that the intensity of the 
rays varies as the products of the length of the column into the 
density , while that of the bands varies as the products of the 
length of the column into the square of the density The prn- 
cipal iesults obtained by M Janssen aie best displayed in the 
following table — 


I 2 4 
Metres Atmospheres Aemospikris Atmospheres 
60 6 6 *6 
20 Io to 12 10 4 18 
5 23 207 72 
I 47 38 38 3 240 
075 50 to 55 536 480 
042 70 to 75 707 858 


I Length of the tube 

2 Pressure observed 

3 Pressure calculated by formula Lv? (product of length 
of column into the square of the density) 

4 Pressure calculated by the formula L: 

These numbers are fixed by the point at which the band in 
the yellow first appears, this phenomenon supplying the standard 
term of comparison It 1s easy to see how nearly the observed 
results ın the second column agiee with the figures in the 
third, and how fa: they differ from those m the fourth 
The law of the square has been discovered by an analytical 
method, which will be published ın full m the Proceedings of 
the British Association Ti Janssen has pioved the exact- 
ness of this law in its application to the oxygen contained in the 
atmésphere, ın measuring the altitude of the sun necessary for 
the first appearance of the band He verified the same law by 
expeuments on oaygen in its liquid state, and found that a 
thickness of 4 to § millimetres was sufficient The correctness 
of this law must be considered as valid from o to 7oo atmo- 
spheres For the flutings of the group B the law of variation 
according to the formula Lg has been veuified from o to 109 
atmospheres by direct obsersation of the tubes It 1s curious to 
notice how by the systematic variation of length of column and 
density ıt 1s possible to obtain either limes without bands, 
bands without hnes, or bands and lines together Among the 
astronomical applications of this law it 1s noted that a 
nebula which might have a diameter of 2000 times the distance 
ofthe eath from the sun, contaming oxygen at a density of 
one millionth of an atmosphere, could be tiaversed by the lgbt 
of a star without causing the appearance of oxygen-bands in the 
spectium M Janssen stated that he ıs still pursuing these 
Investigations, and otheis attendant thereon, relative to the 


molecular constiuction of oxygen and its presence in the 
atmosphere of the planets 

At the conclusion of Dr Janssen’s paper, Su Wm Thomson 
recapitulated the main facts to the audience, stating his opsmon 
that the discovery of the law of the square of the density was a 
most brillant achievement 


THE GROWTH OF ROOT-CROPS! 


THIS is a pamphlet of eatiemely closely written matter, 
which puiports to be a lecture delivered on July 27, 1887, 

to agr.cultual students in Cirencester College Viewing tt as a 
lecture we should accord it qualified praise, because a lecture 
must be regaided as oral instruction, and ought to be sufficiently 
dilute and sufficiently wevs¢ to allow of the process of mental 
deglutition The pamphlet 1s really a treatise upon the effect of 
fertihzers on the growth of roots and their composition, and ıt 
would be presumption on our part to do more than bow respect- 
ful acquiescence to each statement made by so learned and so 
experienced a specialist 

Dr Gilbert has studied turmps ever since 1843, and probably 
long before then, and his knowledge of their habits, their require- 
ments, and them uses, 1s unequalled by that of anyone else ın this 
country Anyone who willread through the pamphlet now before 
us wul find his ideas with regard to these esculents enlarged and 
dignified Dr Gilbert chiefly treats his subject from a chemical 
point of view—the fertil:zers best suited for producing a crop, 
and the composition of the crop after it 1s grown The extra- 
ordinary dependence of the turmp upon artificial help is shown 
by many tables, and the erroneous idea that the turnip acts as a 
a-novator or restorer of fertility 1s exposed and disproved If any 
crop 15 capable of completely exhausting a soil of all its available 
fertility, 1t 15 a turnip crop manured with superphosphate of lime 
So far from being a renovator it ıs a waster Still, circumstances 
control cases, and the special circumstances which accompany 
tuinip cultivation are of an ameliorating sort True, if your 
turnip 1s sold off the farm ıt may be looked upon by the landowner 
as a burglar making off with his goods and chattels, but con- 
sumed ‘‘on the premises ” it yields up its wealth and becomes 
beneficent Like John Barleycorn, it springs up again after ever 
such rough usage, and its spirit lives in succeeding corn crops 

The superiority of swedes over turnips ıs shown by the much 


, smaller proportion of leaf existing im them m comparison with 


white turnips , and also ın the larger proportion of dry matter 
inthe root White turnips, especially when dressed with mitro- 
genous matter, gave 600 Darts in weight of leaf to 1000 of root 
Swedes gave under similar circumstances 228 parts of leaf to 
tooo ofroot White turmps were found to contain fiom 7 66 to 
8 54 pe: cent of dry matei, while swede; contained from 10 83 
to 12 04 percent of dry matte: In both swedes and turnips the 
effect of supe: phosphate of lime ın increasing the crop 1s remark- 
able when there 1s a sufficient steck of nitrogen in the sol A 
single crop will, however, deplenish the eacess of nitrogen, and 
fresh applications of superphosphate will not act with the same 
energy. Take, for example, the senes of 100t-ciops grown in 
rotation with other crops, but 1ecurting at mtervals of four years 
in 1848, 1852, 1856, &c Tre portion unmanured yielded 
9 tons per acre the first year, but the fifth, ninth, thirteenth, 
and seventeenth, ıt only yieldec from helf a ton to one ton per 
peracre Simuarly, superphosphate gave a crop of r44 tons 
in 1848, and of 1r -ons in 1852 , butin 1856, 1860, and 1864, the 
yields produced by the same top dressing varied from 1} to 62 
tons per acre In no crop more than in the turmp ciop is a full 
supply of nitrogenous ard mineral plant foods more essential, 
and hence the importance of farm yard manure for its thorough 
development 

But the most interesting portion of the lecture is the second 
part, m which the effect of fertilizers upon the proportion of sugar 
and albuminoids ın root-crops 1s dealt with The effect of nitro- 
genous dressings ın increasing the power of the plant to take car- 
bon fiom thean, and especially to elaborate 1t into sugan, 1s much 
enfoiced It1s, howeve1, evident that the effect of the nitrogenous 
manure, especially sn the case of mangel-wuizel, consists in 1n- 
creasing the crop, and the crop being increased the amoynt of 
sugar and diy matte: generally, will naturally increase also So 
far indeed as percentage goes, it ıs higher wheie no nitrogenous 
manure 1s nsed than in Any other cases In fact, wherever 
mitiogenous manures are employed, the percentage of sugar 1s 

1 ‘Lhe Growth of Roct-Crops ” by J H Guibert, MA, LLD,FRS, 
Sibthorpiin Profcssor in the University of Oxford 
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mmediately reduced The great increase in the actual weight of | 
the crop treated with nitrogenous manures, however, completely | 
overrides percentages, and hence the tab e showing the effect 
of nitrogenous manures 1ecords a great inciease of sugar, corie- 
sponding with the application of nitrogenous fertilizers Di ! 
Gilbert says “I cannot discuss the phys.olozrcal explanations | 
of the fact that nitrogenous manures have such a marked effect ! 
on the production of the non-nitiogenous substance—sugar ” : 
It would also be an interesting physiolog.cal question why the | 
percentage of sugar is highest when no nitrogenous manuie 1s 5 
applied, and also why nitrogen, even ın the form of farm yard 
manure, appears to at once lowe: the pioportion of sugar in 


mangel Also, why further additions of nitrogen still further , 
lower the percentage of sugar The peicentages stand as 
follows — 
Sugai, per cent (in mangel- zel) 
No manure II 4 per cent 
Superphosphate IO4 4, 
Farm-yard manure 86 y 
Farm-yard manue and sodium nitrate 7I ,, 


The actual quantities of sugar de. acre stand as follows, in 
pounds — 


No manure 


950 po inds per acie 
Superphosphate 


1028 on T 


Farm yard manure 2513 5 ss 
Farm-yard manure and sodium nitrate 3109 35 35 
Judged by percentages we have a descending series, but ı 
judged by actual quantities an ascending series of figures Itis, 


somewhat difficult in the face of the dimiushing percentages of ' 
sugar caused by the application of nitrogenous manure-, to see | 
how the functional powers of the plant to mase sugar have been ' 
heightened or intensified Stull, Dr Gilbert says ‘*A direct 
connection between the supply of nitrogen to the piant and the 
formation of non-mtrogenous substances 1s obvious ” Might ıt | 
not be as truly said, ‘f A direct connection between the weight of ° 
the crop and the weight of non-nitrogenous substances contained 
in the crop 1s obvious ” ? | 


We have received a copy of memoranda of the ongin, plan, 
and results of the Rothamsted field and other expe.ments, ' 
which gives an excellent idea as to the work carued on by Su 
John Lawes on his Hertfordshire property Sır John began to 
experiment on growing ciops in 1837, but fixes the actual com | 
mencement of the Kothamsted Station in 1843, when he 
associated Dr Gilbeit with himself .n carrying out a magnificent 
series of agricultural experiments A lage s-aff of chemists and 
assistants are employed entirely at Su John’s own cust, and he 
has provided for the continuance of the work after his death by 
setting apart £100,000 for the purpose a> we'l as sufficient land 
Jor carrying out his intentions It ıs pleasant to find Sir John 
Lawes and his indefatigable coadjutor Dr J H Gilbert sull 
young in mind and constitution, and able to throw all their old 
aidour into their work 


FPLETCHER’S COMPRESSED OXYGEN 
FURNACE 
TH 


E use of oxjgen with coal-gas in a laboratory fmnace has 
up to the present been attendea with serious difficulties, ; 

owing to the intensely local nature of the hea: obtained, and the 
consequent perforation and destruction of crucibles and other | 
vessels 

In this furnace, diffusion of the heat 1s secwed by using a fine 
jet of Biin’s compiessed oaygen duected centrally imo one end 
of a tube a quarter of an inch in bore, oper at both ends, the | 
oxygen jet acting as an injectoy, and drawing with ıt from fom " 
to eight times its bulk of aur, the proportion depending on the 
size of the oxygen jet This tube, contammg she mixture of , 
oxygen and alr, is used as the central part of an orainary blow- | 
ppe of heavy cast iron, which is piaced close up against the 
buner-opering of one of Fletcher’s ordinary injector furnaces, 
lined with a specially refiactory maternal 

‘Thegpower of the fuinace depends entuely on the quantity of , 
oxygen and gas supplied, and can be adjusted to any power | 
Nom a dull red, which can be mayitamed for many hous 
steadily, without attention, to a heat which will drop” the 
most 1efractory crucible in less than five minutes fiom the time 
the gas 1s lighted. 





When working at moderate temperatures, the furnace 1s suf- 
fictently quiet to admit of its ase on a lectwe table, but at its 
highest power the noise 1s considerable 

There ıs no difficulty in adapting the burner to other forms of 
furnace, provided it ıs found possible to produce satisfactory 
casings to withstand the heat, those made for the ciucible fur- 
nace stand, as a iule, exceedingly well, but with alterations in 
form great d.fficultites are mtroduced, moe especially with 
muffles, which, as at present made, will not stand any sudden 










































































heat, nor will they holl tier shape at any temperature ap 
proaching whiteness The burner alone will be useful in heat- 
ing many substances ın the onen, but, ow.ng to the broad and 
diffused flame, it 19 of little practical value for blow-pipe worh 

The special advantages of the apparatus are that 1t 1s entirely 
self-acting, requires no attendance, and that it greatly increases 
the range of temperatures which can be obtained by any simple 
apparatus The largest size at present made takes crucibles not 
exceeding 3 mches high 


FOREST CONSERVANCY IN CEYLON 


COLONEL CLARKE, the Acting-Conservator of Forests in 

Ceylon, in his Report for last year says that since attention 
was called in 1873 to the giadual destiuction of forests ın Ceylon 
efforts nave been made tə check the evil At first the expense was 
the gieat obstacle ‘Lhe Goveinment did not see its way to expend 


ı the lage sums that woula be recessary before the forests could 


be iegaided as self-supporting However, in 1885, ‘The 
Forest O:dinance” was passed, unde: which certain areas of 
forest lands weie acquired by the State and made State forests, 
the owners of those areas or ʻersons having any .nterest in them 
being compensated for the loss of their rights These trac's 
weie to be clearly marked out, and, where necessary, replanted 
and improved It ts yet too soon to say what the effects will be 
of this systemat c treatment, bit the Government hopes that a 
constant supply of good timber will be at hand, and that the 
climate of the 1s and will be benefited by increased care of the 
forests Forests, Colonel Clarke says, make the climate moie 
equable, inc.ease the ielative humidity of the au, and perhaps 
increase the rainfall Fmthermove, the water-supply 1s regulated 
by forests, the springs being more regula and sustained, and the 
rivers more continuous in then flow Adjacent fields are pio- 
tected by them and the speed of the wind 1s reduced In tropical 
counties especially, where, daung the wet season, the rain falls 
in tonents, foies-s are useful m preventing the soil fiom being 
washed away into the 11vers and bays Besides, ıt 1s confidently 
expected that a substantial revenue will be deiived fiom the sale 
of timbe, fuel, &c India, which, 1elatively spealang, has not 
more valuable forests than Ceylon, yielded in the year 1883-84 
a gross revenue of 41,052,190, 1epresenting a clear profit of 
£403,815 In the past the native foiest-keepeis connived with 
gangs of natives who plundered the forests and depiived the 
island of the 1evenue that would otherwise have accrued The 
evi effect of the destiuction of forests that was so very common 
until quite recently in every quarter of the globe, 1s apparent 
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every here ® Some striking instances woe given in 1895 before 
the Select Committee of the House of Commons on F nesay 
For example, what was fifty yem» ago the great rice pio lucmg 
distiict of the west of India, Ratnagii, has suffered ten bly 
from the denudation of the Westen Ghats of the dense forests 
which extended all ove1 that ranec of mountains Again, the 
native State of Jinjna was all but rumed by the indiscrt nmate 
felling of the forests which covered the whole State, which 1s 
fiom fifteen to a hundred miles in bieadth, and abort forty in | 
length Similarly, in @cylon itself, the chena cultiva'on in the | 
Southern and North Western Provmecs and in the Piovince of; 
Usais threatened with ruin i 
The 1ecommendations made by Colonel Clair’ e in 1837 and | 
appioved of by Government were the following — Ihe Govern- 
ment Agent and the Conseivator of Forests were annually, 
subject to the approval of the Goveinment, to agree on what 
works were to be accomplished in the wy of demarcation, con- 
servation, &c and these were to be cued out by the Provincial 
Forcster under the authority and proection of the Government 
Agent In departmental questions, such as those ielating to 
pay, promotion, discipline, and other matters, the Conservator 
of Forests was to be supreme The present moede of working ts 
ulustrated by the plan of operations for this zear, drawn up by 
Colonel Clarke, and sanctioned by the Goveinment in Mach 
last The plan is drawn up unde fom heads (1) demaication , 
(2) timber and firewood supply , (3) 1e afforestation , (4) extia 
establishments With regad to demarcation it was seen that 
this was wgeutly needed in the neighbow hood of the laige towns 
and Government was, theiefore, 1ecommended to allow the 
ewhole available staff to be placed at this work The forests in 
the northern, eastern, and north-cential provinces were to be i 
allowed to take care of themsclvcs for a time, as the population 
was vay spuse in those regions Thus it was proposed to | 
begin at once with the Mituigala and Kananpella forests which | 
he in the vicinity of Colombo and on the banks of the Kelam | 
l 
1 
T 


The present system, by whrh contractors cut tumber for the 
Public Woks Department, 15 to be changed, for no sufficient 
check can be exercised over the contractors and their workmen 
and it is intended to establish depots in various centies where it 
1s considered that there will be sufficert demand for timber and | 
firewood When this is done, not only will the heavier timber | 
be utilized as at j resent, but also the lighter portions whch ae l 
now left to 10t in the forests Iwo gieat depots me to be , 
established, one on the east coast and one at Colombo Io the , 
latte: will be sent all the tambe: that 15 intended for export, such ! 
as ebony, satinwood, &c, and to the other depot those timbets } 
which aie in demand in India, but which would not bea the j 
cost of transit to Colombo According to the Report ten depots | 
in all wall be established this year An effort wl be made to | 
give the forests of Ceylon a trial for iailway sleepers Colonel ! 
Clarke says that the local demand should be met, as two trees | 
which are very plentiful in the island are, in his opmion, switable ı 
for that purpose, Palar (IZmusops Judtca) and Kumbuk (7w - 
minaha glabra) Re-afforestation, in Colonel Clarke’s opinion, 
Is not a pressing question , demarcation should first be completed 
Many of the Ceylon forests, he thinks, aie overworked, and | 
require a lorg perd of rest ‘lo cairy out the works now 
absolutely necessary for the protection of the forests, the sta T 19 
to be increased by adding forest-1angeis and rivei-guards 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The list of lectures in Physics this term in- 
cludes Piof Stokes’ on Physical Optics, Piof Thomson's on 
the Piopeities of Matter and on Mathematics for Students of 
Physics, and Mı Whulberfoice’s on Dynamo electric Machines 
Among the numerous chemical lectures we do not note any very ! 
novel feature Piof Newton will lectte on the Evolution of 
the Animal Kingdom, and Mr Gadow on the Morphology of the 
Ichthyopsida, 1ecert and extinct In Botany, the Readership has 
not yet been filled up, Mi Gardiner ıs giving a general element- 
ary comse, M: Potte: 1s lecturing on the Geographical Distribution 
of Plants, and Mr Vauizey on the Classification of Plants In 
Geology, Mr Man lectuies on the Piinciples and on Advanced 
Shatigiaphy, Mi Harker on Petiology, Mi Robeits on Ad- 
vanced Paleontology, and Mı Seward on Palzobotany The 
physiolegical and anatomical courses ate much as usual There 
aie three (giaduated) sets of demonstration classes ın Mech- 
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anism, and lectures by Prof Stuart and Mı Lyon In Mathe- 
reaucs, Prof Cayley is lecturing on Elliptic Functions, Piof 
Damın on Orbits and Perturbations of Planets, Mr Pendlebury 
on the Theory of Numbers, Mi Hobson on Fouriers Senes 
and on Conduction of Heat, Mı Larmor on Electiestatics, Mı 
Forsyth on Iheorv of Functions, Dr Besant on Analysis, 
Dr Glaishe: on J.lhptic Functions, and Mr Herman on 
Hy diodynamics 

At Sidney Sussex College, an examination for Open Scholai- 
ships in Natwal Science will be held on January 1 next, two 
aie offered, one of £70 and one of £40, subjects—Chemustry, 
Physics, Biolozy, and Geology The Tutor will give further 
particulars on application 

King’s College offers one Ixhibiion for Natwial Science , 
examination to begin about December 10 

Emmanuel, Jesus, and Christ’ Colleg2s will hold joint ex- 
aminatuions fo. Open Scholarships on December rz and following 
days All candidates must show a competent knowledge of 
Chemistry Candidates may also be examined in Physics, in 
Llementary Biology, and in Geology ‘The Tutors will give 
full paraculais 


SCIENTIFIC SERIALS 


Bulletin de la Société de Naturalistes de Moscon, 1888, No 2 
—On the development of Amphipods, by Dr Sophie Pereya- 
slavtseva —Lust of plants of Tambof, by Litvinoff — On the gieat 
comet of 1887, oy Ih Bredichin (1n_ Fiench) —Short notes 
on some Russian species of Blas, by E Ballion (in German) 
— On the Mollusks of Caucwie, by O Retowshi Twenty-nine 
species from Novorossusk, and ten from Abhasia are described 
(in German) —The Chlorophycee of the neighbourhood of 
Khaikoft, by D B Ryabinin — Until now, this subdivision of 
Alga has been rather neglected in Russia, and only 100 species 
have been described in the neighbourhood of Moscow M 
Ryabinin s list compuses_ 233 species, belonging to 74 different 
geneia (with nctes im Fiench) — Materials for the flora of 
Moscow, by Prof Gorojankin (in Russian) The capital work 
of the late Prof Kaufmann, ‘‘Tne Flora of Moscow,” which 
was published in 1866, has veen revised by M Petunnihoff, 
who compired it with the uch materials of the Moscow 
Botanical (arden, and published a supplementary list Students 
of the Moscow Univesity haying been dnected dung the last 
thee years to collect new mateials dwing special excursions, 
Piof Gorojankin has availed himself of all their collections, as 
well as of a dozen other collections, and now publishes a new 
supplementary list, which contains 102 new species of Phanero- 
gams and two species of Cryptogams —The spiders and other 
insects of Saepta, by A Becke: (an German) —The Darunsk 
mineral water ın the Government of Moscow, by A Sabanéeft 
(in Russian) The spring 1s nch in non, and 1 lke that of 
Lipetsk 


SOCIETIES AND ACADEMIES 
LONDON 


Entomological Society, October 3 —Dr D Shap, Pre- 
sident, ın the charr—Mi F P Pascoe exhibited a nuinber of 
new species of Longzcornta, from Sumatra, Madagascar, and 
South Africa--Dr P B Mason exhibited, for Mr Hanis, a 
specimen of Craivcamfa Niri, recently captured at Burton-on- 
Tient —VIi S Stevens exhibited a specimen of Panessa Antiopa, 
which he caught ın the Isle of Wight in August last —Mı E B 
Poulton exhibited a living luva of Smerinthus ocellatus in the 
last stage, fourteen larvee of Boarmia 10boraria, and some 
cocoons of Xuma ciategata The object of the exhibition was 
to show the influence of special food plants and surroundings on 
the colours of the larvæ and cocoons —Mr M Jacoby exhibited 
a varied sanes of Tr/udea sanguinifennis, Lac , from Central 
Ameiica He stated that many of the varieties exhibited had 
been described ın error as distinct species —M1 Billups exhibited 
specimens of Bracon brezicornis, Wesm , bred from la@vze of 
Ephestia Kubmella Ue remarked that this 1are species had only 
been recorded as bred gh two or thee occasions, viz by the 
Rev T A Marshall, Mr W F Kirby, Herr Buschhe, and 
Mi Sydney Weob —Mr W Warren exhibited specimens of 
Antthesia ustulana and A fuligana, also bied senes of the 
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following species LZufaecehe Digityana, Stigmonota pall- 
frontana, Cacecra deci etana, andGek chia pelrella --Lord Walsmg- 
ham, F R S , exhibited specimens of several species of the genus 
Cryptophasa of the Tmeina, some of the most remarkable being 
males and females of Z:/a balteata, Walker, bred oy Mr Sidney 
Olliff from pupa found in January last, at Newcastle, New 
South Wales, ın burrows in branches of a species of Acacia — 
Mr F D Godman, FR $, exhibited a larva of a Cicada, 
from Mexico, having a fungoid growth on the herd —Captain 
Elwes exhibited a laige number of butterflies, 1epresenting about 
180 species, recently collected by himself ana Mr Godman in 
Califorma and Yellowstone Park The collection imeluded 
many species of great interest, amongst o'hers a Canonympha 
descrined by Edwards as an Arcéza, 1 very ire species of 
Thecla, and a r1emaikable series of species cf the genus Cc has ~ - 
Mr IT Goss exhitited, for Mr W J Cress, an extiaordmary 
variety of Agrotts segetum, caught by the I-tter near I ly in July 
last —Mr W L Distant read a pape: enntled ‘An enumeia- 
tion of the RAyxchota received fiom Baron yor Male, FRS, 
and coilected by Mr payer in New Guineas durmg Mı Cuthbert- 
son’s expedition ”—Mr Poulton read a paper cntnled ‘Notes 
1n 1887 upon Lepidopterous larvae, including a complete account 
of the life-history of Splint conrolul and Agha tau”, wd 
Mr White eahibited specimens o preserve 1 luve of $ con 

woloult, <i tau, and other species referred t> in Mr Poulton’s 
paper Mr Jenner Weir, Mr Kunoy, M- White, and Dr 

Sharp took pat in the discussion & hich ensued 


PARIS 


Academy of Sciences, October 8 —M Des Clozeaux in 
the chair —Order of appearance of the first vessels in the leaves 
of Humulus lupulus and yaponicus, by M A Lrecul These 
reseaiches show that, as already announced Ly the author so far 
back as 1853, the stipuht may sprout long before any of the leaf- 
lobes make their appearance ‘Theverification f the phenomenon 
is easy ether in the Humulus here studied cr in the Cannabis 
salza previously described —On the molecula wought and on 
the valency of perseite, by M Maquenne Ina ~ecent communici- 
tion (Comptes rendus, cvi p 1235) the au hor showed that 
peiseite possesses the function of a polyvalen. alcohol, and that 
its ethers present the same centesimal composition as those of 
manmite and dulcite It was also shown that the analysis of 
peiseite yields the same results as mannite, anc that these bodics 
at equal weight equally lower the freezmg-pornz of then solvents 
Hence perseite might be supposed isomerous vith the mannites, 
CHO But further researches, and the study of some new 
derivatives of perseite, cleaily show the maccu «cy of the formula 
of this substance as determined ın the ferme: note, and as pre- 
viously accepted by MM Muntz and Marcano It 1s now shown 
to be the immediate superior homologue to ordinary mannite 
with corrected formula C>HygO, It is at once the fitst hepta- 
valent alcohol and the first sugai ın C, that hac yet been deter- 
mined —On the orbit of Winnecke’s periodica ‘comet, and on | 
a new deteimination of the mass of Jupiter, by M E de Haertl : 


~_ Oe —  Ce 


The results are given of the author's piotrac ed observations, 
undertaken for the purpose of ascertainmg whether any change 
due to a icsisting medium has taken place in tae revolutions of 
this short-period comet, whose return was caretutly recorded in 
1858, 1869, 1875, and 1886 A fresh calcularon 19 made of 
Jupiter's mass, based on its disturbing effect on the comets 
orbit The value of the mass that best satisfies all the obse- 
vations 18 4 = I 1047 1752 + 0 0136 —Refiected image of 
the sun on the marine horizon, by M Riceo ‘Lhe observations 
here recorded have been taken since 1886, on the east teriace of 
the Observatory of Palermo, 2 kilometres from the shore and 
72 metres a ove sea-level They were mterrupte 1 this year by 
the foggy horizons, probably caused by tac eruptions of Vulcano, | 
which began on August 2, and have continued at mtervels down | 
tothe present time The observations will be renewed next 
spring, with the retun of the sun to the maine horzon | 
Under clear skies and m calm weather the ell ptical form of 
the image cf the sun is very evident, so -hat it seems stiange 
the ancient astionomers did not peicerve in this phenomenon 
an indication of the rotundity of the globe —A study of the 
heatse@f combustion of some acids connected with the series of 
the oxalic and lactic acids, by M I ouguinine Ihe results of 
the 1cseuches communicated in this gnemoir have iefcience to 
the malonic, succinic, pyiotartaiic, suberic, sebacrlic, and cay- 
isolutyiic acds ‘The fist five present homo.ogous relations 
Tetwecn themselves and with osalie acid > the lost 1s similaily 


connected with lactic acid —On the freezing-p@nts of the 
solutions of the organic compounds of aluminium, by MM E 
Louise and L Roux The determination of the vapour densities 
of these supstances has led the authors to give them the general 
formula Al,X, Their further investigations, here described, 
have been ca-ried out with 2 view to determining the value of 
the molecular weights of the o1ganic compounds of aluminium 
by Raoult’s -rethod based on tne lowering of the freezing-points 
of the solutions ‘Then new Cete:minations confirm their previous 
conclusions o7 the vapour densities, apd show that these sub- 
stances can in no case be represented by the simple formula 
AIX; —M F Picard contributes a pape on Laplace’s tians- 
formation and hnear equations with partial deiivatives , and the 
Perpetual Sec-etary gives the analysis of a note presented by M 
G Govi ona new method foi constructing and calculating the 
place, position, and «ize of images given by complex optical 
systems 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 


Elementary Commercial Geogmpny H R Mill (Cambridge University 
Press) —Star Ats Dr H J Klem trarslated by} VcClure(S P CK ) 
—Reports on the Mining Industries of New /Zealaid (Wellington, NZ) 
—The Illustrated Optical Manual, 4th edition Sir L [ung nore (J ong- 
nans) —British Lirds, August, September ind @ctoFer H Saunders 
{Gurney and Jacxs n) —British Doss, No 24 H Dalziel (U Gill) —Lhe 
Speaking Parrots, Part6 Dr K Ros (U will) —Blementary Statics Rev 
J B Lock (Macmillan) —Chemial Noves and I gtations, 3rd edition R 
M Murray (Macl:chlan and Stewart Edinburgh) —Cataiogue of the Fishes 
in the Collection o” the Australian Museum, Part 1, Recent Palaichthyan 
Fishes J D Ogi by (Sydney) —Thece Formations of the Middle Atlantic 
Slope J M Mefsree —Zcitschr ft fur Wissenschaftliche 7 clozte, xlvu 
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EMPIRICISM VERSUS SCIENCE 


SEDERE 1s among the general public a perenmal 

tendency to exalt and honour the man of affans— 
the man whose busine§s it 1s to pose as figurehead and 
carry through great schemes in the face of the community— 
at the expense of the quiet student or the sciéntific pioneer 
And every now and then this permanent tendency is 
played upon by someone who ought to know better, and 
excited into more conspicuous vitality , sometimes taking 
the form of a demonstration in favour of “ practice” as 
opposed to “theory,” sometimes the form of a flow of 
ribaldry against scientific methods and results Such a | 
periodical outburst seems to have broken loose just now, | 
and the technical pwess 1s full of scoffs at men of science, 
and glorification of the punciple of 1ule-of-thumb 

It 1s easy for students of science to smile at the ab- 
surdities thus propounded and to take no further notice 
It is only statements which have a germ of truth about | 
them that are able really to bite and stmg And if a feel- 
ing of momentary irritation 1s excited by reading some | 
piece of extra absurdity set forth for the unedification and 
misleading of the public, the best antidote is a return to l 
one’s own work, and silence 

It 1s possible, however, sometimes to carry complais- 
ance too far, “If you make yourself a sheep,” was one of 
Franklin’s mottoes, “ the wolves will eat you”, and there 
1s sound worldly wisdom in the maxim, though it may be 
difficult always to reconcile it with some other precepts 
of a higher authority . 

The only really irritating thing about these attacks is 
that they do not call things by then mght names if they 
did, the absurdity would be too glaung for anyone of 
importance to be taken ın So they sing the praises of | 
empiricism and decry science under the totally false and 
misleading names of“ practice” and “theory” respectively 
Now plainly there is no real antithesis possible between 
theory and practice unless one 1s right and the other 
wrong or incomplete If both are right, they must agree 
If one 1s conspicuously ight and the other conspicuously 
wrong, it 1s a very cheap and simple matter to distribute 
praise and blame 

Whenever there ıs discordance between theory and 
ptactice—a theory which says how a thing ought to be 
done, and the practice by which its domg has hitherto 
beens attempted—manifestly there 1s something wrong 
with one or other of them The blame should be apphed 
to the error, and the error may le equally well on either 
side The practice in early steam-engines was to cool the 
cylinder at every stroke in order to condense the steam 
It certainly did condense the steam, and was therefore 
successful The self-styled “ practical man” of that day 
would most likely have derided any small-scale laboratory 
experiments as futile and ridiculous, and not correspond- 
ing to the conditions of actual work Nevertheless, that 
eminent theorist, James Watt, by studying the behaviom 
of saturated steam under varous cicumstances in a 
scientific manne, and by discovering that the piessuie in 
any connected system of vessels containing vapour would 
rapidly become equal to the vapour-tension corresponding 
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to the coldest, did succeed in mtroducing a noteworthy 
improvement into a time-honoured practice Again, the 
question of the specific heat of saturated steam, whether 
1t be zero, or positive, or negative, 1s a highly scientific 
question, first solved on the side of theory by Clausius, an 
eminent example of the purely scientific worker , but the 
fact that ıt 1s negative has an immediate practical bearing 
on the important subject of steam-jacketing, and fully 
explains the advantage of that process 

But it may be said the advantage of the steam-)acket 
was discovered by experience Very hkely It is a con- 
spicuous and satisfactory fact that progress can be made 
in two distinct ways Sometimes the improvement 1s 
discovered by what may be termed blindfold experience 
a certain operation turns out to be uniformly successful, 
and, without any fuithe: knowledge, that ıs sufficient 
justification of its performance The observed fact that 
inhalations of chloroform produced temporary anesthesia 
was sufficient Justification of its use in surgery without 
any theory as to why it sq acted The motion of the 
planets in ellipses, according to certain laws, might have 
been deduced from the theory of gravitation, but 
historically those motions were deduced by a laborious 
comparison of observations Soretimes observation 1s 
ahead of theory , sometimes theory 1s ahead of obsei vation 
It is mere nonsense to decty either on that account 

It is also absurd to deny that our knowledge of a fact, 
and our confidence in its use, and of all the conditions 
under which ıt may be used or may not be used, ate enor- 
mously enhanced when one knows not only the bare fact by 
observation empirically, but when also one thoroughly 
understands the reasons and the laws connected with it 
It would be justifiable to employ a successful drug even 
if one knew nothing of its mode of action, and could give 
no reason for its effects, but itis far more satisfactory 
ı to understand ıt exactly, and to have a complete theory 
of its physiological action One can then decide before- 
hand, without empiricism, cr a possibly fatal experiment, 
under what circumstances and to what constitutions it 
would be noxious 

The fact that hghtning-conductors are often successful 
1s ample justification for their use, but it will be far more 
satisfactory when, by help of laboratory experiments and 
theory, one understands all the laws of great electrical 
discharges, and can provide with security against their 
vagaries 

These things are truisms, but it would seem to be 
sometimes necessary to utter truisms 

Sometimes one hears a judgment such zs this “ Yes, 
he ıs a very good man ın some ways, but he 1s too much 
of a theorist” Ard then there ıs a sapient shaking of 
heads, as if the term “theorist” were an intelligible term 
of abuse You suppose it means that the wretched man 
knows too much about the mode of working of things, too 
much about the strength of materials, too much about 
graphical statics, if he 1s engaged in building a bridge , 
but if you ask the meaning of the fatal term, jou 
find ıt explained in some such way as that ‘he does pot 
attend to detai’s,” or “he does not look after his work- 
men,” or “he accepts 1ogten materials” Then why not 
apply some term which shall legitimately mean these 
things, such as careless, or lazy, or ignorant, or un- 
business-like ? Probably the word “theorist” as a term 

DD 


610 


NA TURE 


[Oct. 25, 1888 





of abuse ıs meant to euphemustically imply all these 
things If so, it 1s a foolish e.phem sm 

There are certain notable theorists who are so eminent 
that no one 1s willing to stultify himself by abusing them , 
and inasmuch as the superabindant energy of some of 
these men often leads them occasionally out of their 
main putsuits mto alien fields of activity, wherein never- 
theless they frequently shine as the equals or superiors 
of smaller men whose life-work nes in the same fields, 
it 18 becoming customary to ingeniously attempt to 
exclude them fiom the class it ıs wisned to denounce, 
and to include them in the cucle wherein they are 
comparatively amateurs or dabblers 

At the 1ecent meeting of the British Association the 
old joke was 1epeated about claiming Sir Wiliam Thom- 
son as an electiical engineer instead of a physicist and 
mathematician This ıs all very well as a joke, but the 
Buittsh public 1s too apt to take these things in sober 
earnest The 1ange of activity of a pre-eminently great 
man 1s frequently not a narigw one, and he is extremely 
likely to shine ın whatever he takes up, even if ıt be only as 
a pastime, or as reef from more serious work Sur Isaac 
Newton made an excellent Master of the Mint Perhaps 
therefore, in his day, City men claimed him as essentially 
one of themselves Str William Taomson has amused him- 
self with navigation, as well as with electrical engineeting 

This outcry agaist theory ıs becommg absmd It 
used to be confined to the conclusions of mathematics 
It 1s indeed still rampant there, but it is being ex- 
tended also to conclusions deduced in the laboratory 
Everything done in the laboratory o1 the study is 
looked at with suspicion The nght place to study the 
laws of steam-engines is on a locomətne The nght 
place to study marme engineei.ng 1s in the hold of a 
steamship The only place to study lightning 1s m a 
thunderstorm 

Give out these plausible fallacies with a certain unclion 
to a British audience, and you will evoke “loud ap 
plause ’ It 1s so easy to evoke loud applause by talking 
pernicious but plausible nonsense Yow British audience 
hates to think, and hkes to have .ts stupidity tickled by 
some after-dinner sentiment, which makes it feel that, 
after all, no one really knows anything about anything, 
that whoever professes to understand a subject thecre tic- 
ally is sfso facto a quack, and that the only difference 
between itself and evetybody else ıs that some people 
cloak their ignoiance under show of learning and 
mathematical formule These humbugging treorists 
may therefore be cheaply detided “There ıs a lot of 
ariant humbug stowed away now and then under a mathe- 
matical cloak,” said a technical paper the othe: day 

And what of the “practical? man? Any man who 
talks sense and goes to the bottom of tangs, so as to 
really undeistand and to be able to explain what he 
means and how things are, 1s essentially a practical man 
One class has no right to monopolize this adjective A 
mathematician may make statements according com- 
pletely with facts and phenomena, ard lead'ng to the most 
complete understanding of eve1y-day tiiths An empiric 
may utte. the most glaring absurdities, utterly out of 
harmony with anything in heaven ci earth, or under the 
earth Is Prof Stokes therefore to be styled unpractical, 
and Prof (shall we say) Pepper practical ? 
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Push the matter to an extreme, and you can enunciate 
sentences lıke these If vou want to know about steam- 
engines and compound locomotives, you must go, not to 
theorists hke Rankine, o1 Unwin, or Cotterill, or even to 
Mr Webb The drver of the Scotch express 1s the 
man really able to give you trustworthy and practical 
information í 

If you want to know the principles underly'ng the con- 
struction of ships, and why some ships go quicke: than 
otheis, do not think of applying to the writings of the late 
Wuiham Froude with his nonsensical paraffin toys, but 
consult the captain of the Uidria or the Cety of Rome 

We have set down these sentences as a reductio ad 
absurdum of some of the claims set forth in favour of 
empiricism as against science, unde: the specious and 
plausible heading of practice against theory but really 
they are not a whit more absurd than much that is 
seriously argued, and were they “ropounded under 
favourable auspices to an average British audience, they 
would very likely be swallowed without nausea The ex- 


pe1ment is almost woith crying, only ıt would be difficult | 


for anyone himself faithless to avoid some suspicion of 
irony, which would be fatal to success 

Space may be afforded for a few mote very brief extracts 
fiom some of the eng neering and technical journals 
during the pastmonth The first 1s so choice as to need no 
comment —‘ The world owes nextto nothing to the man of 
pure science The engineer, and the engineer alone, 
1s the great civilizer The man of science follows in his 
tran” This doctrine ts explained and illustrated by 
insistence on the fuulity of Faraday’s work in connection 
with magneto-electricity, until taken up and 1ealzed by 
the Practical man 

In the same paper, a wee< later, occurs the following — 
“ No one knows anything with certainty about lightning 
outside of the common knowledge possessed by most 
fairly educated people °? And again, “ We fail to see that 
what ıs tiue in the laboratory must be tiue out of doors ” 

This is interesting as an almost exact 1eproduction of 
one of the historic objections made to Galileo’s unwelcome 
discovery of Jupiter's satelutes It was then similarly 
maintained tnat, though -he telescope was all very well 
for tezestiial objects 1t was quite misleading when apphed 
to the heavens 

An instance of a conveise D10position 1s told in a 1ecent 
popular work on astronomy (is it Sit R Ball’s °), about a 
farmer and amateur asticnomer, who came to the writer 
with a revolutionary system of astronomy, based upon a 
number of observations which he had taken with @ sex- 
tant of the altitude of the heavenly bodies The gentleman 
had thus found that the generally received opimion about 
the distances of the fixed stars was extremely erroneous 
But on inquiry it turned cut that his altitudes were all 
calculated on the common-sense and well-known fact that 
sixty-nine miles make a degree Finding it impossible to 
get the gentleman to put ais mind into an attitude for 
receiving any instruction or the theoretical subject of the 
measurement of angles, the representative of the orthodox 
clique who impose their statements on the world as some- 
thing moire tiustworthy thar. common information pre- 
vailed on the gentleman to apoly his sextant to determine 
the altitude of hus own barn This reducto ad absurdum 
was avoided, however, and the overthiow of orthodox 
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° 
astronomy successfully maintamed, by the hoped-for 
comert “fatlng to see that an astronomical instrument 
had any application whatever to tetrestual objects ” 

A paragiaph recently inserted ın an electio-technical 
journal, with editorial sanction, styles mathematicians 
“the accountants of science,” and goes on ina tone less 
comic than bitter —“ When some young shaver shoots 
off his school learning” (ze uses some mathematical 
operation o1 notation), “I feel inclined to reply to him in 
Italian, as both are as generally and completely understood 
in the Society of ——” Now if the subject under dts- 
cussion wele, say, passages in Tasso o1 Dante, an Itahan 
quotation would be very natural, and peisons ignorant of 
the language would hardly be mvited, or indeed anxious, 
to express an opinion Js ıt not equally clear that when 
the subject-matter ıs numerical magnitude and quantity, 
the appropriate language may sometimes have to be 
used ? ° 

lt has always been customary, as we have before re- 
maiked, for the empiric to feel some hostility to the 
mathematician, especially to the mathematician who 
endeavours to apply his powerful and beautiful machinery 
to the elucidation of the facts of Nature But only 
recently has ıt becom: the fashion to extend the same 
atutude of mistrust and dislike to the experimental 
worka: ina laboratory Both these hostilities probably 
have then root in an instinct of self-protection Without 
them the empuic would be constantly suffering wounds in 
his self-esteem, and might lose confidence in his faith as to 
the universal prevalence of ignorance and the advantages 
of rule ofthumb Fora man of the world professing a 
certain science to have to recognize a ceitain number of 
minds as immeasuiably superior to his own, and thtu 
conclusions in that very science as being almost certainly 
correct, although flatly opposed to his own instinct and 
traditions this is in many cases intolerable He cannot 
anay with these great theorists, neither can he in his 
eart contemn them, but he can do his best to deceive 
umself and otheis by extending to them euphemistic 
erms of abuse, and by pretending that he could do all 
chat they do 2f only he thought it worth wule He may 
sven go further, and flinging abroad a universal accusation 
of ignorance will easily deiude a gullible public into the 
relief that knowledge 1s afte: all only a matte: of opinion, 
ind that what one man says ıs quite as good as what is 
said by another 

And in this procedure he 1s fairly secure against any 
etaliation from the great men They are deeply and 
rainfully conscious of ignorance in one sense their 
mowledge sits lightly upon them, and when broadside 
nd giotesque accusations of ignorance aie huiled at them 
vith the intention of putting them on a level with the 
ininstiucted and, m quite another sense, “ignorant” 
opulace, they resent it not , scarcely 1ecognizing, indeed, 
he absurdity of the position 

The hostility of the “ practical min ’ for the systematic 

nd secondite methods of science was at one time mainly 
orne by mathematicians, because they ıt was mainly 
‘ho spoke a language and thought thoughts too high fot 
ommon apprehension Since then expenment has become 
1ore exact, more illuminated by theory, more scientific and 
2ss empirical, hence it 1s that the hostility 1s now being 
‘xtended to the experimentalist in his laboratory as well 
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But really, ıt may be rather offensively suggested, what 
other attitude can be taken up? lf a man is to be 
capable of getting schemes through Paihament, of 
impressing a jury, and generally of playing to the 
gallery and becoming a power in the State, he cannot, 
unless very exceptionally endowed, have the aptitudes 
and poweis proper to a man of high science And yet it 
will never do to allow even to himself that the scientific 
man 1s m hisown line immeasurably above hin Such a 
zeverent and submissive attitude would 1uin his chance 
with the gallery at orce Swagge and a confident fiont 
aie moe than the tricks of the trade, they are the 
essentials ta success 

We are glad to 1ecognize, however, that the recent 
outburst against the methods and conclusions of pure 
science 1s the work of the camp-followers iather than of 
the leaders on the commercial side There have been and 
are several conspicuous examples not only of the scientific 
man taking a high position on the commercial side, but 
also of the commercial man,taking a high position in 
the ranks of pure snence This mteichange of mdi- 
viduals, and the further rapprochement which the gieat 
extension of science into industial hfe of various kinds 
has caused, and must in the futue still furthe: cause, 
are making ıt now clearly recognized how intumately pure 
science and the commercial applications of science aie 
connected together, how greatis then mutual dependence 
on each othei, and how essential to the well-being of 
each 1s a close and fnendly co-operation with the other 

These facts, and the firendly attitud® of the leaders on 
both sides, render the a‘tempt made ın the ronk and file 
to sow discoid between the two great classes the more 
absurd, and must make it in the long 1un entnely futile 





THE MESOZOIC MAMMALIA 

The Stiucture and Classification of the 
Manmalhe By H F Osborn 

Philadelphia, Vol IX No 2 


lished by the Acaaemy, 1888 } 
| Ge the elaborate memou before us, comprising eighty 
quaito pages of text, llustrated by thuty woedcuts 
and two plates, Prof Osborn, of Princeton College, New 
Jersey, gives us the result of his researches into the stiuc 
ture of the Mesozoic and allied Tertiary Mammals, based 
upon observations cared on both m America and 
Europe As a iule, these Mammals are of small size, 
and are mainly known to us by more or Jess imperfect 
jaws and teeth, by far the gieate: numbei of specimens 
consisting of the lower jaw or mandible Now, it 1s well 
known that even in gioups of the smalle: Mammals 
which aie well represented at the present day, such as the 
Shiews among the Insect:vora, or the Bats, 1t 1s almost, 1f 
not quite, impossible zo recognize many of the genera, to 
say nothing of tne species, when we have to deal only 
with a senes of fossil or sub-fossil lowe: jaws fiom the 
cavern or late: Tertiary deposits And if this be soin 
groups with which we aie well acquainted the difficulty 
is of cowse increased many times over when we have to 
deal with forms having n@ close analogues among the 
existing fauna The puzzle ıs further incieased by the 
difficulty of referring such portions of uppei jaws as are 
moe 1ately found to the species indicated by mandibles , 
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and this induces a great danger cf founding species or 
higher groups upon the evidence of upper jaws, which 
cannot be decisively shown to be distinct from those 
founded upon the evidence of the mandibles Puiof 
Osborn, as will be noticed below has not altogether 
steered clear of thus danger , and we consider it would 
be advisable in delicate reseaiches of this nature to lay 
down a iule that family or higher groups should only be 
formed upon the evidence of homologous paits, even if 
geneia and species have been named upon the evidence 
of dissimilar parts of the skeleton 

Before, however, proceeding to any deta‘led criticism, 
it will be advisable to take a brief survey of the memoir 
before us, and to note the scheme of classification which 
1s proposed The memoir begins with a survey of 
previous work on the subject, especial attention being 
directed to the labours of Sir Richa~d Owen in Europe, 
and to those of Profs Cope and Mazshin America’ On 
the second page (187) a table 1s given of all the 
desciibed genera of Mesozpic Mammals, which include 
forms from Europe, America, and South Africa, 
together with certam allied Tertiary genera from North 
America and France, and ZAylacoleo of the Pleistocene of 
Australa We may add that since this memoir was 
sent to press, forms allied to those of the North American 
Eocene have been described by Señor Ameghmo ım the 
Tertiaries of the Argentine Republic The next section 
1s devoted to a detailed description of the British forms, 
in which certain generic terms, proposed by the author 
in a prehmimary cdémmuntcation, are ‘ully described and 
illustrated We may here mention that the author tells 
us that the process of passing his memon through the 
press occupied an unusually long period, during which 
certain other memoirs appeared on the subject , and that 
he thus saw occasion to modify ın some sespects several 
statements made in the earlier part of the work, footnotes 
being usually appended to this effect 

After the descriptive portion we come to what 1s really 
the most important section of the whole memon—namely, 
that headed the classification and zoological 1elationships 
of the Mesozoic Mammalia It 1s here observed that 
these forms may be divided into two large groups “In 
the first group, 4, one of the incisors 1s greatly developed 
at the expense of the others,and of the canine, which 
usually disappears, behind these teeth 1s a diastema of 
varying width, followed by premolars which are subject 
to great vaiiation in form and number, while the molars 
bear tubercles In the second group, #, the incisors are 
small and numerous, the canine 1s always present and 
well developed, the teeth usually form a continuous 
series, and the molars bear cusps instead of tubercles” 
These two groups are compared to the Diprotodontia and 
Polyprotodontia, among existing Marsupials, and the 
following scheme of classification 1s proposed — 


A First Group 
I Sub-order Multituberculata, 


1 Family PLAGIAULACIDÆ —Āficrolestes, Plagiaulas , 
Ctenacodon, Ptilodus, Neoplagianlar, Meniscoessus, 
and perhaps TAylacoleo 

2 Family BoLopontip® — Bolodon, Alledon, 
perhaps Chro% 

3 Family TRITYLODONTIDR —7)elplodon, Tr iglrphus, 

4 Family POLYMASTODONTIDÆ —Poymastrion 

fucerta sedis—Chies ox y 


and 


e 
B Second Group 
I Onder Protodonte 


DROMATHERIIDA —Dromatherium, Macio- 


Family 
conodon 


II Sub-order Prodiéelphia 


I Family TRICONODON rIDA —Amphiestes, Amphitylus, 
Lrzconoton, Piiacodon, Phascolotheriem, Tinodon, 
Spalacothertum, Menacodon 

2 Family AMPHILHERIIDE —A mphithes ium, Duci ocy- 
«odon (Diplocynodon), Docodon, Huneodon, Pei amus 

3, Family PERALESTIDÆ — Leralestes, Feraspalar, 
Pau: odon 

4 Family KURIGDONTIDÆ —Xurtodon 


III Sub-srder Insectivora Primitiva 


AMBLOLHERIIDE —Amblotherium, Achy- 


1 Family 
rodon 

2 Family STYLATODONTIDÆ —Stylacodon, Phascolestes, 
Dryolestes, Asthenodon 


Incert@ sedis—Laodon i 


The Multituberculata, excluding Thylacoleo, extend in 
time in Europe and North America from the Upper 
Trias to the Lower Eocene, but the recently discovered 
South American forms may be of later age In dis- 
cussing the relationskip of this group of famulies jon 
p 212, the author sates that, admitting their Mar- 
sup.al relationship, it 1s clear that the genera “are closely 
ielated to each other, and widely separated from the 
Diprotodontia by their dental structure, which 1s very dıs- 
similai1, and indicates that they probably branched off 
from the sten of the recent Marsupials at a remote period, 
probably ‘the Triassic” They are accordingly regarded 
on the following page as a sub-order of Marsupials, 
characterized by the tuberculated characters of their 
mélars If, however,as suggested on p 214, 7hylacolco, 
which 1s evidently only an aberrant and specialized 
Phalanger, has any sort of relationship to the Plagz- 
aulacede, then it will be evident that this group cannot 
be even subordinately separated from the Duprotodont: 
Further observations upon the 1elationships of this group 
are given upon pp 251 and 254, the latter section having 
evidently been written subsequently to the earlier sections 
On the former page evicence 1s adduced to show that in 
some of these forms the first upper incisor has been lost, 
and the second becomes hypertrophied, whereas in ex- 
isting Marsupials it ıs the first which always persists and 
becomes enlarged There is no evidence as to the serial 
homology of the lower mcisor On p 254 and the 
following pages, the suggestion of Prof Cope, based or 
the resemblance of the molars of the Multituberculata tc 
the aborted teeth of Oruzthorhynchus, that these forms 
may be Monozremes, 1s discussed at some length, but with. 
out any definite conclusicn being reached We presume 
however, that ın writing this part of the memoir the 
author had come to the conclusion that the relationship 
of these forms ta 7iylaceleo ıs altogether a myth It is 
howevel, at first sight no: very easy to believe that the 
general similarity in the structure of the cutting fourtt 
premolat in the Multitubezculata and the modern Diproto- 
dontia 1s not indicative of a real affinity between the two 
and as to the argument that the peculiar structure of the 
two molais is of itself sufficient to indicate the sub- 
ordinal distinction of the Multituberculata, we thmk thai 
a sub-order which contairs such different types of molar 

i dentition as aie shown by Macropus, Pseudociirus, Phas: 


Oct. 25, 1888] 





. 
colarctus, and Phascolomys, could surely also find room 
fo. the Multituberculate type The evidence of the 
homology of the incisors 1s, howeve1, a weighty one in 
the author’s favour 
Prof Osboin places the Triassic Afzcrolestes with the 
Plagiaulacide rather than the Bolodont:de, but we think 
the existence of a cutting fourth lowe: premolar ought to 
be proved before this*view can be definitely admitted 
There may also be considerable hesitation ın accepting 
the view expiessed on p 217, that there are five premolars 
in the upper jaw assigned by Prof Maish to Crenacodon, 
but beyond these and other small points the author’s 
classification of this group appears to commend itself 
We cannot say the same in regaid to the classi- 
fication of the second group, which, as we have 
seen, 1t 1s proposed to split up into one distinct order, 
into one sub-order provisionally referred to the Mar- 
supiaha, and a segond assigned with more hesitation 
to the Insectivora In this group the author has, we 
venture to think, found ditferences which, 2f they exist at 
all, are by no means of the importance he attributes to 
them , while at least one case occurs to us, where, to say 
the least, there ıs a considerable presumption that speci- 
méns assigned to the two sub-ordeis may teally be 1efe1- 
able to a single genus Sufficient account does not, 
indeed, appear to have been taken of the variation in the 
dentition of different recent genera of Marsupials which 
are usually included in a single family, as, for example, 
Thylacinus, Dasyurus, and Myrmecobius among the Poly- 
protodonts, and Phalanger, Pseudochirus, and Phascol- 
arctusın the Diprotodonts In the case of obscure fossil 
forms like the present, ıt appears to us that there ought to 
be the greatest hesitation in making groups of higher 
value than family rank, and that even in the case of 
famihes their limits ought to be much more loosely 
drawn than among existing forms, where we have full 
evidence before us It 1s, indeed, far more advantageous 
to keep all such obscure forms more or less closely 
associated until absolutely decisive evidence 1s forth- 
coming as to their mght to wide separation In the 
present instance, however, the author has, to put 1t in the 
muldest form, by no means adduced any such decisive 
evidence , while, as already mentioned, there 1s a stiong 
presumption tnat mm certain particular cases he has widely 
separated closely allied, 1f not absolutely identical, forms 
The first so-called order— the Protodonta—is formed 
for the reception of the American Tnassic Dromathertzmt + 
and Afzcroconodon , 1f, mdeed, the latter be really entitled 
to gengric distinction The grounds for the ordinal 
distinction of these forms are that the roots of the cheek- 
teeth are not fully divided, but stronger evidence than 
this 1s required before these obscure forms can be defintely 
regarded as entitled to constitute moze than a family 
And even if they belong to an order distinct from the 
Marsupials, there 1s no evidence to show that they are 
20t Monotremes, or perhaps rather Prototheria 
.The sub-order Piodidelphia is defined as including 
srimitive Marsupials, generally characterized by the pre- 
sence of four piemolais and numerous molars, the latter 
1aving distinctly divided :oots It 1s, howeve1, added (on 
> 259) that “no definite sub-ordinal character can be 


1 Prof Osborn proposes to alter tle spelling of this name to Drona: 
kernon 
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assıgned , but ın view of the retention of several features, 
and of their ancestral position, these Mammals may be 
distinguished from the recent Marsupials as the sub-order 
Prodidelphia” In our own judgment, the formation of a 
large group which confessedly cannot be distinguished 
from one already established is unjustifiable, and not 
conducive to any advantage The first family of this 
group is the 7rrconodentzde, in which, as shown above, 
our author includes a large number of genera The 
genus Zrzconodon, together with the allied or identical 
American Przacodon, has, however, such a totally different 
facies from all the other forms, that we are mclined to 
follow Prof Marsh ın regarding it as alone constituting 
the family We are, morever, rather at a loss to find the 
value of the characters which Piof Osboin 1egards as 
distinctive of the enlarged family, for, whereas he states 
in the definition of the family {on p 227) that the “ condyle 
1s low,’ on the opposite page the genus 4 imphatylus is 
descitbed as having he “condyle lofty” Some very 
teresting obseivations are recorded (p 198) as to the 
changing and development of the teeth in 77zconodon, n 
which ıt 1s concluded, as had been previously indicated by 
Mr O Thomas, that the replacement was limited, as in 
modern Marsupials, to z single premolar , while it 1s further 
shown that ın many instances it appears piobable that the 
last true molar was never developed In classing P/asco- 
other cunt, of the Stonesfield Slate, in the Zreonodontide, 
the autho. appears to have been gieatly influenced by 
regaidiny Trzconodon as having the condyle placed low 
down on the mandible We have, hewever, considerable 
doubts whether this 1s a character of much importance, 
as it varies so much in the allied Phascolotherzum and 
Amphitylus In considering that the whole of the seven 
cheek-teeth of Phascolothertum are tiue molars, the author 
departs very widely from the view taken by Sir R Owen, 
and a great deal moie evidence 1s required before ıt can 
be considered proved that at least the first two of these 
teeth are not premolars 

In makmg such mention as space permits of some of the 
other genera, we must take those included unde the Prodi- 
delphia and the so-called Insectivora Primitiva together 
In this connection it appears that a great deal depends on 
the inter pretation of the dental characters of the o1ginal 
genus Amphitherzumm to which Piof Osborn refeis the 
fragment of a mandible figured on p 192 It ıs stated, 
with great fairness, that when the authot examined this 
specimen he regarded it as totally distinct from Amphe- 
thercum, Dut that comparisons of his drawings with 
figures led him to change his opinion On p 192 ıt ıs 
observed that “when these mutilated crowns [of the 
type] are compared with the perfect crowns of the newly- 
acquired jaw, there can be zo doubt that they belong to 
the same pattern Z7 thzs be the case, the latter specimen 
is of gieat interest, as ıt enables us for the first time to 
fully characterize the molar dentition of Amphither rum ” 
We have pu posely italicized portions of the above sen- 
tences, since they show a somewhat cuous instance of 
the author's method Thv», in the first sentence the 
teeth of the new jaw me detimtely stated to be of tife 
type of those of Amphitherrum, while m the second a 
provisional element 1s intioduced, and yet subsequently 
this jaw is aga n definitely taken as affording the true 
structune of the Az:phatherium mola Far be it from us 
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to say that this jaw does not belong to Amphztherium— 
it very probably does , but it certainly does not afford 
decisive exsidence on which to base en extensive super- 
structure, and to make Amphythertun the type of one 
family, while Amphitylus and Ambhileshs (vegaided by 
Owen as closely related to the formei) aie tefe1zed to the 
Truonodontide Then, again, excep.ion may be taken 
to the interpretation of the molai :tructme in the jaw in 
question Prof Osborn 1egaids the *eeth as consisting 
of two cusps and a talon in lme, approximating to the 
fashion of Ampiilestes, but to us they appear to 1e- l 
semble those of the Upper Jurassic genus Aribiothe- | 
reui in which the molars cons sz of a tiilobed blade 
and a posterior talon Now, ladlothercwi is made the | 
lepiesentative of a family which 1s taken as the type of ' 
the Insectivo1a Pumitna Apat fiom the question of 
what. laphithes rum veally is, the molar teeth of Ablo- 
therium, as already said, differ corsiderably from those 
of Awphelest:, “Prodidelphia}) , bat since precisely ana- 
logous differences occur 11 a singie family of existing 
Marsupials, these differe es do not appear to afford 
grounds for even family, let alone ordinal, distinction 
No defimte characters are, indeed, given by which the 
Insectivora Primitiva (p 235) are to be distinguished | 
from the Piodidelphia, and if we corpare the figure of | 
the mandible of Amphzlestes, ven on p 228, with that | 
of Ambloth.s ium, represented in Plate ix, Fig 11, the | 
resemblance ın the contour of the posterior portion of ' 
the jaw 1s so close that scarcely even generic distinction 
could be diawn fiom this part Fhe conclusions drawn 
from this portion of the jaw in tne different forms are ' 
indeed very 1emaikable Thus we have already noticed 
how the low condyle 1s given as a character of the 
Tritylodontide, and yet the feature is totally wanting 
in the fist genus, Awpézlestes, which agrees exactly with 
Amélotherzum in its lofty condyle The alleged broad 
and naiiow coronoids of the two forms may be in great 
part due to the effects of pressme The absence of ın- 
flection in the angle of Amdlothe:zunt is shared by some 
of the forms included m the Zrrcenodontide Then, 
again, we aie totally unable (afte: repeated examinations | 
of the types} to sce how the lower jew, on which Pera- 
salix was founded, can be even generically, distin- 
guished from mdlotherium, the dental formula being, ' 
with the exception of an additional low er molai, identical, 
and yet the one genus 1s referred to the Prodidelphia, 
and tne other to the Insectivora Primitiva As another 
instance, the general similarity m the structure of the ` 
lone: molars of Spalacotherzum to those of Chi ysochloris 
coupled with an analogous similarity existing between the 
upper ones of Pera/estes and those of the same existing 
genus, suggests at all events a very considerable presump- 
tron that the two fossil genera may be identical We find, 
however, Spadacotherium placed in the 7rrconodontide, 
while Pez alestes 1s made the ty pe of another family of the 
Prodidelphia, which includes the above-mentioned Pera- 
Spalax, Now, even if the above obvious resemblance 1s 
ignored, we totally fail to see any reason for including 
Spalaother tum in the Freconodontida, and agree with 
Prof Maish in 1egarding it as the type of a distinct 
family If, moreover, any” of these forms aie to be 
refened to the Insectivora, we should nare thought that 
Spalacother um, with its Chr ysochlorts-hke molars, and 
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the reduction of its love: mcisors to the Eutherian thiee, 
was the very one whch had a claim to such a position 
In regard to the new genus A’wsfodon—the type of the 
Aw todortide—we car. only say that there appeats to us 
to be no evidence thct the upper jaws on which it 1s 
founded may not belorg to one of the genera named on 
the evidence of the mandible 

Other do'nts might be noti@ed if space permitted, 
but we have indicated enough to snow that a gieat 


| deal more must be absolutely pioved before many 


of the genera admitted by Prof Osboin can be even 
allowed to stand as defimtely distinct, while, as to 
the proposed division of the Polyprotodont forms into 
Insectivora and Marsupiaha, we have shown that in its 
present ferm it breaxs down hopelessly at every point, 
although we are far fiom saying that all the known forms 
are certainly Maisupial Jt appears, however, desirable, 
till we attain much finle: know ledgg of their organization, 
to leave a large proportion of them in a single ill defined 
family 

In criticizing this memon we have not hesitated, in 
vhat appear to us to be the true interests of science, to 
speak freely We should, however, be unjust if we 
failed to recognize the amount of labour of a very try- 
ing kind which the author has bestowed on the subject , 
and we especially commend the value of his observation: 
on the Muititubeiculata It ıs also a decided advantage 
to have all the American and European forms comparec 
together by one who has had the good foitune to study 
so manj of the types fiom both areas Finally, no ont 
can fail to de sttuck witk the excellent illustrations witt 
which the monogiaph 1s adorned, a large numbet o 
which, we believe, aie from the author’s own drawings 


EARTH SCULPTURE 

Les Formes du Terain Par Lieut -Colonel G Dek 
Noe, avec la collaboration de Emm. de Margene 

2 Vols (Text, pp 205, Plates xlix) (Paris, 1888 ) 
HE origin of the featuies of the earth’s surface mus 
always prove an attractive subject no less to th 
geogiaphei than to the geologist The one descitbes an: 
the other expounds , ard the work before us 1s an admit 
able exumpl2 of what may be done by the joint labours c 
geologist and geogiaj her m illustiating and explainin: 

the form of the giound 

In turning over the pages of the work, and im contem 
plating the many instructive diagiams and pictorial illus 
trations, one 1s prepared foi a more exhaustive tyeatmer. 
of the o1igin of scenery than 1s really to be found in thes 
volumes So far as the geologist 1s concerned, the wor 
1s mainly a treatise on sub-aeial denudation, and wit 
special reference to Fiance It is almost entirely occupie 
with the method of denudation by 1am and rivers, and wit 
an account of the features wbich they originate Wea 
told how different rocks are disintegrated by surfac 
agencies, and how the broken material 1s afterwarc 
transpoited by streams Attention ıs especially calle 
to the action of running water on rocks of varying chi 
racter and inclination, to the influence of vegetation 1 
preserving slepes at certain inclinatiors, and to the effer 
of rain in diminishing the angle of slopes The mfuenc 
of climate 1s cwelt upon, and it is shown how the permi 
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able strata "are characterized by dry valleys and few 
watei-courses, while the impermeable beds support 
abundant stieams 

The relations of disturbel strata, of anticlinals and 
synclinals to valley and hill, are duly noted , and it is 
pointed out how the flow of rivers 1s determined by the 
he of the land when 1t 1s upraised fiom beneath the sea- 
level, and that in few cases aie then courses dnected by 
faults or fractures The authors explain the recession of 
escarpments by the undernunimg o1 undercutting of softer 
beds and the production of Jandshps , and they note the 
influence of lateral streams 1n e1oding these softer strata 
at the foot of the hills, a subject iWlustrated by reference 
to the Wealden area and other districts 

Little 1s sard about maiine denudation, for the action 
of the sea is essentially limited to the destiuction of 
cliffs along its margin, and to the formation of marme 
platforms Concerning great “ plateaux of abrasion,” or 
so-called “plains 8f marme denudation,” the authors 
express their opimon that it would be wrong to attribute 
their formation eaclusively to the sea, for they consider 
that the prolonged action of sub-aeital forces 1s to reduce 
the land toa level Nor do the authors attribute great 
excavating power to glaciers In their opmion these 
icy agents occupied and modified old valleys, and have 
not always effaced the pre-Glacial alluvial deposits, and 
they see little evidence of post-Glacial erosion In these 
respects their observations are based on local and 
lumited evidence, for in this country, although the main 
features were marked out in pre-Glacial times, there 1s 
abundant evidence of denudation by glacial action, and 
subsequently in times when the ice had done its work 

The authors have clearly pomted out that the topo- 
graphical features aie as a rule in direct relation with the 
geological structure , mdeed, the form of the ground 1s 
one of the most important guides to the field-geologist in 
his delineation of the superficial distribution of the rock- 
masses Nevertheless, in the explanation of the origin of 
our scenery, there are many points concerning the original 
extent of each formation, and the changes in texture 
which the rocks have undergone, that are but buiefly, if 
at all, noticed inthis woik In th's respect, however, each 
country must be studied in detail before the complex 
history of its physical features can be deciphered 

The present work, as before stated, deals mainly with 
the mode in which 1am and rivers sculpture the surface 
of the earth It is an mstiuctive summary of what is 
known on this subject, supported by o1iginal observations 
and by references to the principal authouities, and illus- 
trated ‘in a far more sumptuous manner than has ever 
been attempted in this country HBW 





OUR BOOK SHELF. 


Eclectic Physical Geography By Russell Hinman 
(New York Van Antweip, Biagg, and Co, 1888) 


ro quote the author s preface, “ The aim of this book 
s to indicate briefly what we know or surmise concerning 
he proximate causes of the more common and fammiar 
yhenomena observed at the earth’s suface” The book 
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_ growth” any explaration of it 


earth is then treated asa planet its relation tothe sun and 
stais, and the nature and 1esults of its movements, being 
described Next come chapters on the atmosphere, the 
sea, the land, meteo-ology , and finally, the various forms 
of life The causes of the movements of the atmosphere, 
sea, and land, and their respective effects, are all clearly 
stated Brief outlires are given of the gradual disintegra- 
tion of terestrial rocks, and the subsequent transporta- 
tion and accumulation of the products Fossils and 
their teachings also receive attention In short, nothing 
of importance has been omitted 

The general plan of the book bears a considerable 
resemblance to that suggested by the syllabus of the 
Science and .\1t Departmen:’s course of elementary 
phystography, and with a teacher to extend the prel- 
minary chapte: on the forms of energy, would form an 
admirable text-book for that subject The order in 
which the subjects are taken 1s practically the same, and 
1s obv:ously the most natural and 1attonal 

The chapters on the forms of hfe and them distribution 
will prove of special interest to young students or general 
readers There 1s a good outline of the development 
theory, and of what we know of man from prehistoric 
tumes 

The book throughout 1s ifustrated by a great number 
of drawings, maps, and charts, which not only beautify 
but illustiate the text ın a most admirable manne: The 
charts are diawn on thiee different systems of projection, 
each system bemg applied where tt 15 most suitable , and, 
what 1s very important, the different systems are fully 
explained A boo's lixe this cannot fail to impress the 
reader with a due sense of the importance of diagiam- 
matic representation in tacwitating desciiption The 
various sectional drawings are especially valuable in 
this respect 

The book thoiovghly deserves the*lnghest praise, and 
ag an introduction to the study of science must ceitainly 
rank among the best 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by kis correspondents Neither can he under- 
take to return, or to correspond with the writers of, 
aepected manusciipts ratended for thts or any other part 
of NATURE No notice is taken of anonynisus communi- 
cations } 

Prophetic Germs 


ProF Ray LANEESTLR has mistaken me When [ sud in 
my last lettes of Octo.er § that “all organs whatever do 
actually pass thiough rudimentary s.ages m which actual use 15 
ımpossıble,” I referred specially to the embryological develop- 
ment of the individual ‘This 1s a fact which cannot be denied 
But on the Darwinian hypothesis this fact applies equally to the 
birth of spectes—whicn ae nothing but the passing results of 
individual variation Tf true now of all individuais, 1t must, on 
that hypothesis have be~n tiue of them for ail time 

Inhentance is no explanation of this fact It is merely ore 
part of the fact separately stated Neher 1 ‘correlation of 
‘Lhis, agun, 1s a mere phrase 
stating in anothei form tne very fact which it pretends to explain 
All organic giowths are ‘‘correlated ” But with what? Fust, 
wath each athe: , and, secondly, with some combmed use, which 
invanably hes in the future when such giowths begin ‘* Cone- 
lanon of growth” 1> the Jaw under which “prophetic geims” 
begin to be developed, and this prophetic character becomes 
all the mole maihed mm propoition as we cury bach exusting 
forms of hfe to the foims which were pumayval It 1s a favourite 
idea among the disciples of Darwin that the embiyological de- 
velopment of indivuluals represents in epitome the whole histo 
of organic hfe I do not see why they should object to it when 
it leads us to the conclus on that the whole organic world must 


‘ommences with an introduction to the general Jaws of | have begun m germs which were pi »phetic—that all organs 


Nature, in which shoit outhnes of the properties of 
natter and the various forms of energy are given The 


must have come into being befo-e they could be used 
ARGYLL 
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Definition of the Theory of Natural Selection 


In his Presidential addiess before Sertion D of the British 
Association, Mi Dyer is reported to have said, while alluding 
to myself —‘‘IIe has startled us with the paridox that Mr 
Darwin did not, after all, put forth, as I conceive ıt was his own 
impression that he did, a theory of the orig n of species, but only 
of adaptations And masmuch as Mr Romanes is of opmion 
that specific differences are not adaptive, while those of geneia 
are, it follows that Mr Dawin only really accounted for the 
origin of the latter, while for an explaration of the forme: we 
must look to Mr Romanes himself” (NATURE, September 13, 
P 476) 

Itis here stated (1) that in my opimon specific differences are 
not adaptive , (2) that I regad Mi Darwin’s theory as expiain- 
ing the orgin of genera, but not the origin of species, and 
(3) that, consequently, biologists are vutually invited by me 
to accept the theory of physiological selection as a substitute for 
Mı Darwin’s theory of natural selection, in so far, at all events, 
as the o1igin of species is conceined 

In direct contradiction to all these statements I 11] now quote 
passages from the paper with reference to wnich they are made 
It would be easy for me to add fur her qvotations to the same 
effect under each of the three heads, bw the followimg will be 
sufficient to serve the double purpose which I have in view— 
namely, first to correct misrepresentations, and next to furnish a 
basis for further remarks upon the sugject The italics have 
reference only to the former purpose 

(1) and (2) —*“ It [the theory of natural selection] 1s not, 
strictly speaking, a theory of the origin of sdecics itas a theory 
of the origin—or, rather, of the cumulative development—of 
adaptations, whether these be morphological, physiological, or 
psychological, and whether they occur in species only, o1 lihe- 
wise in genera, families, orders, and classes 

‘t These two things are very fai from being the same, fol, on 
the one hand, ia an enormously prepondeiating number of 
Instances, adaptıve structures are common to numerous species , 
while, on the other hagd, the features which serve to distinguish 
species fiom species are, as we have jus: seen, by no means 
invari iab’y—or even generally—of any adaptive character Of 
course, if this were not so, or if species adways and oniy differed 
fiom one another in 1espect of features presenting some utility, 
then any theory of the ougin of sich adaptive features would 
also become a theory of the origin of the species which presented 
them As the case actually stands, however not only aie 
specific distinctions very offen of no utilitar an meaning , but, as 
already pointed out, the most constant of ail such distinctions 1s 
that of sterility, and this the theory of natuial selection 1s con- 
fessedly unable to explain fu so far as natural selction 
has had anything to do weth the genesis of species, its operation 
has been, so to speak, medenta? it has only helped in the work 
of orginating species in so fai as some among the adaptive 
variations which wt has preserved happen to hate constituted 
differences of only specifie value Bit there 1s an innumerable 
multitude of othe: such differences with which na‘ual selection 
can have had nothing to do—particularly the most general of 
all such differences, ot that of mutual sterility, while, on the 
other hand, by far the larger number of adaptations which it has 
preserved are now the common pioperty of numbeiless species 
But let m not be misunderstood In saying that the theory of 
natural selection 13 not, propa ly sp:aking, a theori; of the origin 
of spectes, I do not mean to say that the taeory has no part at 
all in explaining such origin Any such statement would bem 
the last degree absurd What I mean to say is that the theory 
is one which eaplams the origin or the corservation of adapta- 
tions, whether structural or mstinctive, and whether these occur 
tit spectes, genera, families, ordeis, or classes Zx so far, these- 
fore, as useful structures are likewise fectes-distingurshring 
structu es, SO far is the theory of their ougir aéso a theory of the 
ongin of the species which present them ” 

(3) “Let it, therefore, be clearly understood that it is the 
office of natural selection to evolye adaptations—not therefore 
or necessaiily to evolve species Let if aiso be charly unda- 
Stood that rn thus seeking to place the theory of natural selection 
oR ats true Dgical footing, Zam in no wise detracung from the 
wuporiance of that theory On the contrary, I aw but seeking 
to release ıt from the difficulties with which -t has been hitherto 
Megittmately surrounded I cannot feel that I am turning 
traitor to the cause of Darwinism On the contrary, I hope thus 
to remove certam difficulties in the way of Darwimian teaching , 


and I well know that Mr Darwin himself would Have been the 
fast to welcome my attempt at suggesting another factor in the 
formation of species, which, athough quete nedependent of nati al 
selection, isin no way opposed lo naltwral selection, and may there- 
Sore be regarded as a factor supplementary to natu al selection 

And heie, as elsewhere, I believe that the co-operation enables 
the two pimciples to effect very much more in the way of 
species-makmg than either of them could effect if working 
sepaiately On the one hand, without the assistance of physio- 
logical selection, natural selection would, I believe, be all but 
overcome by the adverse influences of free mterciossing—in-~ 
fluences all the more potent unde: the very conditions which are 
vequired for the multip.cation of species by divergence of 
character On the othe: hand, wzthout nati al selection, physio 

logual selection would be pawerless to create any differences of 
specific type, other than those of mutual sterthty and trimal 
details of structure, form, and colou: —differences wholly without 
meaning fron a uulitarran point of view But in their combina- 
zton these two principles appear to me able to accomplish what 
neither can accomplish elone—namely, a full and satisfactory 
explanation of the origin of species ” 

These quotations appeal to me sufficient to piove the ım- 
accmacy of Mr Dyer's 1emaiks But I should not have 
taken the trouble to not ce musioterpietations of so absurd a 
hind, were 1 not that I have something mote to say on the 
subject of which they treat For Mı Dyer, ın his address, 
alludes to a recent criticism by Mr Huxley, which also deals 
with my ‘‘ paradox,” but does so in a very different manner 
That is to say, the passages which Mr Hualey devotes to 
this subject exhibit a much more careful consideration „Of 
the points in ıt to which he alludes, as well as a manifest 
desue to staze the issue fairly I will therefore pass on to 
consider the ciiticism as it was ougmally presented by Mi 
Huxley, leav ng behind the teralological reproduction of it by 
Mı Dyer as effectually disposed of by mere quotations fiom my 
pape itself 

The substence of Mi Huxley’s criticism, in so far as it 
appaiently apples to me, ıs conveyed in the following 
words —‘‘‘ Favourable variations’ are those which are better 
adapted to surrounding conditions It follows, therefore, that 
every vaitety which is selected into a species is so favoured 
and, preserved ın consequence of being, in some one or more 
1espects, better adapted to its surroundings than its rivals In 
other words, every species which exists, exists in vutue of 
| adaptation, aud whatever eccounts for that adaptation accounts 
| 





| 











for the existeace of the s}ecies To say that Darwin has put 
forward a theory of the adaptation of species, but not of theu 
origin, 1s therefore to misnndeistand the fust principles of the 
theory For, as has been pointed out, it 1s a necessary conse- 
quence of the theory of selection that every species must have 
some one or more structural o1 functional peculiarities, in virtue 
of the advantage conferred by which, it has fought though the 
ciowd of its competitors, and achieved a certain dwation In 
this sense, 1t 1s tiue that every species has been ‘ originated’ by 
selection” (Pioc Roy Soc, vol xliv No 269, p avin} 
Now, im the first place, I have nowhere said that ‘' Darwin 
has pıt forwarcla theory of the adaptation of species, but not of 
j then ongin” I said, and continue to say, that he has put 
forwada theo-y of adaptat.ons in general, and that where such 
adaptitions appeitain to species only (z e ate peculiar to pai- 
ticular species}, the theory 2ecomes ‘‘ also a theory of the ougin 
of the species which piesent them” The only possible mis- 
understanding therefore, which can here be alleged agaanst me 
1s, that I fail to perceive ıt as a “necessary consequence of the 
theory of selection that ezery species must have some one or 
more structural o1 functional peczdeazitzes” of an adaptive or 
utilitarian kind Now, if zhis is a misunderstanding, I must 
confess to not having had 1t removed by Mı Huxley’s exposition 
The whole cmticism 1s teisely conveyed in the form of two 
sequent proposttions—namely, ‘‘hvei y species which exists, exists 
in yntue of adaptation , and whatever accounts for that adaptation 
accounts foi the existence of the species ” My answer 1s likewise 
two-fold Furst, I do not accept the premiss , and next, even if 
I did, I canshow that the resulting conclusion would not over- 
tun my defimt on Let us consider these two points separately, 
beginning with the latter, as the one which may be most briefly 
disposed of 
I Provisionally conceding that ‘‘every species which exists, 
exists in vn tue of adaptation, ’ I mamtain that my definition of the 
theory of natural selection sull holas good for even on the 
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basis of this cOncession, or on the ground of this assumption, 
the theory of natural selection ıs not shown to be gyemarily 
atheory of the origin of species It follows, indeed, from the 
assumption—1s, m fact, part and paicel of the assumption—that 
all spectes have been originated by natural selection , but why? 
Only because natural selection has originated those particular 
adaptive features in virtue of which species exist as species It 
1s only in virtue of having created these features that natural 
selection has created the species presenting them—yust as ıt has 
created genera, famihes, oylers, &c , ın virtue of other adaptive 
features extending through progressively wider areas of taxonomic 
division Everywhere and equally this principle has been pri- 
marily engaged in the evolution of adaptations, and 1f one result 
of its work has been that of enabling the systematist to trace 
lines of genetic descent under his divisions of species, genera, 
and the iest, such a result ıs but secondary o1 incidental A 
wing, for example, 1s an adaptive structure which 1s formed on 
at least four completely different plans ın d:fferent classes of the 
animal kingdom, and it is the function of natural selection as 
a theory to eaplain all this vauety of adaptive structue, 
with its infinite number of subordinate variations through 
the different fo.ms in each class, whether “‘specmes” or 
otherwise Now, I say that such a theory is fist of all a 
theory of the evolutifn of adaptations, even though it be 
conceded that all species exist in virtue of diffenng from one 
another ın respect of adaptations, and hence that the theory 
becomes aéso a theory of the evolution of species, as 1t 1s a/so a 
theory of the evolution of genera, famılhes, &c Take a parallel 
instance If a man were to define the nebular theory as a theory 
of the origin of Saturn’s rings, an astronomer would tell him 
that his definition 1s much too limited The theory 1s, indeed, a 
theory of the origin of Saturn’s rings , but it 1s so because it 1s a 
theory of the origin of the entire solar system, of which Saturn's 
ungs constitute a part Similarly, the theory of natural selec- 
tion 1s a theory of the entire system of organic Nature ın respect 
of adaptations, whether these are distinctive of particular species 
only, or hkewise common to any number of species In short, 
its “primarily” a theory of adaptations wherever these occur, 
and only becomes *‘ also” or “ excidentally” a. theory of species 
an cases wheie adaptations happen to be restricted in their 
occurrence to organic types of a certain order of taxonomic 
division 

This, I think, 1s enough to justify my definition ın a formaf or 
logical sense But as Mr Huxley’s criticism involves certain 
questions of a material or biological land, I should like to take 
this opportunity of considering what he has said upon them 
Therefore I will now pass on to the second head of my answer 

IL Hitherto, for the sake of argument, I have conceded that, 
in the words of my critic, ‘it ts a necessary consequence of the 
theory ofselection that every species must have some one or 
more structural or functional peculiarities” of an adaptive kind 
But now I will endeavour to show that this statement does not 
‘follow as a necessaiy consequence” from ‘‘the theory of 
selection ” 

Be ıt observed, the question whitch I am about to consider ıs 
not whether: “every species which exists, exists in virtue of 
adaptation”? common to its genus, family, ordei, class, or sub- 
ungdom ‘The question 1s whether eve1y species which exists, 
2xists In virtue of some advantageous ‘‘ pecuia: ity ” or adaptive 
idvantage sof shared by its nearest allies In other words, we 
ire not disputing whether it 1s a necessary consequence of Mr 
Darwin’s theory that ail “species” must present ‘‘ adaptations ” 
Lhis, ofscourse, I fully admit But what we are disputing 1s, 
vhethei it 18 a necessary consequence of Mr Danwin’s theory 
hat every spectes must present at least one adaptive character 
or combination of adaptive characters) peculia: to itself alone 
Now, such being the question, let us consider Mr Huvxley’s 
reat.nent of ıt 

Most obviously ‘‘it follows” from the theory of selection that 
“every variety which ıs selected into a species is favoured and 
weserved in consequence of being, in some one o1 more respects, 
vetter adapted to its surroundings than its rivals ” This, ın fact, 
s no more than a re-statement of the theory itself But it does 
yot follow that “every species which exists, exists in virtue of 
idaptation ” peculiar to that species, ze that every species 
vhich exists, exists 72 vertue of having been “‘ selected” This 
nay or may not be tive as a matter of fact as a matter of 
ogic, the mference 1s not deducible from the selection theory 
Every variety which 1s se/ected rzio a species must, indeed, pre- 
ent some such peculiar advantage , but this is by no means 
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equivalent to saying, ''ın other words,” that every vanetv 
which decomes a species must do so For the latter statement 
imports a completely rew assumption—namely, that every 
variety which becomes a species must do so because it has been 
selected into a species In short, wnat we are here told 1s, that 
uf we beleve the selection principle to have given origin to some 
species, we must further believe, ‘as a necessary consequence,” 
that it has given origin to @/7 species 

Not to peiceive a consequence so necessary ts said to betray a 
fundamental misundeistanding of the first principles of Mr 
Darwin’s theory Perhaps, theiefore, it is worth while to consider 
the matter from another and less formal point of view 

It surely 1s no essential part of Mi Darwin’s theory to deny 
that isolation (tn all its kinds) may lead to the survival of new 
varieties, and so, ın some cases, to the origin of new species 
which need not necesoirily present any change im the adaptive 
characters respectively inherited from their parent stocks Under 
isolation, and the consequent absence of what Prof Weismann 
has called panmrua, there 1s much rea-on to beheve that new 
“ stiuctural or functional peculsazities” may arse (whether by 
direct action of changed conditions, py independent variation 1n 
the absence of panmuxia, or by both these principles combined) 
which are without any adaptive sign’ficance, and I cannot see 
why it, should be held to constitute any essential part of Mt 
Darwin's theory to deny that such 1s the case No one, I sup- 
pose, will venture to express a doubt that there are named 
species, both of plants and animals, which have been formel 
under isolation, and which experiments—such as those recently 
made with our severally-isolated forms of British trout—woul«| 
prove to be but ‘local varieties,” capable of being changed one 
into anothei by mere cnange of haoitat, without any question of 
selection” being so much as possible Here it 1s the direct 
action of changed conditions which induces modifications of 
type sufficiently pronounced to take rank as distinct species in 
the eyes of a systematist, and the only difference between such 
a case and one where the modihcations are due to independent 
variation 1s that in the former case their non-adaptive cha.acter 
admits of bemg proved by experiment. According to the 

. 

general theory of evolution, there 1s no distinction to be drawn 
between a local variety and a new species, save as regards the 
extent to which modification may have proceeded If, there- 
fore, as in the case of the trout, mere change of habitat from one 
district of Great Britain to another {apart from any ‘‘ selection”) 
ty able to induce modincations sufficient ın amount to have been 
ranked as species by expert ichthyologists, much more may this 
frequently be the case unde: geographical isolation in larger 
areas, with exposure to different climates, and subject to the 
superadded influence of independent variation 

I have good 1eason to be well aware that great differences of 
opinion are entertained by different naturalists touching the 
degiee of impoitance which should be assigned to isolation as a 
factor of organic evolution , and 1n one of the veiy last issues of 
NATURE, Mi Wallace presents with great lucidity the view 
that isolation alone can never o1iginate a new species by inde- 
pendent yaniation without the unavoidable intervention of 
natural selection, seeing that ‘‘ at each step of the divergence” 
theire must be ‘‘ necessarily selection of the fit” fiom the less fit 
(September 20, p 491) I will not wait to show that, if in an 
isolated section of a species no new peculiarities should be re- 
quned to rende: its corstizuent individuals more “fit,” selection 
need not necessarily e‘fect any change with iegard to adaptive 
characters, nor need I remak that even when selection 1s 
enabled to effect such a change under such circumstances, it 
does so decatse it ıs assisted by tsolation, thus becoming, not 
the cause, but a con-cadse of ‘the ongim of species ’ A great 
deal could be said on both these points, but, for the sake of 
brevity, I will take my stand on the bare fact that, according to 
the general theory of evclution, 2 local variety 1s what Mr 
Darwin calls ‘‘an incipient species”, and, on the ground of 
this fact, I ask where the line 1s to be diawn between varieties 
and species in respect of adaptive characters? Ifno answer can 
be given, we must take st from Mi Huxley, as “a necessary 
consequence of the theory of selection,” that every variety 
“ which exists, exists in virtue of adaptation” Thus, to take 
but two illustrations from among several that might be drawe 
from the tiout just alluded to, when two lots of ‘ Lochlevens”’ 
were placed in two separate pends within a very short distance 
of each other, and exposed, as far as could be ascertained, to 
parallel conditions of lıfe, remarkable—but in no conceivable 
respect adaptive—difierences ın coloration were developed be- 
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tween the tiout which respectively innabited the two ponds 
(‘British and Insh Salmonice,” pp 226-27, 1887) Wall any- 
one undertake to affirm, afte: looking at the coloured plates, 
that these changes must ne-e sanly have been due to selection? 
Again, in a1ecent communication to the /ve/d (July 7), Mi Day 
gives an engraving of a remaikable vanation which is taking 
place in the gill-coveis of trout which have been transported to 
New Zealand, and there “turned dowr ” under nature Pie- 
musing only that, although this is a change of stuc'me, there 1s 
no more adaptive meaning to be found m it than in those 
changes of colour above mentioned,! I will quote Mr Day’s 
remarks upon the subject ‘‘It will be interesting to watch 
the changes occmrmg among these trout in their new home, 
and to observe whether these serrations ae continued or merely 
temporary, for if they should Lecome developed with time 
there would be still more reason for ccnstituting them a new 
species than now exists among the vinous J viopean iaces, 
while, should tiout with senated pieopacles and interopercles 
be admitted as constituting a new species, we could now trace 
the process of development from it» commencement, and show 
how such has been occasioned by tiansplanting our European 
trout to the warmei waters of the Antipodes ” 

Should it be objected that, as a matte of fact, the state of 
matters anticipated by M: Day has not yet arrived, my answer 
would be obvious—namely, supfosing tha’ such a state of maters 
had arrived, could the fact be reasonably held to annihilate the 
whole theory of natural selectr8n? Yet “lis 1s what such a fact 
would zecessarily do, 1f we hold it to Le “a secessary conse- 
quence of the theory” that every species which exists, exists 1n 
virtue of having been ‘‘selected” If we have not here a 7e- 
ductio ad absu: dum, 1 do not know how one can evei hope to 
apply that method 

Of couse I am not disputing that ir general there 1s 1 very 
gieat distinction between local varieties and good species 1n 
respect of peculiar adaptive cnaiacters In other words, I 
have no doubt at all that probably the great majonty of 
of species have been ouiginated by natural selection, either as 
the sole cause o1 in association with other causes But the alle- 
gation which J] am 2€s'sting 3s, that it follows as a necessary 
consequence fom the theory of sel.ction itself that every species 
must owe its origin to selection And I have endeavomed to 
show that this allegation admns of being reduced to an absurdity. 
When Mr Wallace, in the letter above reteried to expresses 
dissent fiom Mr Gulich’s view that species aie frequently origin- 
ated by the influence of isolation alone, he adds ‘‘If this 1s a 
fact, tis a most important and fundamental fact, equal m its 
far reaching significance to natural selection itself, I accordingly 
read the pape: with continual expectation of finding some evi- 
dence of this momentous punciple, but an vain” Now, sup 
posing that Mr Wallace had found the evidence which would 
have fully satisfied him, would he therefo e have been logically 
yequuied to abandon his own gieat generalizauon? Would he 
have been requned to acknowledge, not'only, as he says, a 
pimeiple ‘equal im its far-reaching significance to natural 
selection itself,’ but a principle which al.ozethe: superseded that 
of natural selection? I say it 1s absurd to suppose that such 
would have been the case, and yet .t must vecessar tly have been 
the case if it be ‘fa necessaly consequence” of his theory that 
all (if any) species are originated by <election 

It will be remembeied that ] am not agung the biological 
question whether, or how far, species exist which do not owe 
their existence to selection , I am arguing only the logical ques- 
tion whether it 15 ‘fa necessary consequence of the theory of 
selection” that they cannot And I now submit that it no 
moie follows from the selecion theory alone, that ‘every 
vinety” which decomes “a species” does so ‘‘1n consequence 
of being in some one o1 more respects setter adapted to its 
surroundings than ” afs existing contempora ies, than 1t does that 
eve1y variety which becomes a vuiety «ces so foi the same 
season If the former statement 1s a stitement of biological 
fact (which, for my own part, I do not be seve}, the fact 1s one 
that would stand to be pioved indvetively as a fact ıt cannot 
be made good by way of Jozcal deduction ‘‘ from *he theory of 
selection ” 


o 

¥ In this connection, also, it 1s of great importance to remember that 1t 1s 
only twenty years ago s nce the trou in question were sent to New Zealand, 
and their fry liberated in the waters tQere, for the most ardent upholder 
of the theory of natural selection as the sode cause of spec fic transmutation 
will scarcely maintain that twenty years is long enough for surv val of the 
fittest to effect a structural change cf an‘ unknovn” adaptive character im 
a long-hved animal with all the waters of New Zealand to spread over 


I have thus dealt with Mr LMuvley’s-criticism atesome length, 
because, although ıt has -eference mainly tò a matter of logical 
definition, and m no way touches my bown theory of “ physio- 
logical selection,” ıt appears to mea matter of interest from a 
dialectical point of view, and also because it does involve cer- 
tain questions of consideratle importance fiom a biological point 
of view Moreover, I obect to bemg accused of misundei 
standing the theory of ratmal selection, merely because some 
of my critics have not suffictently considered what appears to 
them a ‘‘ paradoxical” way of regarding it 

“GrorGE J Rowanes 


How Sea- Birds Dine 

As I have asceitaine:| that the following fact ıs not well 
Lnown, I sena you this azcount in the hope that ıt may be of 
interest to natural sts and to the general public Anyone who 
lives in the Western Hebrides will have often watched on a 
calm day the sea-buds feeding with noisy clamour in the sea- 
lochs and about the numerous islands This is especially the 
case 1n August, when the shoals of small herring are very plenti- 
ful Some years ago, when in a sailing-boat off the west coest 
of Mull, I caught with a hand-net a dishful of these small fry 
as tney swam along the smface of the water Last year, noticing 
from a stean-launch the birds congregated in gieat numbers at 
one spot, the idea struck me to steam to the place and tiy to get 
a share of the birds’ repast The idea was at once cared out 
I stood on the prow w'th landing net n hand, and the launch 
wa steered towaics the bnds As we drew near, the banqueteis 
flew away with evident dissatisfaction at the inteiuption, a few 
of the more greedy making then last hasty dives In another 
moment we were at the spot, and I saw, to my intense surprise, 
about 2 feet under the suiface, a large reddish-brown ball, 
2 to 3 feet in length and 2 feet m depth I made a frantic 
swoop with the net into the ball, and brought on deck half a 
pail'ul of the sea-birds’ dinner Even as we passed we could see 
the great living ball sinking and bieaking into pieces This 
year I aid others have tr.ea the same spot with great success 
Sorvetimes tne bal! has sunk too deep to be 1eached, some- 
times there was no ball to be seen, but on the most successful 
day I filled a pailful in three hauls In September we saw no 
ball, because, perhaps, tre fish hid grown too laige foi the 
birds to manage As fai as I can judge, the modus operand: 18 
called out by the divers, who surround a shoal and hem them 
m on all sides, so that the teufed fish huddle together in a 
vam effoit to escape inevitable destruction The divers work 
from below and other sea-birds feed from above , and, as in 
some cases after the birds had been at work fo1 some time I caw 
no ball, I suppose not one fish ıs left to tell the tale I must 
leave to naturalists the rea] explanation of the matter, but I 
may mention that, when disturbed by the boat, the diveis seem 
to come to the surface in a gieat 1ng round the scene of then 
feast I may also menticn that once, when the boat was stil 
300 or 400 yards away, the birds suddenly 10se and whirled 
about with frightened sc eams I wondered what could be the 
cause, until I saw the iounc bach of a porpoise rolling lazily 


round at the exact spot, and then iolling back again Wher 
we steamed past there was no sign of a ball What two delicious 
mouthfuls for tne porpoise ' COMPTON 


Loch Luichart, Koss shie, N B 





The Zodiacal Light 

Mr O T SHERMAN g ves an imeresting communication or 
the zodiacal light in NA: URE of Octo e1 13 (p 594), and ash: 
fo. reference to any observations He alludes to Cassini 
The following extract fron a letter by Cassint may not havı 
come unde: his notice ‘ It 1s aremaikable cucumstance tha 
since the ena of the yea: 1688, when this hght began to grov 
fainter, spots should hase no longer appeaied on the sun, whil 
m the pieced ng yeas they were very fieqnent, which seems t 
suppoit, in a manner, the conjecture that the light may ars 
from the same emanations as the spots and faculx of the sun 
‘This does not quite tally with Mı Sherman’s notion that th 
maaima of the zodiacal hgat comcide with the mmima of sun 
spots May ıt not rather be that, supposing sun spots to b 
largely occasioned py increased influa of meteoric matter fallin; 
into the sun, which matte: gets sublimed and 1epulsed to aug 
ment the materials forming the zodiacal hght therefore th 
maxima of the latter may then lag behind the maxima of th 
sun-spots HENRY MUIRHEAD 

Cambuslang, October 20 
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The Geometric Interpretation of Monge’s Differential 
. Equation to all Con'cs 


NEITHER the note of Prof Asutosh Mukhopadhyay in 
NATURE of the 11thinst (p 564), nor that of Lieut -Colonel 
-\llan Cunningham in the number of August 2 (p 318), has 
satisfied me that the criticism mplhied in my short note (June 28, 
P 197} on the Professor’s first note (Jure 21, p 173)1s unfounded 
Deimuit me, therefore, to develop that criticism a little more at 
laige > 
I have not yet had an opportunity of refering to the papers 
of the Professor ın the Proceedings of the Asiatic Society, but 
from what I can gather as to their contents from his notes in 
NATURE, I am im no way disposed to underes imate the accuracy 
or the value of his iesults It ıs only to his claim to find in 
them ‘‘zhe tive interpretation of Monge’s differential equation 
to any conic” that I demur 

To my apprehension the inteipretation m question 1s a Z7 22 Mt, 
nota & uth What has been put into the question as a defini- 
flow emerges afterwards, as might have been anticipated, as 
an inferfietaion If the Professor has given a definition of 
abersancy, independent of a conic and its known properties, of 
com eI am wrong, but I gather from his note that by aber 7 ancy 
he merely means (:f*I may thus eapress it) deviation jiom 
conicuty Whatever measure of adersancy, then, he adopts fot 
curves generally, must necessaily become zero for a conic, 
which has, fiom the veiy meaning of the words, no ‘‘ deviation 
from conicity ’ 

The difference, as I conceive it, between an mterpretation 
properly so called and an interpretation that ıs a mere z7 msm, 
indy be clearly illustrated by the case of the cucle The Pro- 
fessor tells us that ‘the differential equation of all circles 
{1 + Pw - 3/7? = 0, means that the angle of abeirancy 
vanishes at every pomt of eveiy circle” If thus read, what 
I have said above applies, and the interpietation 1s but a Z a2sm 
It admits, however, of a different reading For it 1s easy to 


show that (1 + p} = 349? = (1 + £»? : 2, where s, @ are the 
ay" 


usual mtrinsic co-oidinates of the curve, so that the differential 
equation 1s equivalent to do/¢/s? =0 Now do/ds 1s the measure 
of the curvature of a curve, defined as the 1ate of change, per 
unit of arc, of the inclination of the tangent to a fixed dpec- 
tion, a definition which ıs quate independent of the cucle, and 
dp, ds? 18 the rate of change, per unit of arc, of the curvature 
Hence the equation d?’p/ds? = o, beng true at every point of 
every cucle, expresses the & uż% that in a cucle there 1s no 
change of curvattne fiom point to point—or, in other words, the 
property that the curvatme of a circle 1s the same at every point 
I submit that this, rather than the Professou’s, involving the notion 
of aberzancy, has a mght to be regarded as the tiue intei pretation 
of the equation 

In lhe mannei, the true interpretation of the differential 
equation to a conic, if ıt ever ıs discovered, will expiess that 
some magnitude or concept connected with a curve, and defined 
independently of the particula: curves, the conic sections, vanishes 
at every point of every conic 

Even admitting the Pyofessor’s inteipietation, I agree with 
Colonel Allan Cunninghan that it has no prerogative right over 
others of the same chaiacter to be called /te mteipretation of 
the equation To go no father, any number of “ aberrancy 
curves” may be imagined, as, for instance, the locus of the 
focus, instead of the centre, uf the csculating conic, for which 
it will be tiue that “the radius of curvature of the aberrancy 
curve vanishes at every point of every conic”, for ın fact, in 
this case the abewancy curve degenerates into a single point, 
and to sty that the 1adius of curvatuie vanishes, or that the 
curvature ıs infinite, at every point of a curve, *s, to my appie- 
hension, only a roundabout, and not very instructive, way of 
saying that the curve becomes reduced to a single point 


Harrow, October 13 RBH 


A Shadow and a Halo 


THE following notices of anthelia may be interesting to the 
readers of NATURE Frances hidley Havergal thus described 
a sunset on the Faulhoin ‘* At one juncture a cloud stood still, 
appaiently about two hundred yards off, and we each saw our 
own shadow gigantically reflected on it, surrounded by a com- 
plete rambow arch, a full cucle of bright prismatic colours, a 
tiansfiguration of our own shadows almost startling , each, more- 
over, seeing only therr own glorification” (‘Swiss Letters and 
Alpine Poems ”) 


Tennant, in his booz on Ceylon, states that this curious 
phenomenon, whi h may probably have suggested to the early 
painters the idea of the glory surrounding the heads of beatified 
saints, 1s to be seen im singular beauty at emly morning in 
Ceylon When the light 1s intense, and the shadows propor- 
tionally dark, when tne san is near the horizon, and the 
shadow of a person ıs thrown on the dewy grass, each drop of 
dew furnishes a double reflection fiom its convex and concave 
suifaces , and to the spectator the shadow of h s own figure, but 
more pirticularly the head, appears surrounded by a halo as vivid 
as 1f radiated from diamonds 

S T Coleridge descr bed *he phenomenon thns — 


“ Such thou art, as when 
The woodman windirz westward up the glen 
At wintiy dawn, where o’er the sheep tiach’s maze 
‘The viewless snow mist weaves a g ist’ning haze, 
Sees full before h m, gliding without tread, 
-An image with a glory round its head 
‘Lhe enamoured rastic worships its fair hues, 
Noi knows he makes the shadow he pursues ” 


Benvenuto Cellini saw, probably, this phenomenon, and sup- 
posed ıt peculiar to himsell F Robeitson cı es it as a proof of 
inordinate vamty Hesays ‘Conceive a man gravely telling 
you that a vision of glory encucled his head through life, visible 
on his shadow, especial y on thg dewy grass at morning, and 
which he possessed the power of showing to a chosen few” 
(“Life and Letters of F Robertson,” vol u p 192) 

Bardsea, Octuber 22 EDWARD GCOGHEGAN 


I HAVE frequently, on the south Downs, seen 12 halo 1ound 
the shadow of my head, as described m your last number by Mi 
A S Eve Ihave noticed that the furthe: off the shadow, the 
bighter ıs the halo I have also observed, when looking at my 
snadow in the sea, that rays of light appear to suound the 
saadow of my head CHARLES CAVE 

Ditcham Path, Petersfield, Octobe: 22 


On the Grass Minimum Thermometer 


THE average readings of the self-recording grass minimum 
thermometer fo. every month during the past three years have 
been compared with the average minimum damp bulb tempera- 
tues, obtained from the means of hourly readings, and the 
following figuies show the corrections to be applied to the latter 
in order to obtain the forme: —Januaiy — 0° 3, Febiuary +0° 3, 
Maich -0° 3, April —o’ 8, May -0° 2, June — 1° 1, July - 1° I, 
August —0° 9, September +0° 2, Octobe: +1° 4, November 
~- 1° 9, December +0° 4 

The grass minimum ıs nearly a degree below the damp 
bulb minimum ın the wet season, and nearly 2° above it in 
the direst month The compaiison between the mmimum an 
temperature and the miunımum on grass does not measure the 
terrestrial radiation, altlough the difference ıs to some extent 
influenced by iadiation Morervei, the epochs of the two 
minima need rot coincide—e z in Hong Kong the early morning 
hous are more cloudy than the evening hours 

During the daytime ır summe: the thermometer, exposed an 
inch above the short grass, shows as a iule temperatures 1ising 
to 120° or 130°, especially ın calm weather , but even when it 1s 
not perfectly calm, the foice of the wind 1s not felt so near the 
ground, fiom which the u rses laden with minute particles of 
dust, which are observed adheiing to the cloth of damp bulbs 
and other objects cooled by evapuiation, and which may occa- 
sionally be smelt in the ar At might such minute pauticles 
would of couse tend to return to the giound, and the unhealthy 
character of the ground-fog duing ea:ly moining hours in 
tropical countries may be intensified by this cucumstance 

Iiong Kong Observatory, W DOBERCK 

Septembei Io 


ON THE ELECTROMOTIVE VARIATIONS 
WHICH ACCOWPANY THE BEAT OF THE 
HUMAN HEART 


HE observation o¢ thesg variations 1s extremely easy, 
the only requisite being a sufficiently sensitive 
capillary electrometer ! 


1 The electrometers I used were made by Mr Dean glass blower, 8 Cross 


Street, Hat on Garden s 
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The successful issue of the observations 1s so certain 
that they can be best described in the form of directions 
to a person who should be desirous of seeing them 
for himself, followed by the prediction of what will be 
observed by him 

§ I Two vessels of salt solution are to be pre- 
pared, and connected with the capillary electrometer 
by electrodes The various extremities of the observer 
are to be dipped into the salt solution, while the capillary 
column 1s watched Electiical variations, apparently 
synchronous with the heart’s pulse, will be observed with 
certain combinations rather than with others, and the 
results (on a normal person with the heart pointing to the 
left) will be as follows — 


Connect wrth elects ometer — 
Left hand and right hand 
Left hand and left foot 
Left hand and right foot 
Roght hand and left foot 
Right hand and nght foot 
Right foot and left foot 


Electrical variations 
Little or no variations 
Little o no viriations 
Electrical variations 
Electrical variations 
No e ectrical variations 
wel be apparent 

Further observations may be made with the mouth used 
as a leading-off pomt in connection with each of the four 
extremities To lead oft from the mouth a silver electrode 
coated with silver chloride is kept under the tongue The 
results will be as follows — 


Anh kh A 


Connect with elects omete: — 
7 Mouth and left hand 
8 Mouth and nght hand 
g Mouth and left foot 
10 Mouth and ught foot 


Electrical variations 
Little or no variations 
Electrical vaiations 
Elect-ical var ations 
anul? be apparent 


Finally, it 1s possible to add to the evidence obtained, 
by using the 1ectuwh as a lead off by means of a silver 


yo 


electrode This, if tried, would give with 

‘ry Rectum and mouth Electrical vaiiations 
12 Rectum and left hand Little or no variations 
13 Rectum and right hand Electrical variations 
14 Rectum and left foot Little or no vauations 
15 Rectum and night foot Little or no variations 


These will have been the results , the cases ın which the 
mode of leading off has been favouiable to the production 





e 
of electiical variations will be unmistakably distinguished 
from those in which the made of leading off has been 
unfavourable 

The explanation of these facts :s most shortly given in 
the diagram CC 1s the axis of any current which must be 
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produced if at any time the apex and base of the ventiicles 
differ in potential} oO 9 is the line of zero potential at 
right angles to CC 

a a a are equipotent:al hnes round a supposed focus A 
b 6 & are equipotentiel lines round a supposed focus B 
Any lead off from two superficial points æ @ or 46 1s un- 
favoulable Any lead off from two points @ 418 favourable 
to the manifestation of electromotive differences originat- 
ing at the heart This will have,been demonstiated by 
the experiments directed to be made 

§ II On a quadruped (dog, cat, rabbit) the results 
will come out somewhat differently The heait occupies 
an approximately median-position, so that the asymmetry 
observed on man does not hold good with the above- 
named animals In these the current axis will be along 
a median longitudinal line , the line of zero potential will 
be at right angles to 1t, ze transverse 

This can be vetified by trial with very little trouble A 
quadruped is led off by the various extremities and 
orifices immediately after death before the heart has 
ceased to beat, or a dog may be trained to stand quiet 
with his feet m dishes of salt sohftion (I have a large 
and well-disposed dog who will stand thus by the hour) 
However the test be made, the results will come out as 
follows — 


Connect with elects ousetes — 
Left paw? and right paw 
Left paw and left foot 
Left paw and night ‘oot 
Right paw and left foot 
Right paw and 11ght foot 
Right foot and left foot 


Little o: no electrical variations 

Electrical vaniations g 

Electrical variations 

Electrical variations 

Electrical vai ations 

Little c1 no electrical variations 
vuil be apparent 


Quibo bd + 


Extending the observations to mouth and rectum, the 
results will be thus — 


7 Mouth and left paw 
8 Mouth and ight paw 
Mouth and left foot 
Mouth and nght foct 
11 Mouth and rectum 


Little or no electiical variations 
Little or no electiical vanations 
Electrical variations 
Electrical variations 
Electiical vanations 


12 Rectum and left paw Electrical variations 
13 Rectum and right paw Hectrical variations 
14 Rectum and left foot Little o1 no electrical variations 
15 Rectum and ight foot Little or no elech ical vaiations. 


§ III Upon these two proofs may be piled a third poof 
of the correctness of the facts and of their explanation 
Cases of se¢us vescerum inversus are to be found, the 
viscera of such people are situated as those of a normal 
person seen in a mirror , 2 e zziter alza, the heart points to 
the right I have exammed two such cases, with results 
exactly as anticipated, viz the favourable combinations, 4, 
5, and 7, of a normal subject (§ I ) are unfavourable in the 
case of széus tnversus, while the unfavourable combina- 
tions, 2, 3, and 8, are favourable Combinations 1, 9, and ic 
are favourable, and 61s unfavourable in both cases, there 
being the notable peculiarity as regards 1 that the vana- 
tions are reveised in direction in each of the two cases 
The significance of this pomt will be obvious to the 
reader who has followed the facts up to this point ir 
both cases we have a favourable combination, but < 
reversal of points e and è 

§ IV As regards zbe character and direction of eact 
cardiac variation, 17 will be found to be composed of twt 
phases, the first shart, sharp, and difficult to read a 
iegards direction, zhe second compatatively prolongec 
and easy to read The second phase clearly indicate 
negativity of the heart’s base, the first phase less clearl 
negatisity of the heazt’s apex— facts which testify that th 
contraction begins at the apex and ends at the base «€ 
the ventricles The aunicular,contraction does not affec 
any electrometer I have used 


7 “Paw” 1s used as atabbreviauion for anteno: extrem ty, ‘‘foot'' fi 
posterior extremity 
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If I may venture to forecast the manner in which 
these statements may 1eceive from independent sources 
that verification which any statement requires before 
it can be accepted as a correct representation of 
fact, I should say that as regards § I no contradiction 
will ause unless the first case tested should happen 
to be that of a person with the heart occupying an 
unusually median position, when the favourable and un- 
favourable cases, though still distinguishable, may be less 
so than if the heart occupied its usual oblique position 
pointing to the left In any case, however, the variation 
will be found more maiked with a fa, ouable than an un- 
favourable combination As regaids § II , the statements 


| 
| 


made can be verified as soon as tested upon a recently 
killed cat or upon a propeily educated dog The veri- 
fication of § III only 1equnes that a suitable case 
should be discovered As regards the character of the 
variation, ıt 1s probable that its diphasic character may 
be overlooked at the first glance, but (in a favourable 
case) this character will soon be apparent As regards 
direction, that of the second phase will be determined 
without much difficulty, but taat of the first will be found 
very difficult to seize I was not able to make up my 
mind about it unt 1 I had obtained successful photographs 
of the movements on a quick-travelling sensitive plate 
Avucustus D WALLER. 





THE MAXIMUM OF MIRA CETI 


J AM anxious to call the attention of observers to the 
present spectrum of Mura, which ‘arrived at its 
maaimum brilhancy on the 15th mst I pointed out 
recently (NATURE, May 24, p 79) that stars of the group 
to which Mira belongs are sparse meteorite-swa:ms like 
comets, and that, when variable, the variability 1s produced 
by collisions between two swarms, the centres of which 
aie nearest together (periastron passage) at maximum 
Broadly speaking, then, we may regaid variables of 
this class as incipient double stars, or condensing 
swarms with double nuclei, the visibility of the com- 
panion being due to its nearness to the piimary, or to its 


t 


à 


ENCKE'S COMET. 1871 


and the other, at 546, 1s the citron carbon fluting begin- 
ning at 564, but modified by the masking effects of the 
manganese absorption fluting at 558, and also that of 
lead at 546 

The blackness of the spaces between the bright flutings 
shows that there can be very little continuous spectrum 
from the meteorites, and therefore that the absorption is 
that of the hight of the caibon flutings 

The mean spectrum of Mira ıs that of a star like 
B Pegasi, which I have shown to consist of bright carbon 
flutings, and daik flutings of magnesium, manganese, 
iron, lead, and barium In 8 Pegasi, as in Mna under 
mean conditions, the carbon 1s somewhat faint, but in 
a Heiculis it is very bright The general effect of the 
conditions of maximum of Mua theiefore seems to be , 


faintness Itis oovious that va.iability will occur mostly 
in the swarms having a mean condensation, for the reason 
that at first the meteorites are too far apart for many 
collisions to occur, and that finally, the outhers of the 
major swarm are drawn within the orbit of the smaller 
revolving one, so that ıt passes clear 

The present maximum of Mua tests my hypothesis, 
and its biightness ıs such that a small telescope and a 
Maclean’s spectroscopic, eye-piece are all that are neces- 
sary to see ın how striking a manner the test 1s borne. 
The two brightest bands now visible are at A 517 and 
A 546, precisely where these are seen in the brightest 
comets The former ıs the brightest carbon fluting seen 
in the spectium of the Bunsen flame, or spuit-lamp, 





' that of changing its spectrum from one lıke that of 8 

Pegasi to one lıke that of a Herculis 

I observed that the principal carbon fluting at A 517 
was somewhat brighter on the 14th than on the 17th inst 
In variable stars of this class the proof 1s now complete 
that the mcrease of luminosity ıs accompanied by 
cometary conditicns, and that it 1s due to the imcreased 
radiation of carbon 

In the accompanying figure the spectrum of Mura 1s 
compared with that of 8 Pegasi and Encke’s comet In 
some comets the carbon fluting is cut off at 546, exactly 
asitisin Mua The observations of Mira were made by 
myself at Westgatethose of {8 Pegasi by Mı Fowler at 
the Astronomical Laboratory at South Kensington 

J Norman LOCKYER 
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FLORA OF THE KERMADEC ISLANDS 


(U PWARDS of thity years ago Sir Joseph Hooker 

published an account of the botany of Raoul 
or Sunday Island, one of the Kermadec Group (Journal 
of the Linnean Society, 1 pp 125-29), founded upon 
a small collection made by McGulliviay and Milne, 
naturalists attached to H MS Weraid This collection 
consisted of forty-two species, of which twenty were 
flowering plants, and the 1est ferns and lycopods and 
the most interesting circumstance connected with ıt was 
“the identity of most of the flowering plants, and all but 
one of the ferns, with those of New Zealand” 

In 1885, Mr J T Arundel piesented to the Kew 
Herbarium a collection of fourteen species from Meyer, 
a small rocky islet about a mile and a half north of 
Sunday Island Poor as it was, ıt contained half-a-dozen 
plants not prestously known from the group, though they 
aie ail includea ın the collection referred to below 

Since then, no further light bas beer thrown on this 
insular flora, until the quite 1ecent appearance (Transac- 
tions of the New Zealand Institute, ax pp 151-81) of a 
paper by Mr T F Cheeseman, Curator of the Auck- 
land Museum, New Zealand, a copy of which was kindly 
forwarded to the writer Mf: Cheeseman was per- 
mitted, through the kind offices of Mı Percy Smith, the 
Assistant Sur veyoi-General of New Zealand, to accompany 
the expedition despatched last }ea1 for the purpose of 
formally annexing the group to the colony of New Zealand 
If Mr Cheeseman has not succeeded in evhausting the 
botany of the Kermadec Islands, whch, of course, 1s 
hardly piobable, the undiscovered species cannot ma- 
terially affect the question of the ongin of the vegetation 
But before giving the 1esults of his mvestigations, it will 
be useful to indicate the position and extent of the 
islands $ 

Thee are four islands lying at great distances apart, 
between 29° 10' and 31° 30'S lat, and stretching in a south- 
west and a north-east direction, like New Zealand itself, 
the nearest point of which ıs between 500 and 600 miles 
distant Raoul or Sunday Island is the largest and the 
faithest from New Zealand, being twenty miles in cn- 
cumference, and about 640 miles from Auckland, and a 
little less than that distance from Tonga Macaulay, the 
next m size, 1s sixty-eight miles to the south-west of 
Sunday Island , and Curtis and L’Espérance, still farther 
to the south-west, are little more than rocks The 
expedition failed to land on the last-named island, and 
the visit to Curtis Island was of very brief duration, 
hence the botany relates almost exclusively to Sunday 
and Macaulay Islands 

Tne group is of volcanic o1gin, and the greatest 
elevation in Sunday Island 1s 1720 feet, while Macaulay 
nowhere reaches quite half that height 

Altogether Mr. Cheeseman collected 115 indigenous 
vascular plants, eighty-four bemg phanerogams and 
thirty-one ciyptogams, and only five of them were 
regaided as endemic In addition to the foregoing, 
twenty-six species of naturalized plants, chiefly European 
weeds, were observed or collected 

Of the 115 indigenous species, no fewer than eighty-five 
are also found in New Zealand, though only fourteen of 
these are absolutely confined to the two localities Forty- 
four species are found in Norfolk Island, forty of which 
also occur in New Zealand, and only two are apparently 
confined to Noifolk Island and the Kermadecs Forty 
species extend to Lord Howe's Island, but thirty-four of 
these are alsoin New Zealand, and none of the peculiar 
plants of Lord Howe’s Island reach the Kermadecs 
Sevent§-six of the species ale common to Australia, sixty- 
three of them being also ın New Zealand, and none of 
them otherwise peculiar to Australia Lastly, forty-seven 
are found in'Polynesia, and thirty one of these also occur 
in New Zealand 


| The foregomg data, as Mr Cheeseman observes, point 

unmistakably to New Zealand as the source of the greater 
| pait of the flora of the Kermadec Islands How the 
| plants reached these islands 1s an interesting question 

Mr Cheeseman is prepared to admit a former north- 
westein extension of New Zealand, but, after a careful 
examination of the evidence, he aiitves at the conclusion 
that the Keimadec Islands have always been isolated, or, 
at least, have not formed part of any®*other land since the 
Secondary period Spores of the feins may have been 
, conveyed by winds , and ocean cunents and birds, 1t may 
, well be conceived, have operated in stocking the islands 
| with flowering plants Most of the birds are New 
, Zealand species, and tae presence of Kauri logs, of 
! different dates and brands, stranded on various paits 
| of the beach, ıs conv nzing evidence of the diction 
| of ocean currents. Mameover, the composition of the 
floi1 strongly supports this theory 
| Sunday Island ıs the arly one of the group on which 

there ıs anythmg approaching arboreous vegetation, and 

this, with the exception of a small areæ of the crater, 1s 

clothed with forest from the sea-shore to the tops of the 

hignest peaks The prevaiing tree is Metrosideros 
' polymorpha, one of the most characteristic tiees of 
! Polynesia, especially of the smalle: islands, reaching the 
| Sandwich, Marquesas, and Pitcaun Islands, but this 
| patticula: species does not occu: in New Zealand nor in « 
Australia 

Next to the Metros: deros m abundance and con- 
spicuousness 1s a palm which Mr Cheeseman thinks 
may be identical with the Norfolk Island Rhopalostylis 
Bauert (Areca Bauerz) In some places this grows 
giegariously, forming la-ge groves 

Feins ate every where abundant, varied, and Juxunant , 
and the endemic tree-fein, Cyathea Malinez, 1s very plenti- 
ful, and handsome withal, rising to a height of 50 o1 
60 feet Promment among the New Zealand trees aie 
Corynocarpus leiwgatus, Myoporum letum, Melicope 
ternata? AMfelicytus ramforus, and Panax arboreum 
Cordyline terminale, the widely-spread Polynesian “Ti,” 
and P:sonia Brunomana, Pittosporum crassifolium, 
Coprosma acutifolia, and C petiolata, natives of New 
Zealand, are other elements deserving of notiće 

The heibaceous vegetation includes no plants with 
vely conspicuous floweis, but there are two orchids— 
namely, Aczanthus Sınceair:z, a native of New Zealand, 
and Aftcrotts porrifolza, which also inhabits both New 
Zealand and Australia 

Macaulay Island was entirely covered with a beautiful 
sward of natural grass, supposed to be composed of a 
species of Poa and an Agrostes, but ın the absence of 
flowers they were indeterminable 

Students of botanical geogiaphy will find much more 
that 1s interesting ın Mr Cheeseman’s valuable paper, 
from which I have extracted the principal facts 

W BOTTING HEMSLEY 





DIGITI MINIMI DECESSUS 


[Sent by a Correspondent ] 

TEE following lines appeared im the Guy’s Hospital 

Gazette of October 13 The correspondent who sends 
them to us suggests that they may fitly find a place in 
NATURE, d propos of the contioversy on “ Prophetic 
Germs ” 
“Man ıs losing has haiti toe, and can do without iu” 

—Mr CLEMENT Lucas ım his opening lecture 


If thou must go, thou feeble, foolish digit, 

Fain would I speed thy slow, degenerate way ! 
I daily feel a d.sagieeable fidget 

Whenever I’ve occasion to display 
Thy doubtful outline, and thy form chaotic 
(Born of a taste in koots, perhaps erotic) 
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Thou art a shock to my esthetic sense, 

And offerest no kind of recompense 
In way of use, of every function shorn, 
Except to act as basis for a corn 
When thou art gone IIl stil maintain my grace, 

Sull walk erect wherever I may be, 

Sull Pl belong to the athletic race, 

Waltz with the fan, and kick mine enemy ! 
So pace Schopenhauers, and Jace Mallocks 
When I’ve acquired a hypertrophied hallux, 

To monodacty le ty pe thus simplified, 

Life shall be simpler too, and so—beatified 

* 7” # 


When future science forgets thee in thy pime, 
Methinks a great mind from a northern clime 
May then discuss thy remnants, and declare 
He finds a tiue pv ophetze organ there | 
FGH 


> 


NOTES 

WE lately (Septy6, P 437) punted an account of the formation | 
of the Australasian Association for the Advancement of Science 
If we may judge fiom the newspaper repoits which have now 
reached this country, the first general meeting of the Association 
seems to have blen remathably successful ‘The session began 
at the Sydney Univesity on Tuesday evening, August 28 
Lord Cairingion opened the proceedings with a short speech, 
and then an address was delivered by Mi H C Russell, the | 
President On the following day the sectional meetings began, 
and their work went on during the remainder of the week 
About 110 papers weie sent in by students of various bianches 
of science, and a considerable number of them will be published 
m full m the first volume soon to be issued by the Association 
The members had an opportunity of taking part in several 
pleasant excursions, and much hospitality was shown to visitors 
by leading citizens At the time of the mee ing there were about 
850 members, and it ıs confidently anticipated that next yem 
this number will be laigely incieased The next meeting 1 to 
be held in Melbourne, and Baron Sir Ferdinand von Mulle:, the 
Government Botanist of Victoria, 1s the President-elect In 
1890 the Association will meet in New Zealand 

Tur following is the list of names to be submitted, at the 
annual meeting (November 8) of the London Mathematical 
Society, for the new Council —Ior President, J J Walker, 
FRS , for Vice-Presidents, Sir J Cockle FRS, E B 
Flhott, and Prof Greenhill, F RS ‘The Tieasmer and Ion 
Secretaries 1emain unaltered The othe: members me A B 
Basset, Di Glarhe, F RS, Messrs J Hammond, II Hat, 
J Larmor, C Leudesdorf, and S Roberts, P RS, Captain 
P A Macmahon, R A ,and Di Routh, F RS It is proposed | 
that the vacancies caused by the withdrawal of Lord Rayleigh, 
Sec R S and the lamented recent death of Airthu Buchheim, | 
shall be filled up by Messrs Bisset and Routh, as above 

elI M S Jackal, which has been engaged, under the direction 
of the Scientific Committ e of the Scottish Fishery Board, in 
a cruise of physical investigation 1n the North Sea, 1ecently re- 
turned to Gianton The couse was along the east coast to ‘he 
Orkney and Shetland Islands, an l then to Bergen, Copenhagen, 
and Kiel The phys'cal work was canied on by Di, Gibson, of the 
Chemistry Depaitment of the Edinburgh University, assisted by 
Dr Hunter Stewart and Mr F M Gibson, and owing to the 
exceptionally favourable weather a laige number of stations were 
formed at various parts of the route, at which series of tempeia- 
ture observations were tahen, the density and alkalimity of the 
water determined, and samples preserved for analytical evam.na- 
tion Di Gibson had mterviews with most of those conducting 
scientific fishery work in the countries visited, including Mr 
Buch of Bergen, Dr Paulsen, Lieut Drechsel, Dr Pettersen, 
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and Mı Feddersen of Copenhagen, and Piof Kasten of the 
Kiel Commission , and we understand these conferences may 
result in closer co operation between the various counties, 1N 
regaid to the method and scope of scientific fishery investigations 


THE members of the Inteinational Commission of W eights and 
Measures have finished their session at the Pavillon de Breteuil, 
Pars The making of standard metres 1s progressing, and next 
year they will be distribu.cd‘to the various Governments The 
guarantee of the Bweau extends to the thousandth of a 
muillimetie and the ten thousandth of a mamme 

THLA& ale now on the books of the Institution of Civil 
En ineeis 1614 members, 2499 associate members, 455 asso- 
uates, 19 honoiay members, and 939 students, together 5529, 
being an increase a the rate of 3} per cent dumng the past 
twelve months 


AL SPECIMEN of the svond-fish (V peas) was capiuel some 
days ago in Long Reck, Milton Creek, Sutingboune, by a 
bageman ‘The fish measmed 5 feet 2 inches from end of tail 
to tip of sword 


AS Agricultwal end Industrial E hibition was opened at 
Mysore by the Mahara,ak on the 17th nst 


AT a recent meeting of the Bombay Natmal History Society, 
the idea of starting a Zoological Gaiden in that city was mooted 
by Mr 11 M Phpson, the Honoiary Secretary of the Soviety, 
and was warmly tahen up It was stated that the Society has 
been compelled to refuse aige numbers of valvable specimens 
of animals offered to it = All that 1s asned fiom the Government 
15 that they shall giant a site, ad it 1s hoped that they may see 
their way to do so š 


Dr J C Cox latery descnbed, ^t a meeting of zhe Lranean 
Society of New South Wales, two very remukable female 
figues modelled in wax, obtamed sn an abouginal camp at 
Minam Vale, near the head of the Calliope River, Rockhampton 
These figmes are said to be the only examples of plasic art 
ever discovered among the \ustialian aborigin is 


I\ the Report of the Supeimtendent of the Adelaide Botan 
Gaiden for the past year it 15 stated that the insect-pow der plant 
(fyretnium ceniancfolium, Trevi), resem, and cas aun, 
Bibrst ), and the chcesemakei (Ferzana coagulans, Dan), 
which were introduced into the Guden a few years azo, have 
found a congenial climate there, and have prospered wherever 
they were planted in the colony land's Boontges (Zvejv mt- 
ori hisa Burchett, Benth , which has also been recently intro- 
duced, does fauly we'l In winter nothing remain» of this plant 
but the roots, which contain tannic aud A number of cuttings 
from the Dara grave, a valuible species which comes from 
Almena, have thuven wonderfully in the Garden ‘There me 
now in the palm house 18c species an l vatreties of palms The 
Museum of Economic Botany attached to the Garden has been 


| enriched duung the past year by 1795 aiticle , amongst the 


more remarkable of which was a co'lection sent by the Sulan of 
Johore, one of the specimens benz a -ample of suza pre pired 
from the cocoa nut 


Srvpinis of the Caucasiin langurges will be glad to learn 
that tne second volune of Baron Uslars work, ‘ The Ethno- 
graphy of the C aucasus,” has been published at Tiflis It con- 
tams his “‘Tchetchen Lanzuage,” and, in an appendix, sevefal 
atticles on the epics of the Caucasian mountaineers, on the 
study of the Caucasian languages and then alphabe's, as also 
a tianslation of Scheme s ‘‘ Ichetcbensche Srudien, and a 
collection of Tchetchen proverbs and tales about Nas: eddin, 
by J] Bartolome: . 

Ix connection with the discuss 01 on ‘ Valency” at the Bath 
meeting of the Buush Association, refered to m last weeh’s 
NATURE, Prof Meldola read a piper on the constitution of the 
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azonaphthol compounds, ın which he drew attention to the 
fact that the properties of these important colowng-matters 
could only be satisfactoitly explained by admitting that they 
contained oxygen ın the tetravalent condition 


‘THE vapou-densities of the chlorides of chromium have, for 
the first tıme, been deteimined by Profs Nilson and Pettersson, of 
Stockholm The interest attaching especially to the chromic } 
chlonde, hitherto known as Cr,Cl,, in view of the rezent re- 
determinations of the densities of the’coresponding chlorides of 
aluminium and iron, gives more than secondary impoitance to 
the work of the Swedish chemists Readers of NATURE will 
temembei that these recent experiments by the indefatigable 
workers Just mentioned, and by Prof Victor Meyer and his co- 
workers at Gottingen, upon the composttion of the molecules of 
the chloides of aluminium and non, resulted in the conclusion 
that the double formula, Al,Cl, and Fe,C], must be abandoned 
in favom of the simpler formule, AICI, and FeCl, This, of 
course, meant that om old notions as to the zetiad nature of these 
elements were mecoirect, and that in realty they behave as triads 
Profs Nilson and Pettersson now clinch tle matter by showing 
that chomm, which m many iespects so much resembles” 
alumirium and tron, behaves ın precisely the same way Chromic 
chloride was fortunately obtained ın beautiful laminated crystals of 
almost perfect puiity Themınute traces of absorbed moisture were 
aeadily eliminated by gently warming in a cuirent of dry car- 
bonıc acid gas, when thts was accomplished the requisite quan- 
tity was weighed out mto a small platmum capsule in those 
experiments which were conducted m the platinum density 
apparatus, and ın small pieces of ignited porous tubing when the 
porcelain apparatus was employed 
vaporize very slowly indeed at 1065° C , precluding the possi- 
bility of taking densities below that temperature , however, at 
this comparatively low temperature, the density was 6 135 
Now CrCl, corresponds to a density of 5 478, while CrCl, 
must of necessity require a number twice as great, and hence 
cannot exist ın the gaseous state On increasing the temperature 
to 1190°, the value of 5 517 was obtained, which remained prac 
tically constant up to nearly 1300° Over 1300° the molecules 
of CrCl, commence to preak up imto taose of CiCl, and fiee 
chloime ‘This is a most decisive result, and one which cannot 
possibly lead to any other conclusion than the adoption of the 
formula CiCl, It is orly fair to mention that Messrs Friedel 
and Crafts on cairying out yapour-densty determinations of 
aluminium chloitde by Dumas's method for 250° above its boil- 
ing-pomt (183°), have very recen‘ly {obtained results which 
appear to indicate that this chloride may condense to the double 
molecule Al,Cl, at these comparatively low temperatures How- 
ever this may be, there can be no doubt in the cases of iron and 
chromium that the triad formula 1s the only one compatible 
with eaperment, and we shail be very glad to sce the doubt in 
case of alummium compietely cleared up by furthe: experiments 
The deteiminations 1n the case of the lower chloride of chromium, 
CrCly, have been made under gieat experimental difficulties This 
substance 1s the most difficultly volatilized of any yet submitted 
to vapour density determinations It 1ecured the most intense 
heat of the hottest piocurable furnace, and even then was only 
very Slowly converted into vapour It was obtained perfectly 
pure by reduction of the chiomic chlonde utilized for the former 
experiments, by gently heating in asiream of hydrogen At the 
lowest observable temperature, 1300°—1409° C , the density was 
found to be 7 8, considerably lowe: than the number required by | 
CrCl, On furthe: mcreasing the heat tc 1630°, the density | 
gradually diminished to 6 2, showing that at some still higher 
temperatfie one would finally attaim tke value 4 25 corme- 
sponding to CrCl, Hence chromous chloride agam resembles | 


ferrous chloide, the only difference being that the former 1s much 
more difficult to vaporize 
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AN exceedingly useful and handy 7éumé of results m the 
‘ modern geometry of the trangle” 1s pubhshed ın the just 
issued Proceedings of the Association Francaise pour }’Avance- 
ment des Sciences, Congrès de Toulouse, 1887 It 15 entitled 
‘* Premier Inventarre de la Géométrie du Triangle,” by M E 
Vigarié A second ‘‘ Inven‘aire,” which the author proposes to 
draw up, will be occupied with the extensions to certain (as 
Harmonic) quadrilaterals and polygons, and to space figures. 


We have received Part 3 of “A Cathlogue of the Moths 
of India,” compilea by E C Cotes, First Assistant to the 
Superintendent, Indian Museum, and Colonel C Swinhoe Of 
the first two parts, dealing respectively with Sphinges and 
Bombyces, we have already given some account (NATURE, 
vol xxxvu p 386} The present pat deals with Noctues, 
Pseudo-Deltoides, and Deltcides 


TH: Trustees of the Australian Museum, Sydney, have issued 
Part I of a catalogue of the fishes in the collection of the 
Museum It relates to 1ecent paloichthyan fishes, and has 


been compiled by Mr J Douglas Ogilby 3 


A REMARKABLE book or ‘*The Butterflies of the Fastein 
United States and Canada, with especial reference to New 
England,” by S H Scuddes, of Cambridge, Mass, US A, 1s 
about to be published ın monthly parts It will be completed 
in twelve parts, the first of which will appear in November 
The preparation of this elaborate work was first announced by 
the author in 1869 Since that time he has had it always in 
hand, and during the last eight years he has devoted to it 
undivided attention According to the prospectus whicb has 
been issued, Mr Scudder has not only availed himself of the 
personal aid of a host of willing fiends and correspondents, 
who have confided to him their voluminous field notes and 
numerous specimens, but he has carefully gleaned every fact of 
value from the natural histciy journals and other publications, 
and supplemented all by his thirty-five years’ experience in the 
field Iteis claimed that no systematic work on butterflies has 
eve appeared in any language comparable with ıt in the com- 
plete elaboration of a single limited fauna, im attention to every 
stage of life, an thorough and excellent illustiation of every 
period of the butterfly’s existence, and in careful detail of all 
structural features ‘The book will contain seventeen plates of 
butterflies, sıx of eggs, eleven of caterpillars, two of the nests of 
cateipillars, thiee of chiysalides, two of parasites, thirty three of 
tructural detals ın all stages of hfe, nineteen maps and groups 
of maps to illustrate the geographical distribution of the butter- 
flies, and three portraits of early naturalists of America—in all, 
about two thousand figures on nmety-six plates, of which foity 
or more will be coloured “Ihe printing of the plates was begun 

three years ago, and ıs now nearly fimshed 


A THIRD edition of Mi R Milne Murray's ‘‘ Chemical Notes 
and Euguations” (Maclachiwn and Stewart, Edinburgh) has 
been issued The book 1s intended foi the use of students Ip 
this edition a section on -he electrolysis cf salts has been 
introduced, and some additions have been made to the 
descriptive part of the work 


Tuk latest numba (No 3, vol m ) of the Journal of the 
Bombay Natural History Society contais, amongst other 
papers unscientific notes an the tiger, by J D Inverarity, 
butterflies and ants, by Lionel de Nic¢ville , on the Lepidoptera 
of Karachi and its neighbeurhood (part 2), by Colonel Swinhoe , 
notes on some bees and wasps from Burmah, by Captain C T 
Bingham , notes on the origin of the belief in the bis-cobra, by 
G A DaGama Mr Da Gama srys that the term bis-cobia 
1s not of Onental origin, but 1s a contraction of the Portuguese 
biche de cobra The early Lortuguese settleis in India named 
the animals they met with from their most prominent features 
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Thus, the wag they called, on account of its hood, cob; a-de- 
capello, the Dadoa, on account of its carpet-like shin, they 
called cobs a-de-alcatzfa—that 1s, the carpet-snake From old 
Portuguese wiitings he believes that the mangoose ıs the bis- 
cobra, and from the ciawling motion of that animal the 
Poituguese had an idea that the édrcho-de-codva was a lizard 
In fact, ın a work of the Jesuit father De Souza, published ın 
1710, though probably wntten twenty yeais earlier, the man- 
goose ıs described as ‘that poisonous reptile, d:cho-de cobra ” 
The name mangoose gradually usurped the place of dzcho de- 
cobra, but among the natives the idea of a poisonous lizard 
called bis-cobra temained, and it has been handed down with 
terrible stories of its poisonous powers 


THE South London Microscopical and Natural History Club 
has published its seventeenth Annual Report The Report 
includes abstracts of some inteiesting papers read at the 
meetings The Commuttee say that during the past year there 
was a uniformly good attendance of membeis 


WE have receivgd the third number of the series ‘‘ Insect 
Life,” issued by the Entomological Division of the United States 
Department of Agriculture The object of this series is to 
exhibit the economy and Iife-hab.ts of insects, especially in their 
relation to agriculture Among the contents of this number are 
notes on the Rocky Mountain locust , a report on injury done by 

e “roaches” to the files m the Treasury at Washington , further 
notes on the hop plant louse (Phorodon humuli), and a paper 
suggesting steps towards a reviston of Chambers’s index to the 
described Tineina of the United States and Canada, with notes 
and descriptions of new species, by Lord Walsingham 


SoME time ago the Colorado O:ntthological Association was 
formed, and through the efforts of its members a comprehensive 
list of the birds of Colorado, numbering about 350 species and 
sub-species, was soon prepared This Society has now tians- 
formed itself mto an organization with wide: aims, and has 
assumed the name of the Colorado Biological Association The 
objects of the Association in its new foim aie the detailed 
investigation and recording of the fauna and flora of Colorado, 
recent and fossil The Association hopes to become the highest 
authority on all matters connected with the biology of the State, 
both from the scientific and the economic points of view, and 
through its Secietary and referees will place itself at the service 
of the scientific and general public in answering all questions 
within the scope of its investigations, and ın identifying 
specimens that may be submitted foi this purpose 


THE general Report, by Prof Egouoff, on the observations 
made in Russia and Siberia during the eclipse of the sun of 
August 19, 1887, under the direction of the Committee of the 
Russian Physical and Chemical Society, 1s now published (in 
Russian) ın the Journal of the Society (vol xx 6) Seven sta- 
tions were provided with observers and insiiuments (at Wilno, 
N ikolsh, Tve, Petiovsk, Vyatka, Krasnoyarsk, and the 
Bay of Possiet), but only at three of them—Petrovsh, Kras- 
noyarsk, and Possiet—could the eclipse be observed ın detail 
Fourteen excellent photogiaphs weie taken at Krasnoyarsk, 
and of these two are reproduced in M Egoroff’s Report, as 
also several drawings of the corona which were made by hand 
at Polotsk, Vladımır, and places ın Sibeita Various observa- 
tions with regaid to the position of the protuberances and the 
shape of the corona aie given in the Report, and its general 
conclusions are as follows —(1) The corona is not a merely 
optical phenomenon 1t has a real existence, and ıt maintained 
its shape not only dung the whole of the eclipse at each spot 
where ıt was observed, but also at spots as far distant from one 
anothe: as Polotsk and Possiet (distance, 6000 miles} (2) The 
corona of 1887 1s a representation of those coronæ which cor- 
respond to a minimum of spots on the sun The like were 
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observed in 1867 and 1878 Its peculiarities are interesting in 
connection with the question as to the structure of the sun and 
its corona Mi Norman Lockyer, in his work on ‘‘ The Che- 
mistry of the Sun,” expresses regret that he could not see, in 
1886, while in Grenada, those gexaches on the poles of the sun 
which he had carefully studied ın 1878 The photographs of 
M Hamontoff (Krasnoyarsk) prove that those currents existed, 
and that they were well seen on August 19, 1887. (3) There 1s 
a correlation between the distribution of the rays of the corona 
and the position of protubeiances (4) The bitlhancy of the 
light of the corona 1s of the same order as that of the full 
moon (as shown by several photometiic measurements, and also 
by the visibility of a Leonis ın the rays of the corona) (5) The 
spectrum of the corona was an uninterrupted one, with feeble 
Fiaunhofer lmes Bnght limes were not seen, except for a 
moment at Petrovsk, where M Stonaewicz saw the green bright 
line, the cloudiness of the shy, which resulted in a great 
amount of reflected light, probably prevented the bright lines 
from betng seen (6) Polarimetric measurements iequire a 
bight sky, under other conditions false conclusions might be 
arrived at (7) Both atmospheric pressure and temperature are 
lowered during the eclipse, the minimum coming at a later time 
than the middle time of the full eclipse 


A GREAT number of meteorological observations having been 
made during the eclipse at various places m Russia and Siberia, 
Prof Hesehus now sums them up ın the same issue of the 
Journal of the Russian Physical and Chemical Society (xx 6) 
It appears from the curves which he has drawn after having availed 
himself of observations made at twenty-five different stations, 
that the eclipse resulted ın lowering the atmospheric pressure 
by about o z mm , the minimum being reached a few minutes 
(about five to ten) after the tıme of the full echpse The fact 
1s best explained by the condensation ofevapour ın the atmosphere 
The temperature was lowered by an average of 1°6C in the 
shade—the minimum being reached ten minutes after the full 
eclipse , and by about 8° 6 in the sun’s rays—the minimum being 
attained in this case three minutes after the full phase of the 
echpse The force of the wind also was reduced, probably on 
account of the condensation of vapour in the atmosphere The 
data as to the influence of the eclipse on the magnetic needle 
are contradictory The influence of the eclipse on plants and 
animals was well pronounced The Acacia arniata folded its 
teaves, while the Necoteane and Mirabilis paloppa opened their 
flowers In the marshy spots of Siberia, such as Turinsk, the 
mosquitoes made their appearance, as they usually do in the 
evenings The well-known facts as to the uneasiness and fear 
which are felt by highe: animals weie confirmed On the 
whole, the Physical Society expected more important results 
when it organized meteorological observations at so many 
stations provided with physical instruments, but the weather 
was unfavourable to the work of the observers Huilger’s 
spectrograph for photographing the ultra-violet parts of the 
spectrum of the corona with the view of detecting trices of 
carbon and carbonierous compounds, could not be used on 
account of the weather 


THE same penodical contains a record of Prof Mendelejeff’s 
impressions during his balloon ascent at Kln The Russian 
chemist saw the corona from his balloon for only twenty seconds 
His view of the sun was unfortunately obstructed by a cloud 


THE Meteorological Council have published Part 5 of 
t Contributions to our Knowledge of the Meteorology of the 
Arctic Regions” The four previous parts contained principally 
the meteorological results furnished by the Franklm® search 
expeditions which winteged to the eastward of longitude 120° 
W between 1848-58, but also included the results available from 
the date of Si W E Parry’s expedition m 1819 Part § 
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relates to the region of Behring Strait, and to the seaich ex- 
peditions in that direction between 1848-54 The whole series 
has been discussed ın a uniform and most complete manner by 
Mr ‘R Strachan, and all the available mformation relating to 
the physical phenomena, and to the movements of animals and 
birds, has been thoroughly exhausted The work contains most 
valuable data foi scientific inquuy, and for use in any futme, 
eapeditions to those remote regions 


THE additions to the Zoological Society’s Gardens during the 
past week include two loque Monkeys ’Macacus pileatus 3 9) 
from Ceylon, piesented by Mrs Ellen Hodson, a Moustache 
Monkey (Cercopithe us cephus £) fron West Afiica, presented 
by Mr Andrew Allen, a Common Otte: (Lutra vulgaris 9), 
British, presented by Mı John Crisp , a Japanese Deer (Cer vus 
stka & ) from Corea, presented by Capt H C Eagles, RM ILI, 
three Virginian Opossums (Dedelphys vuginiana 399) fiom 
North America, presented by Mı G F Whateley, RN ,a 
Common Chameleon (Chameleon vulgai ts) fiom North Africa, 
presented by Mr Geoige Beny, a Collared Mangabey (Cerco- 
cebus collar is) from West Africa, a Grey Ichneumon (Her pestes 
griseus) from India, two Cochateel» (Calofsitta noza-hollan tie) 
fiom Australia, fou Snow Geese (Chex albatus) fiom Noith 
Amèrica, a Larger Hill-Mynah e(Gracula intermedia) fiom 
Noithern India, deposited ; four Radiated Tortoises (Testudo 
radiata) from Madagascar, purchased. an Indian Swine (Sus 
cristatus) from India, a Nilotic Triomyx (7% conyx agyptrcus) 
fiom the River Nile, 1ece1ved in exchange 


OUR ASTRONOMICAL COLUMN 


Tar RING NEBULA IN Lyra —Prof Holden reports that 
this object, as seen with the great Lick refractor, shows far 
more detail than had been detected erher by Lassell with his 
4-foot reflector, or by the Washington observeis with the 
great 26-inch refractor With these telescopes thirteen stars 
had been seen ın an oval outside the ring, and one star had been 
seen within it The 36-inch Lick telescope shows twelve stars 
within the ring or projected upon it, and rendeis it obvious that 
the nebula consists of a series of ovals o1 ellipses first the ung 
of stas, then,the outer and inner edges of the nebulosity, next a 
ring of faint stars 1ound the edges of the mner ring, and last a 
numbei of s ais situated on the various parts of the nebulosity 
and oute: oval 


Comets Brooks AND Faye —The following ephemeiides 
ae in continuation of those given im NATURE, vol xxvn 
p 576 — 

Com et 1888 c (Brooks) 
RA D 





Comet 1888 d (Faye) 
RA Decl 





1888 ecl 
h m s r hms PRAES 

Oct 29 16 47 54 o mIs 75314 8 223N 
31 16 52 12 o 590 7 55 34 7 584 

Nov 2 16 56 26 1420 75748 7346 
4 17 0 33 2 232 7 5953 7110 
6 17 436 3 27 8 150 6475 
8 17 835 3406 3 339 6 243 
10 17 12 30 4.170 8 5 21 6 13 
12 17 16 21 4518S 8 655 5 387N 


COMET 1888 e 


(BARNARD) —The following ephemeris for 
Beilin midnight 1s 


by Heir A Berbench (Ast: Nach, No 


2861) — 
1888 RA Decl Log r Loga Bnight- 
hm s oF ness 
Oct 28 540 6 3487N 03370 o1498 60 
30 5 32 12 3175 
Nov 1 5 23 39 2446 03317 O1214 7I 
3 5 14 24 299 
5 5 428 1334 c 3265 00949 82 
7 4 53 50 o 553 
9 4 42 31 O160N 03214 O0716 94 


The Brightness at discovery 1s taken as unity 


AMERICAN OBSERVATORIES —Piof. W W Campbell | 
been appomted to the postion in tife Observatory of Ann 
Arbor which was held by Mı J M Schaeberie pievious to 
his appointment as assistant at the Lick Otservatory 
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‘The Observatory at Iowa College, Giinnell, Towa, possesses 
a fine equatoial of 8 inches aperture by the Clarks, and stiong 
efforts aie bamg made to obtain a transit-instiument and chiono- 
graph, and sideteal and mean clocks, so that a time seivice may 
be maintamed 

The Caileton College Observatory, Northfield, Minnesota, 1s 
now a very well equipped institution, with tiansit and pime 
vertical struments, besides the old equatorial of 84 inches, and 
the new one of 16 inches aperture, the 30-foot dome for which 1s 
aleady in its place A standard time service has been organized, 
and standaid ‘‘ Cental” trme—that 1s; tame sıx hours late: than 
Greenwich mean time—is distributed to nine rulways, embiacing 
m all more than 12,000 miles of road ‘The charge of this depart- 
ment has been given to MissC R Willard Di H C Wilson, 
late of Mont Lookout, Cincinnati, 19 Assistant Professor of 
Astronomy at Carleton College, and Prof W W = Payne, editor 
of the Stdereal Afessenge , 1s Duector of the Observatory 


Messrs FEARNLEY (the Directo: of the Christiania Obser- 
vatoiy) and Geelmuyden have published zone observations of the 
stars between 64° 50’ and 70° 10’ north declination, made at the 
Ohseivatory ‘The volume is a lage one of 319 pages The 
observations aie preceded by an introduction giving an account 
of the work, 





SE Ta ig Re E 
ASTRONOMICAL PHENOMENA FOR THE | 
WEEK 1888 OCTOBER 23—NOVEMBER 3 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed ) 
At Greenwich on October 28 
Sun nses, 6h 50m , soaths, 11h 43m 49 Os , sets, 16n 38m 
right asc on meridian, 14h 12 8m ,decl 13°22'S Sidereal 
Time at Sunset, 14h 8m 
Moon (at Last Quarter Octobei 28, 2h ) rises, 22h 8m *, souths 
6n 12m , sets 14h 6m night asc on meridian, Sh 40 1m, 
decl 19° 3r N 
Right asc and declination 


Planer R ses Souths Sets on meridian 
h m h m h m m g ey 
Mercury 740 12 12 16 44 14 416 17 23S 
Venus 9 35 13 38 17 41 16 77 21 48% 
Mars 12 6 15 47 19 28 18 170 24 58S 
Jupiter, 9 49 13 57 18 5 16 264 2I 135S 
Satun 23 33* 7 0 14 27 9g 281 15 51N 
Uranus 5 12 Ic 4I 16 10 13 101 6 47S 
Neptune 17 46* I 32 9 18 3 594 18 48 N 


* Indicates that the rising 1s that of the preceding evening 
Oct h ; 


29 4 Satun ın conjunction with and 1° 16’ south 
o: the Moon 
Nov 
I o Merzury in inferior conjunction with the Sun 
I 2I Verus in conjunction with and 1° 31’ sonth 
o: Jupiter 
3 12 Mercury ın conjunction with and 4° §0’ south 
of the Moon 
Variable Stars 
Star EA Decl 
h m 4 hm 
U Cephei 0524 81 16N Oct 31, 2 9m 
Algol 3 09 40 31N s» 30, 20 29 m 
A Taun 3545 1210N » 30, 438 7m 
Nov 3, 330m 
R Canıs Majoris 7145 1612S Oct 31, O 51 m@ 
Nov 1, 4 7m 
U Monoceiotis 7 255 9 335 Oct 31, Mf 
> Canc 8 375 19 26N 1 29,23 42 m 
U Ophiuchi 17 109 1 20N Nor 1,18 12 m 
8 Lyre 18 460 33 14N » 1,20 off 
T Vulpeculze 20 467 27 50N Oct 29,20 off 
» 30,21 om 
T Cygm 20 476 34 14N » 29, 3 Om 
‘ov I, 3 om 
ë Cephe: 122250 57 51N » 2, I om 
AT sign fies maximum , 7z m nimum 
Meteor-Showers 
RA Decl 
Nea v Anietis 43 22 N. Slow , brilhant 
» 30 Tami 56 1I0oN Slow , bullant 
» & Taunt 78 30 N Swift. 
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ON THE ORIGIN AND THE CAUSATION OF 
VITAL MOVEMENT 
> 
' I 

MONG the phenomena of life the movement of masses, d1 
mechanical work, takes a prominent place Tt 1s the most 
accessible of all the vital processes to ow sensual perceptions, so 
universally di titbuted, and so bound up with most of the 
activities of organisms that it might almost be designated the 

incirnation of life ° * 

In saying this it must be undeistood that vital movement 1s 
by no means exclusively confined to animals—that it 1s nol, as 
was once bel eved, a special animal function , on the contrary, 
It 18 an attitbute of aX living matter, as well of the lowest 
cieituies is of the most highly developed plants, so that, how- 
ever extiaordinary if may appeal, the activity of om muscles 
which enables us to transfoim sensation into action finds an 
analogue in the plant Ow conviction of the inte:-connection 
and profound unity of all livimg things has thus a physiological 
foundation, based as it 1s not merely on the community of deriva- 
tion and of structue of hving things, but also on the proof of 
similar activities 

Ifa division othe morphological fiom the physiological 1s in 
any way permissible, it may be said hat the unitary conception 
of life for. which om age 1s distinguished rests in a highe: degiee 
on the knowledge of vital py ocesses than 1s commonly 1ecognized, 
and in fact is just as much founded on physi logical experience 
as on that of the for ms of the organism 

Fiom the traditional conception of life, which scarcely con- 
tuned mote than that everything between life and death 1s the 
antithesis of the not living, it 1s a long road we have had to 
tiavel to attain to the modein conception of the seal unity of 
life, and aiemarkable 10ad, since ıt heais witness to the con- 
fident anticipation of victory, in face of all impediments raised 
up by science itself Movement, and nothing less, had been 
placed at the summit of that anuthesis, which physico chemical 
research in the anımal and vegetable kingdom had 1evived with 
the discovery that the plant transformed kinetic into rotential 
eneigy, and the animal the latter into the former While the 
anımal made use of oxygen to generate heat and perform work 
though the metabolism of its substance, the plant made use of 
the heat ın 1educing and synthetic processes for the accamulation 
of potential eneigy in the form of its own consumable substance 
and the expned oxygen 

With wh'ever unassailable correctness this conception com- 
piehends life as a whole, affording a pleasing solution of its 
antithesis by 1eferimg animal activities to nourishment by the 
plant, the latter to the products of the combustion of the animal 
body, and both in the last mstance to the forces of the sun as 
ongimal souce of all life, yet #45 did but cast up the sum total 
of the piccesses of life, and did but express more mtimately 
than befoe that which divides the most highly developed 
branches of the animal and vegetable kingdom, in which the 
diveigence of forms and arrangements 1s greatest For dy the 
sude of this distinction there exists even between man and the 
most highly elaborated plant a connection of a hind quite other 
than the symbiotic mterdependence thi ough the medium of hght, 
air, and food, a community, however, which 1s not disclosed 
until we go back to the ultimate elements of o.ganization 

As in the anımal synthetic processes are not wanting, without 
which it could not even produce a molecule of the colourmg 
patte: of its blood, so in the plant we are acquainted with dis- 
gociations and combustion, and also with evolution of heat and 
movement of masses, not that by this I refeı to those coarser 
movements which are referable to tmgescence, but primitive 
movements, which we find first in the smallest elementary 
organisms, of whic’ all living beings are made up 

We have alrost in om own persons lived to see the old antici- 
pation of a single kingdom of living things beco ne giadually an 
established truth through the discovery of the cell Afte: the 
giound-lines of the construction of plants and animals out of 
ougmally similar #zc’eated cells had been established by Th 
Schwann, and since Daiwin’s immortal work enabled us fo 
derive everyth ng that exer hved cr will live fiom one single 
cell, we have come to realize that every single organism renews 1n 
itself the woh of past ages, and again builds itself up fiom a 


t “On the Origin and the Causation of Vital Movement (Ueber die Ent- 
stehung der vitalen Beweguug)” being the Crooman Lecture del vered yn 
the Theatre rf the Royal Irstitution on May 28, (888, by Dr W Kuhne, 
Prefescor of Phystole gy in the University of Heidelberg 
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germ sımılaı to that from which its most ancient ancestors 
s‘arted 

Ihis conviction has become so firmly implanted in cur genera- 
tion that now we scarcely feel the gaps which still exist in ow 
actual hnowledge, and almost unjustly under-estimate that which 
the investigations of our contemporaiies yet add to the cell- 
theory, as if ıt were mere work of repetition And yet it has 
been veiy extensive and decisive—fo. example, the recent 
researches upon the intimate stiucture of the cell-nucleus—since 
nothing less iesults from ıt than that the 1epioduction of the 
cell by fission takes place identically, down to the most minute 
details, ın all animals and plants + 

Now, if the shaping of the cell and all the fashronzng ‘of 
forms ıs an activity, and 1f Morphology, ‘‘simce ıt has made the 
arising of form more its study than the describing of what 1s 
aleady completed,” his become part of Physiology, ıt might be 
possible and concetvable that 1esearch duected to aX activities 
and going beyond the weszd/e foim to the chemical components 
of the structmes and the transformation of substance and force, 
should obseve great differences ın processes where all our 
mo' phological expeisence would only have shown identity We 
were near enough to this point , for if ıt were tiue, as was long 
assumed, that that which 1s the bearer and the seat of the most 
essential of all vital processes zz the cell 1s completely formless, 
if 1s not easy to see why the foim should be so determinant of 
function 

We have hope that this 19 not so, and will endeavou to show 
in Movement the functional as well as the moiphological unity 
of all living matter 

As I have already said, there 1s an elementary kind of move- 
ment ın the cell, cared out by ‘he cell-body—that part of the 
cell which, in contradistinction to nucleus, membranes, and. 
varous inclosuies, has been designated protoplasm “lhe proto- 
plasm moves itself, as in the case of certain fiee-living Proto- 
70a, like the long-known Amoeba, like the so called saicode— 
in many cases better comparable to the movement of the pseudo- 
podia of Rhizopods The resemblance of the latte: to what was 
formerly called the sap-current ın many plant-cells, led Ferd 
Cohn? to interpret plant protoplasmeas saicode, an idea actively 
supported by Max Schultze,? the best authority on pseudoprdial 
movement It ıs not necessary to say here how widespiead 
protoplasmic movement ıs, for there cannot be a cell that does 
not plesent it at some stage of its existence Doubt on this 
subject can ońly exist in regad to the smallest of all oiganisms, 
those of fermentation, of putrefaction, and of pathogenic activity 
which ae too small for observation But even in these, from 
the movement they perform as a whole, we have grounds to 
infer the existence of a protoplasm 

It 1s proved that protoplasmic movement does not follow 
external impulses or curients, but 1s a spontaneous activity It 
may go on in opposition to gravity, and overcomes fictional 
resistance, as shown by the mass itself moving forward on 
surfaces of every kind, and being able to drag heavy bodhes 
along wıthıt Tt 1s proper mechanical work 

The cause of the movement can only he an inteinal one, 
residing ın the contractile substance itself, and can only consist 
of chemical processes taking place within the peculiar pasty, 
slime-like mass Yet the question had to be put whether these 
piocesses were not first set up by something coming perhaps 
fiom the outside, for the movement changes, sometimes stops 
or takes place more slowly, or occus but partially, and may by 
many means be artificially aroused o1 diminished i 

At this pomt experimental phy iological research had to step 
in, attacking the problem m the same way as it had long before 
done ın the case of the most highly-developed contractile struc- 
tures, the muscles A muscle behaves so fai just like proto- 
plasm that its contraction does work, which can only depend on 
chemical transformations of its own substance, dumg which 
potential 1s converted into kinetic eneigy , but it difters in that 
a distinct impulse from without 1s needed to set the game going 
Tn normal conditions it receives the initiating impulse from its 
nerve, and nothing else appears able to take its place, since 
nothing that might otherwise act upon it, such as the motion of 

The most camplete exposition of these important later discoveries on the 
reproduction of the cell 1s to be found in the book of W Flemming, ‘ Zell- 
cubstanz Kern und Zelltheilung,’ Leipzig, 1882 Cf the‘ Kurze®hst orische 
Uebersicht” (p 385), with the quo ations from the works of Schneider, 
Strassburger Butschlt, Flgmming, O Hertwig, and the researches of 
‘Auerbach Balbiam, van Peneden Eberth, Schleicher, Balfour, and others 

2 u Nachtrige zur Naturgeschichte des Protoc-ccus pluviatilis,”’ Nova 


Acta Acad Leopold Cæsar , vol. xa Part2, p 605 (1250) 


3 ‘Ueber den Orgarismus der Polythalamien,” Leipzig, 1854 
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the blood or changes in its constitution, disturbs its repose 
But if we let electric currents traverse the muscle, or if we 
suddenly change ‘its temperature, or act upon it mechanically or 
chemically, contractions 1esult which do an amount of work out 
of all relation to the insignificant impulse , the means employed 
only set going the process peculiar to the muscle , and this 1s 
what 1s meant when we term then szul, and the faculty of 
muscles to react to them uritability 

Now, is piotoplasm irritable ın this sense? Experiments on 
objects of every kind have answered this affirmatively, and, 
more than that, have even shown a striking agreement with 
the irritability of muscle Of the above-mentioned agents, be- 
sides rise of temperature, which ultimately sets all contractile 
cell-substance ın maximal contraction—a heat tetanus! which 
disappears with cooling—the electric current has shown itself 
the most efficient, the stimulus whicn most surely excites 
muscles of every kind as well as all nervous matter, and has 
thence become the most indispensable instrument of physiology 

I may be peimitted to adduce an example because 1t ilustiates 
what 1s typical and essential ® It 1s the case of the fresh-water 
Amoebee Every time these organisms, moving like melting and 
1olling drops, are subjected to an mduction shock, they contract 
almost to a sphere, and assume the spherical form completely,if 
the shocks follow each other at shoit mtervals, being by this 
means fixed for a longer time in this condition Feeble: shocks, 
which singly have no effect, become effective by summation 
when applied in quick succession, gust as ın the case of muscle 
If the movements of the animal by itself are sluggish, on 
electrical stimulation they are stiengthened and accelerated 
Thus the stimulation incieases the natal movement, and if 
increased stimulation brings about 1epose, it 1s only the apparent 
repose of prolonged maximal contraction, like that of our 
muscles when we hold out a weight for some time at arm’s 
length All protoplasm behaves in this way fiom whatever 
source derived Laiger masses which cannot contiact to one 
sphere (as m many plant-cells, or those great cake-like giant 
masses of the plasmodmm of the My<omycetes) form several 
such spheres in part connected by thiead-lke bridges Every- 
where the taking on of à figure with smallest surface ıs the 
result of stimulation and the expression of augmented con- 
traction ® That which was outstretched becomes shorter and in 
lke measure thicker, just as a muscle swells when ıt shortens 
itse] 

Since protoplasm, which either does not move at all sponta- 
neously or sọ slowly that we cannot perceive it, reacts in the 
same way to stimuli, we must in the case of ordinary movements 
infer the existence of processes originating them either m the 
interior, 2 e automatic stimuli, or of external processes which 
had at first escaped us Whoever sees for the fist tme the 
action of any one of the simpler independent Protozoa cannot 
avoid the idea that psychic activity in the strictest sense of the 
term lies behind it, something lıke will and design He sees 
the elementary beng seeking and taking up food, avoiding 
obstacles, and when touched by forergn objects energetically 
drawing back, so that he infers sensation also Possibly he has 
struck the correct solution—at least we could not refute him—but 
we should put his deduction to a hard proof if we showed him 
the same phenomena ın the colourless cells of his own blood, o1 
in the protoplasm of a plant-cell , and if we placed him before 
the rhythmically contracting cells from the beating heart of a 
bird’s egg incubated barely a couple of days, he would ceitainly 
wish with us that the search were for a more material cause, and 
hope that among them some chemical or physical cause might be 
found to set up the process Biology cannot inaeed yet claim 
to have established such causes in explanation of the atitomatism 
of protoplasm, but no one will blame tne science for continuing 
the search for them 

Some causes are aheady excluded, e g hight, although there 
are a few micro organisms whose movements are excited by it 4 
Fluctuations of tempeiature may also be left out of account On 
the other hand, oxygen has a notable :nfuence ® Withdiawal 

* W Kūhne, “‘Untersuchungen über das 
Contraktihtat,”? Leipzig, 1864, pp 42, 66, 87, 702 


? Kuhne, zézd p 30 
3 Th W. Engelmann, five 
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yerr» liter corfirmed the passage of proto 
plasm, especially of Amabi, to the spherical fn on stimulatung cf his 
“ Beitrftge zur Physiol gie des Protoplasmas,’ Pfluger Archiv, vol n 
1869, p 315, and ‘‘ Handbuch der Physiologie, herausg von L Hermann, ’ 
vol 1 p 367 e 
4 Engelmann, “ Ueber die Reizung des cortraktilen Protoplasma durch 
plotzliche Beleuchtung,” Pfluger Archiv, vol x. p 1 
Kuhne, Zc, pp 50, €7, 88-89, 104-106 ‘The cessation of the so called 
sar stream in the cells of Chara on excluding the air by oil was observed as 





) of the vital an stops all protoplasmic movement, thofigh without 
killing the cell-body, as 1s seen fiom the fact that afte: the loss 
of automatism electiical stimulation can supply its place, and 
that the normal movements 1eturn on readmitting the air 

We might thus consider oxygen the prime moven 1n automatism, 
and processes of oxidaticn its essence, did we,not remembei that 
many objects need very prolonged withdiawal of the gas to 
come completely to rest This might, however, depend upon 
the difficuity of 1emoving the last tiaces of oxygen com- 
pletely, or 1t may be that these cannot bgremoved by the means 
adopted, but must 1emain until consumed by the protoplasm 
itself 

Smce protoplasm ıs of pap lhe softness, and may be in a 
state of rest o1 motion at any spot, its exterior limits are just 
as capable of change as everything within it 1s capable of 
quitting its position and zaking up any other Thus the move- 
ment cannot become more ordeied until obstacles confine and 
direct ıt Between the perfected oigan.zation of contiactile 
substance in muscle and that of protoplasm capable only of 
unordered movement, we meet 1 succession of significant steps 
by means of which we can see how the ordeiing was attained 
The first step would seen to consist in the uncommonly wide- 
spread flagellar and ciliary motion, m which an elastte structure 
affixed on ore side to the contractile mass, %s drawn down o: 
bent by its movement, straightening out again m the ihythmic 
pauses of 1epose A futher step, at which the contraction can 
only take place along an axis, consists in the arrangement of the 
protoplasm in fine strips wholly or partially surrounded by elastic 
walls, or again ın elastic fibrils being embedded in protoplasmic 
processes In this case we have actual primitive muscles before . 
us, of which the most elegant examples aie known in the 
Infusoria among the Vorticellze and Stentores The movement 
of these strictties is qute hke that of muscle The stiips 
lengthen and thicken, and they may also be contacted in quick 
twitches o1 11 a prolonged tetanus, the 1elaxing, like the stage 
of diminishing eneigy of all muscles, always pioceeding more 
slowly than that of the incieasing eneigy defore the maximum 

The muscles of the unicellular Infusoria, no longer doubtful 
im a physiological sense, s10w us muscle as a constituent of the 
cell, and differentiation, without the pioduction of new cells 
specially endowed for the pmpose, taking place in ome cell to 
the extent of elaborating contiactile elements determmate ın 
form antl precise m wok It 15 very noteworthy that side by 
side with these muscular stnps provided with highly regulated 
movement, other protop.asm persists, which continues unim- 
te1laptedly its ordinaly unordered movements, while no such 
umiest 1s to be remuked 1 the muscles, On the contrary, these 

| latter are only used from tune to time, appaiently for attaining 
| 
| 

1 

| 

l 


distanct objects We get the impression that the automatism 
has, as ıt were, been lost by this portion, so that ıt must wait 
for stimuli to reach it from othe: paits of the cell If oxygen 
really applies the fist spur to the protoplasm, ıt has no direct 
power over the primitive muscle, so that compared with the 
protoplasm the muscle 1s endowed with a diminished irntability 

It has often been said taat protoplasm presents the complete 
set of vital phenomena—assimulation, dissimilation, contractility, 
automatism, resorption, 1espnation, and secretion, and even 
reproduction by dividing Leaving reproduction on one side, 
as now disputed, and on good grounds, we can assent to the 
assertion, and examine which of those functions remain for the 
products of differentiation In the case of the muscle, we find 
it to be all of them with the exception of a single one, for, 
while it undoubtedly takes part ın nutuition asın respiration and 
carries on a chemical exckange, all of which are indispensable 
| for contractility, z e for its work, and since secretion generalized 
| signifies merely the throwing off of broken down products, 1t 1s 








wanting ov/y n automatism, that faculty of reacting to certain 

stimul, which remamed reseived for protoplasm In this there 

1s nothing opposed to the assumption that protoplasm as opposed 
| to muscle possesses elementary xes vous properties 

The above 1s sufficient to show the tiansition to the very 
highly developed motor apparatus which distinguishes the 
animal kingdom from most its lowest stages—I mean the 
brcellular appaiatus, which consists of separate cells united 
only for one pw pose, one of which piesents the exciting nerve, 
the other the obedient muscle 

Fiom past expeiience we know that division of the nerve, or, 
more correctly speaking, removal of the neivous cell substance, 
far back as 1774 by Bonrvertura Cort and further by Hofmeister in 


Vitel/a under the influence of reduced atmospheric pressure Cf Engelmann 
in ‘Handbuch der Physiol vor Hermann,” vol 1 Part x, p 362 
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condemns the muscle to 1est The stimuli then stait fiom the 
nerve cell, to them the muscles react by doing work, and they 
are conveyed to the muscles through the continuation of the cell 
which the nerve-/d7¢ presents We need not yet trouble our- 
selves how the excitation of the netve-cell arises, whether 
though eateinal—sensory—stimuh, o1 through an enigmatical 
psychic act, o1 through chemical influences , certain it 1s that 
these were, before the division of the nerve, the sole impulse 
to the muscle’s movements But what the muscles lack we 
can supply artificially, and more, we can put the nerve-remnant 
in such manifold states of excitement as it never before expe- 
perienced from its cell-body, so that the muscle 1s compelled to 
undeigo many kinds of movement quite new to it, and we can 
attain the same result by direct stimulation of the muscle 

In the circle of these experiences arose the controversy, not 
yet quite ended,’ as to muscular niitabihty , properly, the ques- 
tion whether ıt was, m general, possible to stimulate anything 
artificially that 1$ not nerve—that is, to set free the activity 
peculiar to a non-nervous structure by the means at oar 
command 

Haller, who was the first to occupy himself minutely with the 
stimulation of muscle, and introduced the term iriitability, de- 
cided, but only incylentally and by the way, that the stimulus 
could strike also the ramifications of the neive ın the muscle, 
and he was far from interesting himself in the question in the 
modern sense, or from suspecting the pomt of view from which 
the independent irntabilty of muscle would late: on be ques- 
tioned We ought not to blame him much for the latter, since 
even to-day it 13 not easy to understand the motives of an oppo- 
sition now continued for more than a century At the outset, 
if Iam not mistaken, the teaching of the Animistic, or, as it 
might now be called, the Neunistic school, led to the conception 
that not only the excitation and regulation of the various func- 
tions, but the actual endowment of the several tissues with their 
lespective activities, was the work of that everywhere pre- 
dominant and distinctly animal contrivance, the nervous system 

In connection with this, there seems to have arisen the view of 
the ubiquity of nerves—that 1s, of so fine a penetration of the 
parts with nerve radiations, that, especially in muscle, not the 
smallest particle free from nerve could be demonstrated, a view 
which, on the strength of microscopic research, 1s coming up 
again at the piesent day in a constantly new dress, and finds 
energetic adheients,® but, as we shall see, to be refuted, espe- 
cially by eaperiment If we distegard this, we shall find tne 
tendency to consider only nerves as eacitable, in some degree 
founded on the differentiation which transferred automatism to 
the nervous matter, robbing all the remaining tissues of inita- 
bility, so that they only 1etained the faculty of 1eactıng to the 
stimulated nerve with which they were bound up This was as 
much as saying ıt was impossible artificially to replace the 
nervous stimulus, or that, if we did succeed, we were strictly 
imitating it, ın which case, indeed, we should have come un- 
awares upon the solution of the pioblem of motor innervation 
Agamst such arguments ıt availed nothing to pomt out the 
excitability of nerveless sarcode, as was often done ın favour of 
uritability , for, just as ıt was formerly useless, because the 1eal 
genetic connection of satcode and muscle was not known, so 
to-day it would have to be rejected, because automatic protoplasm 
can also be correctly consideied nei vous 

A non-Lutable muscle would strike us as strange enough, and, 
against all expectation, different from the nerve, when we con- 
sider that the nerve-fibre, although incapable of being affected 
by*all the natural stimuli which eacite its ganglion-cells, free, 
that is, from automatism, 1s artificially excitable at every spot 
by the most different agents However, we have no further 
need of such considerations, since the question of irritability hes 
within a region where, instead of speculation, observation and 
experiment have become decisive 


* Cf J Rosenthal, “ Allgemeine Physiologie der Musheln und Nerven,” 
Leipzig, 1877, P 255 

2 erlach, “Ueber des Verhalten der Nerven in den quergestreiften 
Mushelfäden der Wairbelthiere,” Erlangen Phys Med Soc Sitzber, 
1873 ‘*Das Verhaltniss der Nerven zu den willkurlichen Muskeln der 
Wirbelthnere,” Leipzig, 1874 ‘‘ Ueber das Verhaltniss der nervosen und 
contraktilen Substanz der quergestreiften Viuskels,” Archiv Mikrosk 
anat,vol xm p 399 A Foettinger, “Sur les terminaisons des nerfs 
dans les muscles des insectes,” Archizes de Brol » vol 1, 1880 Engelmann, 
Pfluger Archi, vol vu, 1873, p 47, vol m, 1875, p 463, vol xxvi 
p 531 In these publications it is sought to prove that the motor nerves 
pass either into the interstitial nucleated substance of the muscle (therefore 
into the sarcoglia) or into the layers of the ‘‘ Nebenscheiben ” ‘This latter 
siew ts opposed by, among others, A Rollett, in his thoroughgoing expo- 
sition of the structure of muscle (Vienna, Denhschriften der h Akad , vol 
shy p 29),and W Kuhne (Zectsch» f Biol, vol xxi p i 


As a matter of fact, the‘ older statements, long considered a 
good basis for opposing irntability, are incoriect, as, for instance, 
that an excised piece of muscle m which no nerves could be seen 
with the lens did not twitch on stimulating ıt 2 

We can show you a little piece, 3 millimetres long, from the 
end of the sartorims muscle of the frog, m which the best 
microscope discovers no traces of nerves, easily made recogniz- 
able by osmium-gold staming (Fig 1) Such a piece, trans- 
versely cut off, twitches, as we know, at each effective muscular 
stimulus Pieces whica can be obtained free from nerves from 
many other muscles behave in the same way, as, for instance, 
pieces ig the delicate muscles of the pectoral skin of a frog 

Fig 2 

Further, the assertion was incorrect that eve.ything that ex- 
cited the neive made the muscle twitch, and we versdé, for we 
see here a sattorius suspended ın ammonia vapour, contracting 


ae 





Fig 17 
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powerfully, while a nerve entirely submerged in liquid ammonia 
appears wholly unsturulated, for ıt does not rouse the thigh 
muscles from their repose 

Conversely, we see a thigh whose nerve dips into glyceiine in 
maximal contraction, and, on the other hand, a muscle in con- 
tact at its excitable end with the same glycerme 1enains at rest, 
yet ıt twitches 1f I dip st in up to its nerve-beauing tracts 2 

These are old experiments,? and itis admitted they have over- 
thrown the earlier opinion But they have not been deemed 
sufficient to prove muscular uritability, because the ultimate 
endings of the nerves might have an irritability other than that 
of their stems This ıs the only objection still raised One 
could wish no other were conceivable, for this one admits of 
refutation 

(To be continued ) 





THE HEMENWAY EXPEDITION IN 
ARIZONA * 


DR JACOB L WORTMAN, of the United States Army 

Medical Museum, has just returned from Arizona, where 
he has spent the winter and spring attached to the Hemenway 
South-Western Archeological Expedition under the duection of 
Frank Hamilton Cushing, which was mentioned .n the March 
number of the Maturalest, and he con‘irms the importance as 
well as the genuineness of the discoveries of Mr Cushing The 
Expedition 1s thoroughly equipped and well orgamized, and its 
investigations have been conducted ın a vigorous and scientific 
manner, with special reference to the many details which go to 
make collections of this character of value to the scientific 
student Not only have the ruins been carefully surveyed and 
mapped, but each specimen has been labelled with great care, in 


* ‘Lhe drawings, Figs z, 2,3 5,8, are taken from the papers of Dr K 
Mays, ‘‘ His-ophysiologische Untersuchungen uber die Verbreitung der 
Nerven m den Muskeln ’ (Zezrshr Biol, vol xx p 449), and “ Ueber 
Nervenfasertheilungen ır den Nervenstammen der Froschmuskeln’" 
(Zertschr Biol, vol xxn p 354), Figs 9-13 are from the author’spapers 
in Zetschr Brol, vol xxi pp 1-148, Plates A-Q 

2 The experiments were peyformed during the lecture by projecting on the 
wall images of the preparations enlaiged some thirty times 

3 Kuhne, ‘Ueber drekte und indirehte Muskelreizung 
chemischer Agentien,” Mullers Archiv f Anat , 1859, p 213 

4 Reprinted from the American Naturalist June 1888 ‘Lhe writer 1s 
Mr Thomas Wilson, of the Sm thsonian Insti*ution 
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such a manne: as to indicate exactly where found, togethe: with 
all such other facts ın connection with it as will be of use to 
the student £ 

The Expedition has for its object the study of the ancient 
civilization of the south-west, and if the results of the first year’s 
work can be' taken as an index of what it will accomplish, we 
may confidently look for a solution of this perplexing question 
Already a laige and valuable colection illastrative of the c ltwe 
of these prehistoric people has been secu-ed, and it 1s a ma‘te: of 
cohgratulation that ıt has been so collected that the scientific 
student can get all out of it that 1t can be made to tell 

Mr Cushing's ethaological training has deen m sach a dnection 
as tg give him a peculia fitness for the position which he 
occupies, having spent six years or more n studying the social 
institutions,. customs, habits, religion, and language of the 
modern Pueblo Indians, and this thorocga knowledge of these 
1» indispensable to the proper tnteipretat on of the facts gathered 
by the Expedition The anthiopological work 19 1n chaige of Dr 
Heiman Ten Kate, a native of Hol and, sor of the distinguished 
aitist of that nme Dr J L Wortmar, the Anatomist of the 
Army Medical Museum of Washingtor, 1» his assistant Mr 
Adolph Bandelier, whose knowledge of tke eaily Spanish and 
Mexican records 1s well known, 1» connected with the Expedition 
as histonan Mi Chas A Garlick is tae civil engince: and 
topographer Mr Fred Hodges the diaug itsnan and secretary, 
whide Mr Yates is tbe photogiapper Mrs Cushing and her 
sister, Miss Margaret Magill, are also mem ders of the puty, and 
have 1endeied important aid in the elassifivation an l care of the 
specimens Muss Magill’s artistic talents have been of speual 
seivice to the Expedition by 1ea201 of her clever sketches ani 
diawings of the specimens 2x sulit 

The locality in which explorations have so far been conducted 
comprises the Gila and Salt River Valleys sitaated for the most 
part in South-Western Aiizona ‘They are fertile tacts of large 
extent, and there can be little doubt that they were once occupied 
by a thrifty and prosperou» pople, whose In tory remuns un- 
written The Rio Salado (Salt River) 1s the punapal tiubatary 
of the Gila, and affords abyndant wa cr to urizate 1's valley, a 
tract including 1 half a million acres, or more ‘Tne land for 
the most part ıs covered with cactus, sage bi wh, grease wood, 
and mesquite trees, but when cleared anl bioight vnda uaga- 
tion 1s’made to pioduce abundantly almost any ind all the crops 
of civilized husbandiy Fiuits and cereas grow in profusion, 
and the land 1s said to be well adapted to the growth of cotton 
and tobacco ‘The land uses from the 1iver at a gentle slope a 
fact which is of gieat importance to a syst2m of umgation At 
the upper or north-western end of the va ley, however, the iver 
1> bordered upon the south by a mesa which slop.» away to the 
Gila, no mountains intervenng betweet the streams at this 
point Water brought from the 5%.t River upon this mea can 
be made to flow a distance of twenty miles to the south, or into 
the Gila, and will irrigate a tract many miles in extent = [his 
these ancient people did, and, scattered ove: this plain fiom the 
Salt to the Gila are to be found the rams of then villages, towns 
and cities, long since crumbled in o dist, and now overgrown 
with a thick mesquite forest 

‘Lheir houses were for the mo» pat wl along the main 
uligating canals, and are now indicatcd by niegular truncated 
mounds, of various dimensions, thickly stiewn with fragments of 
broken pottery  Lxcavating these mounds, the ‘oundations or 
giound plans of the building. were discovered Some of them 
were laige, often several hundied fect squ_.e, and, according to 
Mr Cushing, three o1 four stones in height Jhey were con 
stiucted usually of adobe biichs, ut in some instances they 
inclosed the adobe between rows of upright posts wattled with 
cane or willow Fach house would ccnzain fiom two to five 
hundred rooms, and 1s thought by Mr Cushing to have been the 
house of a clan A considerable giouorg of the communal 
houses constitutes what Mr, Cushing has called the cities of Los 
Muertos, Los Hoinos, Los Guanacas, Los Pueblitas, Los 
Acequas, && They me not built wna the regulauty of our 
moden cities Los Muertos (the city of tLe dead} can be traced 
for three or four miles, and includes some forty o1 fifty of these 
great communal stiuctuies tha’ have been so fai unearthed, but 
if syst@matic search be continued doube or quadiuple this 
number will probably be found ‘ 

A characteristic foatuie of each of these cities, and one which: 
probably led Mi Cushing t> designate them as such, is aiun“ 
of much greater dimensions than any of the rest, which is 
invauably surrounced by a strong outsize wall, inclosing a 


e 
considerable space o1 ya.t This nclosed space around the 
laige building o1 temple 1s supposed to have been for the purpose 
of protection in times of wai, when pressed by an enemy, and 
the large bulding itself served not only as a store-howse for 
a 1eserve supply of picvisions, but also, 1f we ale to judge fiom 
the 1emains and implements, was the abode of the rule: or chief 
piest of the people of the town 

While no accurate computations have been attempted, it 19 
supposed, tang into ccn ideration the number of towns or 
cities hnown to have existed in the*Gila and Salt River 
Valleys that the pc pulatien could not have been less than two 
hundred thousand Ther 1s every rcerson to beleve that these 
places were not successively, but simultaneously occupied 
especially when we 1emember that they constructed luge 
nugving canals fur a distance of fifteen or twenty mile», which 
with then rude unplements mu t have been a gigantic under- 
taking Then uigating system was extensive and complete, 
and covered almost, if not quite, all the cultivable parts of the 
two valleys The present mhabitants of the soil have taken 
advantage of these antent waterways, constiucted at such 
expenditme of prelustoric labou, and they now run many of 
then irngating canals in these ditches These ancient canals 
were constivcted with care A cross-section exhibits a series of 
terraces widening towards the top, so that a larze or small 
quar tity of water could >e accommodated and a good depth 
sewed After the canals were duz they were puddled and then 
bunt, probably by filling chem with brush and then setting 1t on 
fire, so that they almost ecualled terra cotta in dmabuty Mi 
Cushing 1s of opmior that they were nut used for inigiion 
alone, but for navigation as well Thee are indications that 
they used 1afts made of reeds (balsas) for navigating these canals, 
and this appears more probable from the heavy materials that 
have been brought from a listance It seems certain that they 
floated the pine timber uscd in their building operations down 
the Salt and Gila Rivers fon the distant mounta ns 1t 19 too 
much to suppose that they carried this material upon their bichs 
for a distance of a hundre miles _ 

The bwual customs of .hcse people were peculiar, and con 
sisted of two methods, \1z cremation and interment In the 
cave of the priestly class tl e body way wiavped in cotton cloths 
and deposited beneath the floor of the house Generally the 
bodizgs were laid along the east wall of the buildinz, with head 
to the east, although this custo was not invariable When a 
person of this clan died, a giave was dug in the floor, + foot and 
a half or two fect diep, an l the body placed therein , 1t was then 
covered with adobe mal and packed firmly around the corpse 
When this covering dued, and the soft pats and wiappings dis- 
appeucd, the shele'on would be found inélosed in a rude soit 
of sarcophagus In nu nerous mstances, two, and more Ęiarely 
thice, skeletons were found in one giave In alt such cases of 
double or tup'e bunal the skeletons indica e that it was mile and 
female, o1 one male and two females Buried with each cadaver 
was a food vestl and a water Ja, and sometimes several of 
each, often highly decornted That they were wiapped in 
cloths, presumably of cotton, 15 evident fiom the impressions of 
the cloth mirac upon the soft adohe covering Fiagments of 
this mateilal were found and preserved, notwithstanding its 
decomposed coadition 

Connected with each communal structuie 1s what Mi Cushing 
ap'ly terms a pyiil mound since the botlies of the common class 
were burned and their possessions destroyed upon this spot 
‘The wshes and fiagments of the charied bones were collected apd 
placed in a buual wn, which had been previously “lulled,” ant 
the whole buried in close p1ovmıty to the spot The accumula- 
tions ofthis chaned and fragmentary materal now make mounds 
of sable dimensions, which in itself would indicate along period 
of occupancy In the case of the pyral bmials everything was 
broken and destroyed, wh le in the priestly birials the accom- 
paniments were aways whole In one case of the puestly 
burials not only were the usual accompaniments j re en', but a 
quantity of anow points, spear heads, and a laige stone knife, 
together with numerous turquoise ornaments and materials for 
inlaying, were found depesited in the grave This individual 
Mi Cushing identified fion his paraphernalia as belonging in 
all probability to the puesthood of some war order, and this 
see.ns moie probable when we come to examine the skeleton, 
for he had sustamed a fricture of the arm, and one knee was 
stiff fiom anchylosis, no doubt the scars of hard-fought battles 

Of the priestly barials something like four or five hundied 
were uncaithed in the vanus ‘owas, while many more of the 
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cremated remains were found im the vicinity of the pyral mounds 
Ihe skeletons, as a rule, weie so fiail that, comparatively few 
could be preserved Of the whole number about one hundied 
good skulls, and probably fifty tolerably complete skeletons, 
were collected These were so fiail that Dr Wortman was 
compelled to use a goodly supply of shellac varnish to keep them 
fiom falling to dust Silicate of soda was tried, but it was not 
found so good as the ordinary shellac dissolved ın alcohol 

The objects which goto make up the collection ae various, 
and consist of those of ornament and utility Numerous shell 
carvings some of which had been beauufally mud with 
turquoise, were found, while a very few copper ornaments in 
the shape of bells and ear-rmgs were also dug up Their tools 
consist almost entirely of stone, and were, for the most part, 
polished, though such implements as potters’ stones, 1asps, Mauls, 
metates, c , were never polished Their stone axes and hatchets 
ere of the ordinary pattein, and are geneally well polished , 
they are of various sizes and shapes, and some of them were no 
doa' t used as picks in digging up the hard cement and gravel 
in the construction of their inugating canals Stone hoes, 
knives, and ar:ow-heads were also found in abundance 

The collection of pottery is large, and, according to Mr 
Cushing, resembles ‘that of Zuňı manufacture more than any 
other people It ıs often highly decorated with quaint and 
unique patterns, mm varous colours, and some fiagments exhibited 
a fine glaze, which indicates a high state of the ceramic mt 

hat they were acquainted with metals there can be but little 
doubt, although they do not appear to have made use of it except 
in the way of ornament Some plices in the neighbouung 
mountains seemed to indicate that they mined for ore, which 
they smelted in ciude ovens Whether this was copper or the 
precious metals ıs now difficult to determine, but that they were 
accustomed to bring these ovens or furnaces to a very high heat 
1s indicated by the slag in their immediate vicinity 

It ıs perhaps prematuie to attempt to decide who these people 
weie, to whom they were related, and what became of them I 
think at fanly settled by these discoveries that they were the 
ancestors of the modern Pueblos Whether or not they were 
im any way connected with the ancient people of Mexico and 
Yucatan the future alone can decide It seems certain, however, 
‘hat one pait of them went north to found the late: Pueblo 
civilizations which aie now represented by the Zuilis of to%day 

If Instorical evidence 15 worth anything, and if we can trust 
the ordinary evidences of archeology, then these rwms are 
beyond question pre-Columbian, and may be as much as a 
thousand years old 

Mr Cushing’s final Report will be awaited with interest by 
ull who are in any way interested in the subject The arch to- 
logical specimens have been shipped to Salem, and the skeletons 
will go to the Army Medical Museum in Washington 


SELF-REPRODUCING FOOD FOR YOUNG FISH 


N a very interesting Report of the United States Consul 
at Mauseilles on the above subject, he says that very 
person interested in the artificial propigit.on of fish, particu- 
larly those of the genus Salm naz, Knows the great cue 
which 1s necessmy to carry the young fry though the period 
momediately following the absorption of the umbilical sac, and to 
bring them to such 1 stage of matuny that they can be -afely 
tu'netl loose in open ponds and streams to shift for themselyes 
The mere hatching of the eggs presents no difficulty, but with 
tle commencement of artificial “nutrition the serious part of the 
work begins, and it 1s usually only a small percentage of the 
swarms which are hitched that reach the maturity of yearling~ 
During the intervening months it has been customary to feed 
the young fish on curdled milk, coagulated blood, finely 
hashed meat and liver, grated yolk of eggs, macerated brains of 
animals, Qc, the preparation of which, and the constant 
feeding of the httle cieatues, involves constant and costly 
labour Besides, none of these foim» of nutiiment have 
veen found entuely satisfactory, they aie artrficial, and 
different from the hving organic food which Natme provides 
A plan vented by Mr F Lugrin, of Geneva, and practised 
«ınce 1884 with the greatest success in the piscicultmal establish- 
ment at Gremaz, in the province of Ain, in Fastein Fiance, 
seems to overcome all these difficulties The apparatus at 
Giemaz occupies 1 gently-sloping p'cce of ground, about six 
acies m extent, watered by thiee spungs, which collectively 
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yteld about 500 gallons of watera minute The tanks are about 
120 feet long, 12 feet wide, and 5 feet deep On account of the 
gravelly natwe of the soil, the walls and bottoms of some of the 
tanks are lined with cement The tanks me divided by sliding 
gates of wire gauze sufficiently fine to prevent the passage of the 
ñy Mi Lugiin spreads upon the bottom of these tanks a 
mateiial impiegnated with the elements necessary to produce 
spontaneously a limitless numbei of Daphne, Cyclops, Limue, 
as well as laivee of various Æphemeræ which foim the natural 
alimcnt of trout and other Salmonide This producing material 
15 of tufling cost The wate: in the tanks, which 1s from 
2 to 3 feet drep, 1s left undistuibed foi a few weeks, and is then 
found to be peopled with myziads of the species above named 

With a fairly abundant propagation of these organisms, 20,000 
young fiy and 3000 fish one yea old can subsist and thrive for 
a whole month ın a tank of the size of ore of those at Gremaz 

‘These 23,000 fish and fry w.ll eat from 600 to 800 pounds in a 
month, and each tank at Gremaz will produce from 650 to 900 
pounds of ¢rez ftes (freshwater shrimps), to say nothing of the 
myriids of othe: species which are produced at the same time 

Prout raisea by this method have the flavou and firmness of 
wild fsh One great advantage of Mr Lugrin’s system is, that 
onc a tank 1s prepared ıt 1s permanently productive. 


e ' 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OXFORD — The lecture lists for this teım contain no consider- 
able innovations in the physical and chemical teaching The 
ural systematic comses aie to be given at the University 
Museum, and at Balliol, Christ Church, and Trinity We may 
rotice especially the followirg lectures — : 

Piof Pritchard, Recent Speculations on the Structure of the 
Stellar Universe, Spherical Astronomy, and the Theory of 
Tires, Prof Price, Optics, Mi Walker, Double Refraction 
treatel Mathematically, Mı Baynes, Theory of Gases, and 
Practical Elecuxal Measurements , Prof Odling, 5-Carbon and 
6Cubon Compounds, Mr Vernon Harcourt, Volumetuc 
Analysts 

In the Brological Departments two new Professors have just 
entered on their offices Prof Gieen 19 giving two courses of 
lectures on Geology, anc improving tte Museum collections, and 
Piof Vines has begun a systematic course of I lementary 
Botany Ihe Morphological Laboratory ıs m chage of Dr 
Hickson and Mı Latter, and Mi Maıtchell lectures on the Geo- 
gaphical Distribution of Animals Prof Buidon-Sanderson 1s 
lec.urmg cn Elementary Physiology, and Mr Gotch has a more 
advanced course Dr Try'or’s svbyect this term is Race, 
Language, and Civilization 

\nimpor.ant statute has est past Convocation, which intio- 
duces the biological sciences intodhe Pass kxaminations of the 
It 1s ey ected that the change 
will be of gieat use, especially to mecical students, who cannot 
affoid the time requucd to 1ead for an Hono Fyamination in 
Natural Science ` 








SOCIETIES AND ACADEMIES. 
PARIS 

Academy of Sciences, October 15 —M Des Cloizeaux in 
the chair — On the deformation of the images of stars seen by 
reflection on the surface of the sea, by M C Wolf An attempt 
15 here made to calculate the extent of this deformation, attention 
to which has lately been drawn by M Ricco The calculation 
shows that the difference in the angular heights of the object 
and its image increases towards the zemith, at first rapidly, then 
slowly, attaming its maximum at the zenith, for which it 1s double 
the depression of the horizon 4 luminous band stretching fiom 
the apparent horizon to the zenith of the observer, and subtending 
an angle of go” 19’ 2, would give an image termimating at the 
nacn, ard wih an angula: extent of not more than 90° — 19° 2 — 
On the latent coloms of bcdies, by M G Gow The expert- 
ments here described with the bi icdide of mercury, minium, 
and some othe: substanceg exposed to the light of the mean- 
descent vapour of sodium—that 1s, the nearly pme yellow light 
D—tend to show that ordinary diffused or transmitted light does 
not give us the true colour of bodies To obtain this true, but 


anzwsble or latent colour, a special piocess of iluminaticn 1s 
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needed In general, sola: or diffused ight, not contaiming all the 
visible coloured radiations, 1s incapable always of showing us the 
true colour of bodies , further, the light given by incandescent 
bodies containing all the visible radiations ıs insufficient to dıs- 
close this true colour, which can be discovered only by means of 
a complete contmuous spectrum without absorption bands or 
rays, or by simple radiations from incandescent gases In such 
lights the true colour 1s that which is diffused or transmitted 
with greatest intensity, or else the blend of those so diffused or 
transmitted This ıs somewhat analogous to the dichroism or 
polychroism of certain substances, as, for instance, the alcoholic 
solution of chlorophyll, which may seem green, brown, or red, 
according to its degree of concentration or its thickness on the 
path of the white light traversing ıt —On the observations of 
stars by reflection, and on the measurement of the flexion of 
Gambey’s circle, by M Pérngaud The experiments here 
descitbed with the modified form of Villarceau’s mercury bath, 
lately submitted to the Academy, have enabled the author, as 
he anticipated, to obtain good images of reflected stars Thus 
have been easily obtained within a penod of five or six weeks 
about three direct and sia reflected observations of about a hundred 
stars of all altitudes from 25° above the southern to 25° above 
the northein horizon A calculation or the flexion of Gambey’s 
circle yields a value practically identical with that given by 
Villarceau —On the luminous ligament ın the transits and 
occultations of Jupiter’s satellifes, b> M Ch André Ina 
recent communication (Comptes rendu", cvu p 216) the author 
showed that one of the chief cause, of uncertainty in these 
obsei vations was due to the formation in the focal plane of the 
telescope, and, within a certain distance of the geometrical con- 
tact, to a luminous connection or ‘ ugament” between the 
images of the satellite and the planet A method ıs here 
eaplained by means of which the possible errors due to this 
phenomenon may be avoided —Observations of Brewster's 
neutral point, by MM J L Soret anc Ch Soret The neutral 
point of atmospheric polaiization situated below the sun has 
rarely been observed since 1ts existence was first determined by 
Brewster The authdrs have now been able accurately to 
observe ıt on the summit of Rigi (1800 metres) on the mornings 
of September 23 and 24, the height of the sun above the honzon 
being from 20° to 35° They were able at the same time to 
determine the distance of the neutral point above the sun 
(Babinet’s neutral point) —On some double phosphates of 
yttria and of potassa or soda, by M A Dubois These phos- 
phates have been obtained by causing the amorphous phosphate 
of yttria to react, by the dry process, on the sulphate of potassa 
(H Debray’s process, extended by Grandeau to the chief groups 
of metallic oxides) , and also by making the pure yttria react at 
a high temperature on the metaphospkates and pyrophosphates 
of potassa and soda —On the alkaloids of cod liver oul (con- 
tinued), by MM Arm Gautier and L Morgues Having 
already determined the volatile alkaloids, bulylamine, amylamine, 
hexylamine, and hydrodimethylpyridine, the authors here de- 
sciilbe the two fixed bases accompanying them These are 
named asellzne, from Asellus majer, the large cod; and 
morrhuine, from Gadus morhua, the common cod, the latter 
beimg especially remarkable for its physiological properties The 
respective formulas are, Cy;Hg,N, and CigHarNg —On_pro- 
pylphycite, by M Ad Fauconnie: Under this name, Camus 
described, ın 1865, a body with tke formula C3H,O,, which 
Claus afterwards declared to be the glyceric aldehyde, unknown 
in a pure state From the author’s further researches ıt now 
appears that piopylphycite 1s nothing but glycerine itself 


STOCKHOLM. 


Royal Academy of Sciences, October 10 —Species Sar- 
gassorum Austral descripte et cisposite a Prof T G 
Agardh —On persulphocyanacid and dithiocyanacid, by Dr 
Klason —On a scientific tour in Russia, Germany, and Holland, 
by Dr S Arrhenius —On a magnet:c field balance, by Di 
Angstrom —Baron Nordenshiold exhibited an edition, from 1560, 
of Mercator’s large map of the world, lately discovered by 
limgelf —On a new arseniate mineral from Mossgrafvan, im 
Nordmark, by Hr Sjogren —On the anatomical structure of 
Desmarestia aculeata, Lam, by Miss E Soderstrom —On a 
class of transcendents, which origin&te through iterated integra- 
tion of rational functions, by M A Jonquière, of Bern —On 
aceto-propyl-benzol and aceto-humol and their derivatives, by 
Prof Widman —The electrical and thermic conductibility of 
specular iron, by Hr, H Backgtrom,.—Contributions to the 
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knowledge of the theimo-electricity of ciystals, by the same * 
— Determination of tae magnetic inclination in Stockholm, 
Sundsvall, and Ostersund, by Hr P A Siljestiom 


AMSTERDAM 


Royal Academy of Sciences, September 29-—-M de 
Vries read a paper on sterile plants of maize or Indian corn — 
M Van Bemmelen discussed the contents of a papei of M 
Bakhuis Rozeboom, on the combinatgons of calcium chloride 
with water in solid and fluid condition —M J A C Oudemans 
read a paper on levels becoming unfit for use by the diminished 
mobility of the bubble, m consequence of the precipitation of 
granular corpuscles against the interior surface of the glass He 
demonstrated that this evil could be obviated by (1) constructing 
the levels of halı glass, and not of natron glass , (2) taking care 
that no water should ve able to penetrate into the interior of 
the instinument , and (3) employing, instead of sulphuric ethei, 
petioleum ethe: for the filling 
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ALL GENERAL OBJECTS ARE NOW SOLD AT; 


ONE SHILLING EACH. The New Spectroscope, with Micrometiic Scale, may be used 
Ee any of the leading experiments in Spectrum Analysis, 
the Fraunhofer Lines, the Lines in the Spectra of the Metals 

COLLECTIONS SENT ON APPROVAL, and the Alkaline Earths and Alkalies , the Spectra of Gases, 
and the Rain-bands Ona Telescope ıt will show the lines of 
the Solar Prominences It canalso be used as a Micro-Spectro- 


NEW AND INTERESTING FORMS, cikit tme Micrometer Price, complete m Case £3 ton 
Illustrated Catalogue of Spectroscopes, Post Free 
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SCOPE By JOHN BROWNING Bound im Cloth, x 6d post free 
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OWENS COLLEGE, MANCHESTER 


A GILCHRIST SCHOLARSHIP of the value of £50 per annum and 
tenable for three years, in the Owens College or some other College of the 
Victoria University, 19 offere! for competion among Candidates at the 
Prelaminary Earminations of the Victoria Unversity, in JUNE 1888 

Candidates for the Scholars1p must send n their names to the Vice Chan- 
cellor of the Victoria University, Manchester, on or before JUNE 1 

Full particulars may be obtamed from Hexry Wm Ho tvrr, MA, 
Registrar of the Owens College 


EXPERIMENTAL PHYSICS 
(LECIURES AND LABORATORY WORK) 


A New ‘lerm of the Exening B £c (Pass and Honcurs) Class in EX- 
PERIMENTAL PHYSICS at the Birkbeck Institution, Bream s Build- 
ings, E C, will commence on WEDNESD ¿Y F VLNING, MAY 16 

For particulars, apply to the SECRETARY of the B Se Classes 


LONDON UNIVERSITY EXAMS 
INTERMEDIATE AND PRELIMINARY SCIENTIFIC, JULY 1888 


A Special Courre of Ten Lectures m EXPERIMENTAL PHYSICS, 
to prepare Candidates for the above Laamimitions, will commence at the 
Birkbeck Instituuon Bream’s Buildings EC , on FRIDAY I} VENING, 
MAY 18, at 630 During the Course the whole «* the typical qaest ons 
set during the last eight years will be answered and eaperimentally 
illustrated 

lor particulars, apply to the Srcrrtary of the B Se C astes 

Note —During the past two jes the followiug successes have been 
gained by Students in these Classes at the above Examinations 31 passed 
out of 32 who competed (including successes in Honours) 


WANTED.—Lond Univ. CALENDARS, 


1884 to present date State Lowest Prce to ‘ W G W,” x9 South- 
borough Road, South Hackney 

















Important Scientific Announcement 
Mortimer’s Geological and Archeologic1l Muszum, 


Circumstances having 1endeved imperative the Sale of the above Collection, 
Tenders for Purchase are now invited 

‘Lhe Geological Deputment consists 0° many fine Mammalian Remains 
from the Drift, &e , 6000 Specimens from th- Red ard White Chalk of X ork- 
shire, including a large and unique Col uton cf Fessil Sponges muny 
hitherto unknown and undescribed over rco Spec mens from the Specton 
Beds, Kimmeridge Clay, Middle and I ower Oolites, anda select Collection 
of Minerals 

‘The Archxologrcal Department 1s pro* Lly the fnest and largest Collec- 
tion from one locality in existence lt cludes the Crama, Long Bones, 
and accompanying Relics from nearly 300 carefully -opened Lit sh Cumuh, 
from over 200 Anglo Saaon Graves, and from three small Romano British 
Gravey ards, together with Swords, Daggers, Axes, Knives, and Ornaments 
of Bronze , Aves, Hammers, Arrow and pea: Heads, Daggers, Knives, and 
various other Instruments of Fhnt and Stene in all, about 15,coo Speci- 
mens, comprising many extiemely fine and rare kxamples Also, a large 
Collection of Roman Antiquities from York and other localities, and several 
Cases of Miscellanecus Specimens 

‘This Collecuon has been made almost entirely from the district between 
Dniffield and Matton ‘Ihe Geo'’ogical pcrtion gives the Ent re Fossil Fauna, 
as farasit ıs known, cf 250 square miles lhe Arche logical Collectiun 
supplies a more eatensive hnowlec ge ef the nature and habits of the Prehis 
toric Inhabitants of this Distnct than 1s knavn of any similar area in any 
pait of the world —For leave to view, and aur further paruculars apply to 
J R MORTIMER, DRIFFIELD, \onKS _ Lenders te be sent in, before che 
end of June 1888, to Messrs Foster, Toscr, & BOTIERILL, Solicitors, 
Driffield, Yorkshire 

April 1888 


LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Nitella flexihs, with sketch and 
description He also sent out l ophopus crystallinus, Melicerta ringens, 
Stephanoceros, Argulus foliaceus, Cordy | phora lacustris, Trout Ova, Volvox 
globator, a'so Amceba, Hydra, Vorticella, Crayfish, and other Speeimens fur 
(Hualey and Martın s) Biological Laboratory work 

Weekly announcements will be made in this place of Organisms T B 
1s supplying 


Specimen Tube, One Shilling, post free, 


Twenty-stx Tubes ın Course of Six Months for Subscription of 1 18, 
or [welve Tubes for 10s 6a 





Portfolio of Drawings, Eleven Parts, rs each 





SCIENCE MASTERSHIP —The Senior 


Science Mastership at the High School, Newcastle, Staffordshire, wall 
be VACAN I in August next Eapenence in teaching Chemistry neces- 
sary Knowledge of Physics and Geology desirable —For details, 
apply to the Heap MASTER 


SUMMER TOURS IR 
x SCOTLAND 


GLASGOW AND THE HIGHLANDS 

FESS" (Royal Route vzå Crinan and Caledonian Canals ) 

ROYAL Mail Steamer COLUMBA, with passengers only, suls from 
Glasgow daily at 7 am, from Greenock at 9 am, in connection with 
Express Irans from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &e Offical 
Guide, 3d , Hlustrated EF and xs Time Bill with Map and Fares, fme 
from the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and ink 
Sketches, &c, &c 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp 














* MOORE BROTHERS, 


Osteologists, &c., &c , 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL: 


Agents to the Science and Art Department 


Skeletons, Disarticulated Skulls, Shelet d Crust 
Injected and other Dissections, &e , &e Ne ae Degen rk Medi 


Prices quoted for any Series of Prepirations illustrating any of the well- 
known text-bouks 


Awarded Seven Medals and Five Diplomas 





R. RIPPON Paints, Draws, and Lithographs 


Exquisite Characteristic Figures of Insects, Shells, Bushes, Eggs, 
Fossils, or other Natural Histery Objects Also Prehistoric Imple 
ments and exact Copies from Illuminited MSS Specimens of work, 
many from Huigh-Class scientific Pubucations can be submitted — 
Address—Sidney Terrace, Jasper Koad, Upper Norwood, S E 


MUSEUM GUDEFFRCY, HAMBURG. 


This great and well known Zoolog cal Col'ection having been purchased 
by Mr DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable 


BLASCHKA MODELS. 


Mr DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d 








SHELLS 


Large Collections Special Lists for Purchasers of Genera and Species, 
also, Geographical Sets 


ELEGANT SCIENTIFIC PRESENT — 


FACSIMILES of the celebrated DIAMONDS of the WCRI D 
Waste and Coloured (twenty eight), wrought in Crystal Glass of great 
lustre In handsome Morocco Case, with Descriptive Catalogie price 
£12 125 —R DAMON,FGS Weynguth 
Abridged Catalogue sent cf Specimens and Collections in FOSSILS, 
MINERALS, PALAAONTOLOGY, &c , also of ZOOLOGY ın all 
epartments 


D 





RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852) 
Patrontzed by H M the QUEEN Contractors to H M Government 


Manufacturers and Erectors of every description of 





















































































































ELECTRIC BELLS, 
SPEAKING-TUBES, dc, &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


d EIGHT FIRST-GLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Xirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, IG) LEADENHALL STREET, 
LONDON, EGC. 


Telegrams—"TONNERRE LONDON.” 
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NEW EDITION OF 
WATS’ DICTIONARY OF CHEMISTRY 


‘Lo be published in Four Volumes, 8vo 
Volume I (Abus—Chemical Change), Prce TWO GUINEAS, now ready 


WATTS’ DICTIONARY or CHEMISTRY 


Revised and entirely Re wr tten by 


H FORSTER MORLEY, MA, DSc 


Fellow of, and lately Assistant Professor of Chemistry in, University College, 
e London, and 


M M PATTISON MUIR, MA, FRSE, 
Fellow, and Pralector in Chemis'ry of Gonville and Caius College, 
Cambridge 


Assisted by Eminent Contributors 


LIST of CONTRIBUTORS to VOLUME I 

< F CROSS, B Sc, Consulting Chemist 

WILLIAM DILIMAR, Ph D ,F R S , Professor of Chemistry, Anderson’s 
College Glasgow 

A G GREEN, FIC Research Chemist at Aths Works, Hackney Wick 

W D HALLIBURTON MD, B Sc, Assstint Professor of Physiology 
at University College, London 

J J HOOD Esq, D Sc 

F°R JAPP, MA, PhD, FRS, Assistant Professor for Research 
Sc ence Schoo! Suth Kensington 

E RAY LANKESLQR, FRS, Professor of Zoology at 
College, London 

LOTHAR MEYER, PhD, Professor of Chemistry in the University of 
Tubingen 

RAPHAEL MELDOLA, F R S, Professor of Chemistry 1n the Finsbury 
Technical College 

W OSTWALD, Ph D, Professor of Physical Chemistry, Landwirthschaft- 
liches Institut, Letpzig 

R T PLIMPTON, Ph D , Assistant Professor of Chemistry at University 

e College, London 

WILLIAM RAMSAY, Ph D , Profe.sor of Chemistry, University College, 


University 


London 

THOS STEVENSON, M D, Lecturer at Guy’s Hospital 

C S O'SULLIVAN, Esq, F R S , Consulting Chemist, Purton on-Trent 

J J THOMSON, MA, FRS, Professor of Experimental Physics in 
the University of Cambridge 

T E THORPE, PhD, F RS, Professor of Chemistry, Royal School of 
Mines South Kensington 

R WARRINGTON, Esq, FRS 

C J WILSON, Esq, FIC, Consulting Chemist, University College, 


London 
LONDON IONGMANS, GREEN, & co 


New Edition of Tyndall's “ Diamagnetism.” 


With 8 Plates and Numerous Illustrations, Crown 8vo, Price 18s 


Researches on Diamagnetism 
Magne-Crystallic Action, 


INCLUDING THE QUESTION OF DIAMAGNETIC POLARITY 


BY JOHN TYNDALL, D.C.L. 


London LONGMANS, GREEN, & co 


L. REEVE AND C0.’S NEW WORKS. 


Now Ready, Vel II, Cloth, 18 


THE COLEOPTERA OF THE BRITISH 
ISLANDS With Notes as to Localities Hab tats, &c By the Rev 
Canon FOWLER, MA ELS 

Also Part XVI cf the L rge Paper Ilustrated Edition, w.th Coloured 


Plates, 5s 
Vol I, 14s , Large Paper, with 36 Coloured Plates, 48s 


THE STRUCTURE and LIFE-HISTORY 
OF 1HE COCKROACH (PERIPLANETA ORIENTALIS) An 
Introduction to the Stucy of Insects By LC MIALL, Professor «f 
Biology ın the Yorkshire College, Leeds, and ALFRED DENNY, 
Lecturer on Biology ın the Firth College, Sheffield With x25 Illustra- 
tions Cloth, 7s 6¢ 





Now Ready, Vol VIII with 353 Wood Engravings, 25s 


THE NATURAL HISTORY OF PLANTS 
ByH BAILLON, of Paris Vols I to VIJ , with 3200 Wood Engrav- 
ings, 255 eacl 


Now Ready with Coloured Map, Price 215 


THE FLORA OF WEST YORKSHIRE. 


With an Account of the Chmatology and Lithology in connection there- 
with By FREDERIC ARNOLD LLES, M RCS,LRCP 


HAND-BOOK of the BRITISH FLORA. 
By G BENTHAM, FRS ,°Fifth Edition Revised by Sir J D 
Hooker, CB, KCSI,FRS,&c_ tos 6a 


ILLUSTRATIONS OF THE BRITISH 
FLORA Drawn by W H FITCH, FLS, and WwW G SMIIH 
FLS i311 Weod Engravings Second Edition, Revised and 
Enlarged 10s 6a 


No set, May 3s €d, Coloured 


THE BOTANICAL MAGAZINE. Figures 


and Descriptions of New and Rare Plants By Sir D HOOKER, 
s &e ‘Lhd Sees Vols I to XLIII , each 42s Published 
Monthly, with Sıx Plates, 3s 6d, Coloured Annual Subscription, 425 


L REEVE & CO, 5 Hennetta Stecet, Covent Garden 


Just Published, Roy al 8vo, Price 1s 6g 
DISEASE Its Prevention and Cure by 


Simple Natural Means In Special Relation to the Aument of the 
Emperor Frederick of Germany By C G GODFREY, Author of 
“The Preventuon of Cholera by Internal Disinfection ” 
“Tt is written with considernble force of argument "— Scotsman 
“We can say with all sincenty that its teaching 1s quite to our liking ”— 
Hastings Gazette 
London H GREVEL & CO, 33 King Street, Covent Garden 





Just Pubhshed, Crown 8vo, 25 6d , Cloth (post free) 


GRANITES AND OUR GRANITE IN- 


DUSTRIES ByGŁO F HARRIS, Membre de la Soc été Belge de 
Geologie, &c With Illustrations 


London CROSBY LOCKWOOD & SON, 7 Staticners’ Hall Court, E C 





NORTH BRITISH AGRICU LTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 

The AGRICULTURIST 1s published every Wednesdayafternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 

Irish Markets of the week 

Tifespecialattention of Land Agents is directed totheAGRICULTURIST 
as one ofthe best existing papers for Advertising Fayms tobe Letand Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class 
Price 3¢ By post 34¢ ‘Annual Subscription, payable in advance, 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, EC Money Orders payable to C and R ANDERSON 





On the rstof every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Fames BRITTEN, FLS, British Museum 


Conrents —Onginal Articles by leading Botanists —Extracts, and 
Notices of Boohsand Memoirs —Articles ın Journals —Botanical News — 


Proceedings of Societies 
Pacers 3d Subscription for One Year, payable in advance, 125 


London WEST, NEWMAN, & CO , 54 Hatton Garden, EC 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND 
Their last publshed Catalogue 1s 


No 87 ICHTHYOLOGY Natural Hıstc ry and Culture of Fishes , Fisheries, 

Angling, Aquaria REPIILIA and AMPHIBIA GENERAL ZOO- 

LOGY Ancient Works, Bicgraphies Classification, Darwinism, Manuals, 

Periodicals, Transactions ANALTOMY Physiology, and Embryology 

SUPPLEMENT of Works in Conchclogy, Fntomolugy, Astronomy, 
Botany Prick 6d POSTAGE FREE 








Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post free 

W F S obtained the only Medal in the Great Eahibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorn MepaL in the Interrational Inventions Evhibition 1885 for Mathe- 
matical Work Silver Meda Architects’ Exhibition, 1986 


Address —GREAT TURNSTILE, HOLBORN, LONDON, WC. 
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EDWARD STANFORD’S LIST. 


Just Published, Fcap Foho, Cloth, 12s 6g 


AN ATLAS OF ANATOMY; 
OR, PICTURES OF THE HUMAN BODY 


In 24 Large Coloured Plates, comprisng 100 separate Figures, with 
Descripuve Letterpress 


By Mrs FENWICK MILLER, 
Late Member of the London School Board 
THIRD EDITION 

CONTENTS —Prekmmary Observations—Jhe Skeleton—Skull—Joints 
and ligaments—Muscles—Work cf Bones and Muscles—Heart—Blood- 
Vessels — Cuculation of the Blood — Blood—L irgs— Respiration — The 
Mechanism of Breathmg—Digeston—The Paycreas—The Javer—The 
Lxcretory Organs—The Kidneys—Duc'less lands—The Skin—The 
Nervous System—lhe Bram—LThe Cerebellum—The Spinal Cord—Fune 
trons of the Nervous System—The Organs of Sense—The Organ of Smell 
—The Organ of Taste—The Organ of Hearing —The Organ of Sight 

“Mrs Miller has made a most successful endeavour to encourage the 
general study of anatomy in a precise, and not in what would be termed a 
popular, form This atlas ıs a really systematic work on anatomy, and will, 
we beleve, play no mean part in the diffusion of true, pure, scientific 
knowledge ”—A theneun: 


Now Ready, Fourth and Cheaper Edition 


HENSLOW’S BOTANY for BEGINNERS. 


A Short Course of Elementary Instruction in Practical Botany for Ju nor 
Classes and Children 


By the Rev Prof G HENSLOW, MA,FLS,FGS, 
Author of ‘ Floral Dissections,” Lecturer on Botany at St Bartholomew's 
Hospital Medical School, Examiner m Natural Science for the College of 

Prec€ptors 
30 Plates, Crown 8vo, Cloth, 25 6g 

“Just such an elementary text-book of kotary as might be pet into 
practical use in schools without the slightest doubt that children would take 
to it "—Sczence Gossip 

“A better practical mtroduction to botany than 1s supplied ın this httle 
took need not be wished "—Scotsman 


Recently Pubhshed, Demy 8vo, Cloth, 25 6g 


FACTS ABOUT IRELAND, A Curve History of 


RECENT YEARS ByALEX B MACDOWALL,M A 73 Charts 
(with Letterpress) showing Varia ions in Population, Agriculture, Crime, 
Education, Emigration, Evictions, &c 
“ Most valuable An example not unlikely to be amitated "—Scotsman 
“ Equally useful to the ardent Untomist and the enthusiastic Home Ruler 
- _ The interest of the work hes in the popularizatior of the use of curves ” 
— Engineering 








CHARLES GRIFFIN &.CO’S 
PUBLICATIONS. 


FIFTH AnwuaL Issue Handsome Cloth, 7s 6d 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK. for 1888) Compiled from Official Sources, and comprising, 
besides other Offic al Information, Lists of the Papers read during 
1887 before every S ciety of importance inthe United Kingdom With 
Appendix, comprismg a List of the Leading Scientific Societies 
throughout the World 


“The YEAR BOOK of SOCIETIES 15 a record which ought to be OF THE 
CREATEsT USE for the progress of Science ”—S1x Lyon PLAYFAIR, KCB, 
MP,FRS, Past-President of the British Association 


“Tt goes almost without saying that a Hand-book of this subject will be 
in time one of THE MOST GENERALLY LSEFUL WORKS for the library or the 
desk ”— Tunes 





This Day Large Crown 8vo, Cloth, r2s 6@ 


BIOLOGY (A TEXT-BOOK OF). Com- 


pris ng Vegetable and Animal Morphology and Physiology By J R. 
AINSWORTH DAVIS, BA, Lecturer on Bology in the University 
College of Wales, Aberystwith 


*,* This Work contairs 158 Illustrations (many full-page), and ıs suitable 
both for Class Teaching and for Self-Instruction 


Recently Published Royal 8vo, with 190 Illustrations, 185 


TO) For the Use of Students By A C HADDON, MA, 
Professor of Zoology in the Royal College of Science, Dublin 
‘The publication of this volume supphes a long-felt want A course,of 
Embryological teaching so COMPLETE as this, or SO WELL SUITED TO THE 
NEEDS OF THE STUDENT, does not exist in any other language "—Nature 


Now Ready Crown 8vo, Cloth, 8s 62 


OUTLINES OF PRACTICAL PHY- 


SIOLOGY Including Eapermmental and Chemical Physiology, with 
Reference to Practical Medicine. A Laboratory Hand book for the use 
of Students By Prof STIRLING, Owens College, Manchester 
With 142 IlMustratiors 


London CHARLES GRIFFIN & CO, Exeter Street, 





London EDWARD STANFORD, 55 Charng Cross, S W Strand 
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NUWTON Bco 
WAKERS 
LONDON 


AC cii 
ANTM TETTA 
i 


| 
AI 


of Lantern Polanscope 
For Particulars of POLARISCOPES 


a 
PROJECTION Gives better results than any other form 





IV 


H Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
El 1 RIC LANTERNS, SLIDES, &c ,see 
Sl} Catalogue, 4 Stamps 


Scientific Apparatus of every Descrip- 
tron for Colleges, Institutions, &¢ 


Silver Medal Inventions Exhibition r885 


NEWTON & CO,, 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept 
FLEET STREET LONDON 


T 
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, Bíary of Societies, 
LONDON 


THURSDAY, May 3 

Roya Society, at 4 30 —On the Induction of Electric Currents in con 
ducting Shells of Small Thickness S H Burbury —On the Relations of 
the Diurnal Barometric Mamma to certain Cnttcal Conditions of Tempera- 
ture Cloud, and Ramnfall H F Blanford F R S—Effect of Chlorine 
on the Electromotive Force of a Voltaic Couple Dr Gore, F RS— 
The Electro-chemical Effect on Magnetizing Iron, Part II T Andrews 
—Report on the Capacities, in respect of Light and Photographic Action 
of Two Silver on Glass Mirrors of different Focal Lengths Pro? 
Pritchard, F RS 

Linnean SOCIETY at 8 —Researches into the Life-Histones of Gly ciphagus 
domesticus and G spimpes A Michael —Note on Root Pressure 
C B Clarke —On Ovicells of some Lichenoporee Arthur W Waters 

CHEMICAL SociFTy, at 8 —The Determination of the Molecular Weights of 
the Carbo-hydrates Horace I Brown and Dr G H Moms —The 
Action of Heat onthe Salts of Tetramethy' ammonium N Colle and Dr 
Lawton —The Action of Heat on the Salts of Tetramethyl-phosphonium 

‘ollie 
ROYAL INSTITUTION at 3—The Chemical Arts Prof Dewar, F RS 
PARKES MUSEUM, at 8 —Ancient and Mediæval Towns Prof T Hayter 


Lewis 
FRIDAY, May 4 
GEOLOGISTS’ ASSOCIATION, at 8 —On Palzozoic Arcide J Logan Lobley 
—On Pterodactyls & I Newton 
SOCIETY or ARTS, at 8 —The Injurious Effects of Canal Irrigation on the 
pei of the Population of the Punjab Surgeon-General H W Bellew, 


Rovat Instirut1o®@, at g—The Invincible Armada, a Tercentenary 
Retrospect Prof J K Jaughton, R N 
Parkes Museum at® —Infectious Diseases and Methods of Disinfection 


Shirley F Murphy 
SATURDAY, May 5 

Rovar Institution, at 3——The Later Works of Richard Wagner (with 

Vocal and Instrumental Illustrations) Carl Armbruster 
MONDAY, May 7 
e SOCIETY OF ARTS, at 8—Decoration G Aitchison 

SOCIETY oF CHEMICAL ĪNDLSTRY, at 8 —Standards of Laght 
Dibdin 

ARISTOTELIAN SociFTy, at 8—Symposwm—What 1s the Duistinction 
between Desire and Will Prof Bain, W_R Sorky, J S Mann 

VICTORIA InstiTuTF, at 8 —Paper by M Maspero 

ROYAL INSTITUTION, at 5 —General Monthly Meeting 

TUESDAY, May 8 

MINERALOGICAL SOCIETY, at 8 —Notes on some Minerals from the Lizard 
J eall —C ontnbutions to the Study of Pyrargyrite and Proustite 
with Analyses by Mr G T Prior H A Miers —On Cornish Dufrenite 
Prof E Kinch —(z) On a Peculiar Variety of Hornblende from Mynydd 
Mawr, Carnarvonshire, (2) On a Picrite from the Checker Tor District 
Prof T G Bonney, F R S 

Society or ARTS, at 8 —The Decorative Use of Colour J D Crace 

INSTITUTION OF CIvIL ENGINEERS, at 8 —The Distribution of Hydraulic 
Power in London E B Ellington (Discussion )}—Lhe Tay Viaduct, 
Dundee Crawford Barlow —Ihe Construction of the Tay Viaduct, 
Dundee W Inghs 

ROovAL INSTITUTION, at 3—The Plant in the War of Nature Walter 
Gardiner 

Parkes Museum, at 8—General Powers and Duties of Inspectors of 
Nuisances , Method of Inspection J F J Sykes 


WFDNESDAY, May 9 
GEOLOGICAL SOCIETY, at 8 —The Stockdale Shales J E Marr and Prof 
H A Nicholson —On the Eruptive Rocks in the Neighbourhood of Sarn, 
Caernarvonshire Alfred Harker 
RovaLt MICROSCOPICALE SOCIETY, at 8—New Infusoria Flagellata from 
American Fresh Waters Dr A C Stokes 
SOCIETY oF ARTS, at 8 —Locks and Safes Samuel Chatwood 


THURSDAY, May 10 

MATHEMATICAL SOCIETY, at 8—Some Theorems on Parallel Straight 
Lines, together with some Attempts to prove Euclid’s Twelfth Axiom J 
Cook Wilson —On Cyclicants or Ternary Rectprocints and Alhed 
Functions & B Elhott —On the Correlation of Two Spaces, each of 
Three Dimensions Dr Hirst, FR § —On the Flexure and the Vibra- 
tions ofa Curved Bar Prof H Lamb, FS 

SOCIETY oF ‘[FIEGRAPH-F\GIAFERS AND ELECTRICIANS, at 8 —On the 
Risks of Fire incidental to Electric Lighting W H Preece, F RS 

ROYAL INSTITUTION, at 3 —he Chemical Arts Prof Dewar, F R S 


FRIDAY, May 11 
Rofav ASTRONOMICAL SOCIETY, at 8 
RovaL INSTITUTION, at 9 —On some Cunous Properties of Metals and 
Alloys Prof W Chandler Roberts-Austen, F RS 
Parkes Museum, at 8—Nature of Nuisances, including Nuisances the 
Abatement of which is difficult J F J Sykes 


SATURDAY, May 12 

Puysicat Socirtry, at 3 —Note on the Condition of Self-Excitement ina 
Dynamo Machine , Note on the Conditions of Self Regulation in a Con- 
stant Potential Dynamo Machine Prof S P ‘Lhompson —Note on the 
Electncal Action of Light Mrs W E Ayrton—On the Theory and 
Practice of applying the Dynamometer to the Investigation of Trans 
formers T H Blakesley —On Measuring the Electromotive Force of 
eee and Motors Prof W E Ayrton, F RS, and Prof J Perry, 
F 

ROYAL INSTITUTION, at 3 —The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) Carl Armbruster 


“ FAUSTESTRA.,’’—A Scientific Drama, by 
VERESTRA, B Sc London Price rs post free Large Reductions 
to the Trade —Apply, “T F,” 3: Marlee Terrace, Lanusr Road, 
Stockwell, Londen S W 
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SUBSCRIPTIONS TO “NATURE.” 


s d 
Yearly . 6 ee yw nea ew 28 OO 
Half-yearly . e.. à’ . I4 6 
Quarterly . ar) oe Ww we y 

Tothe United States, the Continent, &c :— 
xy d 
Yearly E E E 908 
Half-yearly .. seseo e.n. I5 6 
Quarterly E or ne Wie a BOAO 

Co India, China, and Japan — 

s d 
Yearly im. Es oe ee 6 «32 6 
Half-yearly .. 16 6 
Quarterly è 2% .. 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Lmesin Column 2s 6d 9d. per Lane after: 

s . 

One-Eighth Page, or Quarter Column. . . o 18 
Quarter Page, or Half a Column. . «© «1 15 
Half a Page, ora Column . r . 7 +35 
Whole Page Pee . 6 6 


Money Orders payableto MACMILLAN & CO 
OFFICE 


eoon 


29 BEDFORD STREET, STRAND, W.C. 


orsioras: 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Ete. 





It makes a Dehcious Drink Invigorating and Strengthening 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room, ° 
WANTED.—Second-hand MICROSCOPE, 


Prce about £2 ros —Adéress, “ Micro,” Office of NATuRE, 29 Bedford 
Street, Strand, W C 
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PERKEN, SON, & RAYMENT 


Manufacture tor the Trade ONLY 


CAMERAS, LENSES, 47 


; Apparatus for Enlarging ia 
Ne Magic Lanterns, 
Slides, and Accessories. 


99 HATTON GARDEN, LONDON, 
Ss. WW. SEDUTE. 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 


* Bottles charged 2/ per doz, and allowed at the same rate if returned, but they 
must be paid for with the Beer 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
j the manufacture of the “S N” Stout, ıt is Brewed entirely from the finest Malt and 
Hops, it 1s, 00, more hopped than Stout 1s generally, therefore, besides being very KẸ 
9 nutritious, ıt san eacellent Lome and particularly suited for invalids, ladies nursing, or YE 
any one requiring a good strengthening beverage. It ıs a ‘Sound N-tritious” Tonic, 
and very much recommended by Medical men 


WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW. 







Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


E.C. 












“OPTIMUS ” 


CaTaLogut FREE 











MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR HENSON has for Sale a very laige and fine Collection 
of Minerals and Fossils (mostly Mimezals), contained in Two 
extremely well-made Cabmets, each Cabmet consisting of 27 
draweis (19 X 17% x 34) 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples fiom a number of Trish and other 
localities not now to be obtained 


On View 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Established 1840 ] 


Opposite Norfolk Street [Established 1840 





GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabirets 100 Specimens, ass , 
200 ditto, sos The best value obtainable 

Micro Sections of Rocksin great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON EC, 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non Alcoholic Wine, 
MORELLA, sull and sparkling, products ^f the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street 
London 
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34 COCOA :: 
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JAMES R. GREGORY, 


Mi eralogist and Geologist . 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 
PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 


88*CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


F. H. BUTLER, M.A. Oxon., A R.S. Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recently added to Stock —A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER STRAPS and 
Geologists’ COLLECTING BAGS, new Rock Sections, includmg Harp 
Cuatk, Hunstanton , two BASALTs from Rhu na gael, Mull, and SYELITE, 
Sutherland , large single Poly gona! Columns of the altered Clay of Millers- 
dale, Derbyshire , Basalt from Clee Hill and Rowley, Rhyolite and Spherulitic 
ditt» (“Lea Rock”) from Overley Hill, Binary Granite from Ercal Hull, 
and Volcanic Ash and Agg omerate from Lawrence Hill and Charlton Hill, 
Shropshire , fine Crystals of Calcite, 4 5 inches in length and 14 2 mches m 
diameter, and brilliant blue Barytes Microscopic Glass Shps and Cover- 
glasses of the best English make, Entomological Apparatus, and Cabinets 
for Studerts and Collectors always on hand 





e 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans up to Double-Elephant size), Shorthand, and 
Type Writing are easily quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordimary pen and paper Auto-Circulars resemble 
written letters Used atthe Houseof Lords, &c 


AUTOCOPYIST DEPT (AET Co, La), 


London Wal), London, and 52 Princess Street Manchester 





DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECIS AND 
SPECIMENS, LITHOGRAPHY AND WOOD ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 


May 3, 1888] 


a 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Wniting becomesa pleasure when thisInkis used Ithas been adopted in 
the principal Banks, Public Offices, re Railway Companies throughout 
Trelan 


Flows easily from the Pen 
Blotting-paper may be applied at the 
moment of writing 


It writes almost instantly full Black 
Does not corrode Steel Pens 
Is cleanly to use, and not liaBle to Blot 


Can be obtained ın London, through Messrs BARCLAY & Sons, Farring 
don Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
ILLUSTRATED 


DENT ’ i Te 
WATCHES. 


WATCHES and CLOCKS 
REDUCED PRICES, sent 


at 
post 


and Co, Makers to the Queen, 
61 STRAND, LONDON, WC, 
or 4 ROYAL EXCHANGE 








THE ENTOMOLOGIST’S MONTHLY 
. MAGAZINE 


Price Stapence, Mont’ ly, 24 pages 8v9, with occasional Illustrations 


Conducted by C G Barrert, J W Dovatas, W W Fowtrer MA 
FLS,R McLacntay, ERS, E SALNDERS E LS, wd 
H T STAINTON, FRS 


Ihis Magazine, commenced ın 1864, contains standard articles and notes 
on all subjects connected with Entomo'ogy, and especially on the Insects of 
the British Isles 

Subseription—Six Shillings yer Voume, post free 
mence with the June number m each ycar 

Vols I to IX 10s each to purchasers of complete sets 
volumes may be had separately or together, at 7s each 

London GURNEY & JACKSON (Mr Van Voorst’s successors), 
x Paternoster Row e 


N B —Communications, &c , shou'd be sent to the Editors at the above 
a Idress 


The volumes com- 


the succeeding 


THE “HANSA,” 


Published since 1864 1n Hamburg, 1s the only independent professtonal paper 
in Germany dedicated exclusively to Maritime Objects Essays, Critiques, 
Reviews Reports, Advertisements Strict eye kept upon the development 
of Maritime Affairs ın every respect Every second Sunday one Number in 
4to at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the year furnished subsequently Price12s for twelve 
months Advertisements 4@ a linewidely spread by this paper, considerable 
abatement for 3, 6, 12 months’ insertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Edited by W von FREEDEN M R 
Hamburg, Alexander Street, 8 


SCIENTIFIC 





NATURE 


of HIGH-CLASS | 


free on applicaton to E DEN?’ ' 





Vil 





| SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
| Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
| Most Complete and Cheapest List of Apparatus 


i! JOHN J GRIFFIN anv SONS, 22 GARRICK STREET, 
| LONDON, WC 








MADE WITH BOILING WATER 


EPPS’S 


CRATEFUL—CCOMFORTING. 


COCOA 


l MADE WITH BOILING MILK 





AN 
INFALLIBLE 
AF a REMEDY 

EGS, BAD BREASis, OLD WOUNDS, SORES and 
| ULCERS. If efcectually iubbed on the Neck and Chest, 1t cures 
| SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
| GOUT, RHEUMATISM, and all Skan Diseases ıt 1s unequalled, 
f sa ler 

l 





THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 


TIhird Seres Edited by J E HARTING, FLS, F ZS, member of the 
Britis 1 Orrithoiogists Union, contains— 


Original Articles by well knowr iaturalists in every branch of zoology , 
habits of ammals arrival ard departure of migratory birds, occurrence of 
rare birds distribution and mugrition of British fresh water fish, new or 
rare mar ne fish, local aquaria, British reptiles, British lind and fresh- 
water mollusca with remarks on the haunts and habits of the species, and 
other matters of general interest to those who dehght in natural history 
Reports of the Linnean, Zoological, and Entomo'ogical Societies Reviews 
of natural history books Occisioral translations from fore gn zoological 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts 


i SIMPKIN, MARSHAII, & CO, Stationers’ Hall Court 


WORTHIEDS. 


The following 1s a list of the Portraits that have appeared in the above Series — 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN. 

JOHN TYNDALL 

GEORGE GABRIEL STOKES 
SIR CHARLES LYELL 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON 
HERMANN L F. HELMHOLTZ, 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY 
SIR GEORGE B AIRY. 

LOUIS R AGASSIZ , 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN 
JAMES CLERK MAXWELL 
JAMES PRESCOTT JOULE 
WII LIAM SPOTTISWOODE, 
ARTHUR CAYLEY 
SIRC W SIEMENS 
JOHN COUCH ADAMS. 


Proof ımpressions of these, printed on India paper, may be had from the Publishers, price 58. each, or 


the Set of 24 Portraits in a Handsome 


Portfolio for £6 5s od , carriage pard. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 65, 
Cheques and Money Orders payable to MA CMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


viii NATURE [May 3, 1888 , 
TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
BRAND & CO.’S 


Z| Al SAUCE. 















K PRESERVED PROVISIONS 

’ Xe A FINE TONIC AND 

! BERLE N DIGESTIVE. 
- f: t f 

MUTKORY EAL & CH ICEN ‘ M TOE An excellent relish for “ fish, flesh, 


Geet TEASTUBTLE Sour x TEIN ANE iq) and fowl ” 
—— MEAT LOZENGES ts: at, 
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J'CHIMNEY PIECES, 
STOVES, TILE n. < 
PANELS & _ 


4 APPARATUS; 
S 


NEW, RARE, AND INTERESTING. MICROSCOPIC OBJECT 


Section of Barbadoes Rock, showing Polycistina . . $ 
6 | Section through Head of Foetal Rat Very Perfect 

o | Actinomycosis in Sectton of Tongue of Cow 

Human Fleas, Male and Female, on one Shde 

o | Very fine Opaque Groups of D atoms 25,35, 45, and ss each 
o | Type Slide of about severty Diatoms from Oamaru, N Z 

6 


Reproductive Organs of Orchis, Section through Pistil, Anther, Pollen- 
tube, and Ovary Quite New . 





s 

r 

Budding Stem of Citron I 
Section through entire Bud of Lily, showing Ovary, Anthers, Pollen- 

grains, Petals, &c , z7: szén 2 

Fertile Branch of Chara, showing Anthendia and Archegonta I 

2 

2 

rt 

I 


MH MH nO APNR“ 
on S8oak m 


Horizontal Section through entire Young Frog å 

Five Typical Examples of Hlood—from Man, Bird, Fish, Snake, and 
o Frog—on one Slide 
6 | Transverse Section through entire Tooth of Horse Very Fine 
o | Spinning Organs of Silkworm os ` . 


Anatomy of Leaf, nine Pieces on one Slide 
Antheridia and Archegoma of Moss, mounted separately on one 


ide oo 
Fungoid Blight of Grape Vine, Oidium Tucker 
Unieellular Plant, Protococcus viridis 
Yeast Plant, Torula Cerevisiæ . x o ' Licmophora flabellata. Very Good oe 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837 


ooo 





ng 


pleasure, and 
amatenr's workshop, laundi y machinery, chaff- 


01 other pur poses, such as drivi 


Engine used ft 


Ce 


GAS-EN GIN Ei. 
OVER 27,000 SOLD. 
2-MAN TO 100 H P INDICATED 
NEW COMBINATION 
5-MAN “OTTO” AND PUMP, 
Suitable for Country Mansions. 

cutting, 
CROSSLEY BROS, 
Limited, 
MANCHESTER.. 





CROSSLEY’S 
“OTTO” 


Pump can be disconnected at 


{5x8 





Printed by Ricard CLAY AND Sons, at 7 and 8 Bread Street Hill, Queen Victona Street in the City of London, and Published by 
MACMILLAN AND Eo , at the Office, 29 and 30 Bedford Street, Covent Garden —I'xurspay May 3, 1888 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the sohd ground 
Of Nature trusts the mnd which builds for aye "—WorDSWoRTH, 








No. 967, Vog. 38] 








Registered as a Newspaper at the General Post Office J 


THURSDAY, MAY to, 1888. 


[PRICE SEXPENCE 








[All Rights are Reserved 





J. LANCASTER & SON, Opticians, Birmingham, 


The Largest Makers tn the World OVER 35,000 SOLD 
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The 1888 INSTANTOGRAPH (PATENT) ~ 

















CAMERA, LENS, AND STAND 4 PI 4 PI + PI 
The 1888 LE MERVEILLEUX (Patent)| £1 1 0|£2 2 o 43 3 0 
The 1888 LE MERITOIRE (Patent) Ir 3 3 Of 410 0 
The 1888 INSTANTOGRAPH (Patent) | 2 2 o 440] 660 
The INTERNATIONAL {Patent) 210 of 5 0 ol 710 0 

“How to be a Successful Amatew Photographer” 6 Stamps 


SdNVLS Wnoa 
angolejyeg poyesysnyyy MƏN 


PLATYSCOPIC LENS. 





Engraved Real Siz 
A NEW ACHROMATIC COMBINATION, 


COMIINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS 


“Tf you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do) "—GRrANT ALLEN in Ai nowledge 

The Platyscopic Lens ıs invaluable to botanists, mineralogist<, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses This allows opaque objects to be examined easily 

The Platyscopic Lens 1s made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams , the lowest power, having the largest 
field, 1s the best adapted for general use 

The Lenses are set m Ebonite Cells and mounted in Tortoiseshell Frames 

Price of the Platyscopic Lens, mounted in Tor totseshell, magnt- 
fying eather 10, 15, 20, or 30 diameters, 185 6d. each power 


Illustrated description sent free, 


JOHN BROWNING, 63 STRAND, LONDON, WC 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 


SEIS MOGRAPEHS 
From the Designs of Prof J A EWING 
A fully-illustrated Description will be sent on application 
. Now Ready, Vol IX Partr 
Price to Subscribers 21s per Yearly Volume, post free 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co operation in England of Prof W RUTHERFORD, 

S, of Edinburgh, Prof J BURDON-SANDERSON, FRS, 

of Oxford and in America of Prof H P BOWDITCH, of Boston, 

Prof H NEWELL MARTIN, FRS, of Baltimore, Prof H C 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M D »FRS 


ihe Company are now prepared to make drawings, woodcuts, and lıtho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens , also by means of photography to make reproductions ın photo- 
gravure, type blocks, photolithography, and various other processes 

The Company are appointed Agents for the Microscopes of Zeiss 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST TIBB’S ROW, CAMBRIDGE 


DR. D. V. MONCKHOVEN’S 


DRY PLATES. 


TRADE MARK REGISTERED 





DAILY PRODUCTION, 3500 DOZENS, 


SOLE AGENTS— 


NEGRETTI & ZAMBRA,. 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT, LON DON, EC, 
Te'egraphic Add ess— Necrrtti Lonxpon ” TFLEPHONE No 6583 
N B—A Sample of these Plates or trial may he had on application 

e 
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UNIVERSITY COLLEGE, LONDON. 


The PROFESSORSHIP o° BOTANY will be Vacan* at the end of the 
Summer Session The Char will be Endowed out of the Quain Funds 
Applications will b. recziv-d up to MAY 30 For further Information 


apply to 
J M HORSBURGH, MA, Secretary 


UNIVERSITY COLLEGE, LIVERPOOL, 


Applications are invied for the post of SUPERINTENDENT for the 
‘Walker Engineering Laboratories Candida’es must b. qual fied to super- 
intend Courses of Instruction in connection with Exper.smental Apparatus, 
and must have had Experience 1% testing Engines and Materials Salary, 
4i20 per Annum, and Half Fees for Testing Total Salary guaranteed to 
be not less than £150 per annum Applications should be sent with Testi- 
montals (copies only) to the REGISTRAR of the College not later than 

si 








EXPERIMENTAL PHYSICS. 
(LECTURES AND LABORATORY WORK ) 


A New Term of the Evening B Sc. (Pass and Honours) Class in EX- 
PERIMENTAL PHYSIC» at the Birkbeck Institution, Bream’s Build- 
ings, E C, will commence on WEDNESDAY EVENING, MAY 16 

For particulars, apply to the SECRETARY of the B Sc Classes 





LONDON UNIVERSITY EXAMS 


INTERMEDIATE AND PRELIMINARY SCIENTIFIC, JULY 1888 


A Special Course of Ten Lectures m EXPERIMENTAL PHYSICS 
to prepare Candidates for the above E€aminations, wi!) commence at the 
Birkbeck Institution Bream’s Buildings, E C., on FRIDAY EVENING, 
MAY 18, at 30. During the Course the whole of tre typical q iestions 
set dunng the last eight years will be answered and eaperimentally 
illustrated 

bor particulars, apply to the Szecre~ary of the B Se Clas es 

Nore —During the past two years the following succ sses have been 
gained by Students in these Classes at the abe ve Inxaminations 3r passed 
out of 32 who competed (including successes in Honours) 


SCIENCE MASTERSHIP—tThe Senior 


Science Mastership at the High Schovl, Newcastie, Staff rdshire, will 
be VACANI in August next Experience in teaching Chemistry neces- 
sary Knowledge of Physics and Ge logy des rable —For details, 
apply to the HEAD Ma FER 











“FAUSTESTRA,”’—A Scientific Drama, by 


VERESTRA, BSc London Price xs post free Large Reductions 
to the Trade —Apply, ‘ T F,” 3: Marlee ‘lerrace, Landor Road, 
Stockwell, L ndon, S W 





Important Scientific Announcement. 
Mortimer’s Geologicil and Archeologte:l Mus2um, 


Circamstances having rendered imperative he Sale of the above Collection, 
‘Tenders for Purchase are now invited 

The Geological Department consists of many fine Mammahan Remams 
from the Drift, &c , 6000 Specimens from the Red and White Chalk of York- 
shire, mcluding a la ge and unique Collect on_of Fossil Sponges many 
hitherto unknown and undescribed over 1090 Spec.mens from the Speeton 
Beds, Kimmeridge Clay, Middle and Lower Dolites, anda select Collection 
of Minerals 

‘Lhe Archzol gical Department 1s probably the finest and largest Collec- 
tion from one Iccality im existence It includes the Crama, Long Bones, 
anl accompanying Relics from nearly 300 carefully -opened Brit sh T'umuh, 
from over 200 Anglo Saxon Graves, and from three small Romano British 
Graveyards , together with Swords, Daggers, Axes, KEmves, and Ornaments 
of Bronze , Aves, Hammers, Arrow ind Spear Heads Daggers, Knives, and 
various other Instruments of Flint and S* te 1m all, about 15,000 Speci- 
mens, Comprising many extremely fiue ard vare Examples Also, a large 
Collection of Roman Antiquities from York and other localities, and several 
Cases of Miscellaneous Specimens 

‘Lhis Collectton has been made almost entirely from the district between 
Driffield and Malton The Geological portion gives the Enure Fossi) Fauna, 
as far as ıt 1s known, of 250 square miles ‘Lhe Arche logical Collection 
supplies a more extensive knowledge ef the nature and habits of the Prehis 
toric Inhabitants of this District than 1s known of any similar area in any 
part of the world —For leave to view, and for further particulars apply to 
J R.MOR11MER, DrirFieLp, Yorks lenders to be sent ın, before the 
end of fune 1888, to Messrs Foster, loncz, & BOTTERILL, Solicitors, 
Driffield, Yorkshire 

April 1888 


LONDON GEOLOGICAL FIELD CLASS, 
1888, Di-ected by Prof H G SEELEY, FRS _ Eacursions com- | 





mence on WHIT MONDAY, MAY 2 , and continue on SATURDAY 
AFLERNOONS nll JULY 14 Prospectus and Appl:cation Forms to 
be had from W P Coins, 157 Great Portland Street, W 

Y E 


PHYSICAL SCIENCE —Demonstrator (24), , 


Iate Kensington Scholar, desires z@y engagement Four Years’ , 

experience Good Photographer Commercial knowledge, Shorthand, ! 

&. aes travel in Scientific Apparatus —Exercy, 19 Rozel Road, 
apham 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers the heeled Rotifers, Mastigocerca 
elongata M rattus and others with sketch and descripuor He also 
sent out Lophopus crystalliqus, Melcerra ingens, Stephanoceros, Argulus 
foliaceus, Cordy | .phora lacustris, Trout Ova, Volvoa gl :bator , also Amozba 
Hy dra, Vorttcella, Crayfish, and other Specimens for (Huxley and Martin's) 
Biological Laboratury work 

Weekly anneuncements will be made in this place of Orgamsms T B 


is supplying 


Specimen Tube, One Shilling, post free 


Twenty six Tubes in Course of Sex Months for Subscription of 41 18, 
or Lwelve Tubes for 10s 6d 





Portfolio of Drawings Eleven Parts, rs each 


WANTED — ACARUS SCABICI (Itch 


Insect), Iwo Dozen Perfect Specimens, Preserved ın Pure Rectified 
Sp ritor Glycerine Nit for Microscopical Purposes —Address, stating 
Cost, My Francis Lrvtoy, Cl, desdale, Park Hill Road, Croydon 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 
From Microscopic Shdes Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c, &c 


The List, which includes some choice productions from the Owens College 
(by permission), post free fcr One Stamp 


MOORE BROTHERS, 
Osteologists, &e., &c, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


Agents to the Sc ence and Art Department 


Skeletons Disarticulatea Skulls, Skeletons, and Crustacea, 
Injected and other Dissect ons, &« , &c 
rices quoted for any Se-ies of Preprrations illustrating any of the well- 


known text bucks 


Awarded Sezen Medals and Five Diplomas 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURsRS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGESI 

STOCK AND GREATEST VARIETI N LONDON NEW LISTS 
NO EADY 


New Catalogue of Mineral Speciwnens, 


Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Section, of Rocks 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


F. H. BUTLER, M.A.Oxon, A R.S Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W,., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM « 


Recently added to Stock —A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER STRAPS and 
Geologists’ CJULLECIING-BAGS, new Rock Sections, including Harp 
Cuain, Hunstanton, two BASALT» from Rhu na gael, Mull, and SYELITE, 
Sutherland , large single Polygonal Columns of the altered Clay of Millers- 
dale, Derbyshire , Basalt from Clee Hilland Rowiey, Rhyolite and Spheruhtic 
ditt» (“Lea Rock”) from Overley Hill, Binary Granite from Ercal Hill, 
and Volcan c Ash and Agglomerate from Lawrence Hill and Charlton Hill, 
Shropshire, fine Crystals of Calcite, 4 5imches in length and 13 2 inches in 
diameter, and brilliant blue Barytes Mucroscoptc Glass Sips and Cover- 
glasses of the best Eng ish make, Entomological Apparatus, and Cabmmets 
for § udents and Collectors always on hand 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non Alcoholic Wine, 
MORELLA, sull and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London 
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LION» increasing yearly, and the New 
SPLENDIDLY made CABINETS. 


Business for the last Bonus period exceeded 
MR HENSON has foi Sale a very large and fine Collection 


STANDAR 
Pays HALF A MILLION ANNUALLY 
LI FE Its INVESTED FUNDS exceed 6} MIL 
the amunt transacted by any of the Scottish 
Life Offices i 
= 7 I 
== == 
MINERAL Collection for SALE in Two | 
I 
of Minerals and Fossils (mostly Minerals), contained ın Two , 
extremely well-made Cabinets, each Cabmet consisting of 27 | 
| 
| 


in Deat! aims 
83 KING WILLIAM STREET, E C 
drawers (19 x 174 x 33) 


The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Insh and other 
localities not now to be obtained H 


On View ! 


SAREIUEL HENSON, 


277 STRAND, LONDON, 
Established 1840 ] 


Opposite Norfolk Street [Establiched 1840 








GEOLOGICAL COLLECTIONS | 


Compnising Fossils, Minerals, and Rocks, labelled with Name, Local: y, 
and Geological Position, ın Mahogany Cabinets roo Specimens, 25. , 
200 ditto, sos The best value obtainable 

Micro Sections of Rocks in great yariety Cabinets, Glass topped Bores, 
and other Geological Requisites 


| 
| 
THOMAS D. me 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- , 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type Writing are easily, quickly, and cheaply produced by the 1 


AUTOCOPYIST 


Very fluidink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPI (ALT Co,Ia), 


London Wall, London, and 52 Princess Street, Manchester l 














HOLLOWAY SPILLS ESS 


Is a Certain Cure for all Disorders of the LIVER, STOMACI! | 
AND’ BOWELS A Great PURIFIER of the BLOOD, a 
Powerful Invigorator of the System, ın cases of WEAKNESS 


AND DEBILITY, and ıs unequalled in Female Complaints | Single cop es rs each 


i 


Sales by Auction. 


RFEVE'S CONCHOL OGIA ICONIC\, ORNITHOLOGICAL 
COLLECIIONS, 
Scientific and Miscellaneous B iks imclucing the Library cf the Late 


Dr KI LLURNE KING (o7 Hull) 
Messrs PUTTICK and SIMPSON will Sell 


by Aucton at their Ho ise, 47 Leicester Square, W C , on WEDNES- 
DAY, MAY 9, and tio f Il wing Days, at Jen Minutes past One 
o’cloch precisely, a Ia ne Col'ecuen ot Scicnt fic and Miscellaneous 
Books, including the aLcve 

Catalogies en Receipt of Iwo S amys 





Montay Neat, Sale Ne 7681 
NATURAI HISIORY SPFCIMENS. 


MR J C STEVENS will Sell by Auction, 
ath Great Rooms, 33 King Street Covert Carden, on MONDAY, 
May 14, at huf-past 12 precise'y, British ard Fcreign Insects, Shells, 
Bircs in Cases, Bircs’ Eggs and Skins, Stuffed Animals, Heads and 
Horns, Minerals, Fossils, and cther Nawal Histcry Specimens, 
Cab nets, &c 
On y ew the Saturday pror frem re till 3, and Morning of Sale, and 

Catalogues had 





NORTH BRITISH AGRICULTURIST, 
the chef Agricultural J arnalin Scotland, circulates extensively among 
Landowners, Farmers, Res dent Agents and others interested ın the 
managementof land throughout the United Kingdom 

The AGRICULTURIS' 1s published every Wednesdayafterroon in time 
for the Evening Mails and contains Rey orts of all the principal British and 

Insh Markets of the week 

Dhespecialactentionof I ard Agentstsdirected totheAGRICULTURIST 
as one of the best existing pay ersfor Advertising Farms tobe Let and Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medn m for reaching that Class 
Price 3@ By post 347 Annual Subscription, pay able ın advance, 14$ 


Offices T377 High Street, Edinburgh, and 145 Queen Victoria Street 














London E Money Orders payable to C and R ANDERSON 
THE ENTOMOLOGIST’S MONTBLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, w th occasional Illustrations. 
Conducted by C G Barret, J W Dorgias, W W FewrirrR, MA 
ELS, R Mclacurix, F RS, Saunpers, F LS, and 

H STAINTON, FRS 


This Magazine, commencet in 1864 contains standard articles and notes 
on all subjects connected with F ntomo'ogy, ard especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number ın cach year 

Vols I to IX zos each to purchasers of complete sets 
volumes may be had separatel, or to,ether, at 7s each 

London GURNEY & JACKSON (Mr Van Yoorst’s successors), 


1 Paternoster Row 
N B—Communications, &c , should be sent to the Editors at the above 


’ 


The volumes com- 


the succeeding 


; aldress 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ J: terests, 
Licensing, I egal and Parliamentary Matters 
REvinw OF THE MALT AND Hop TRADES, AND WINE AND Spizit TRADD 
RECORD 
The Organ of the Country Brewers 


«The Brewers’ Guardian ”’ 1s published on the evening ot every alternate 
Tuesday, and ıs the only jourral officially connected with brewing interests 

Subscription, 16s 6d per annum post free, dating from any quarter day. 
Registered for transmission abroad 





Ss. i. SCOE. 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned , but they 
must be paid for with the Beer 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “S N ” Stout, it ıs Brewed entirely ‘rom the finest Malt and 
Hops, it 1s, too, more hopped than Stout is generally, therefore, besides being very Q 
nutritious, 1t 15 an excellent Ionic and particularly suited for invalids, ladies rursing, or 
any one requiring a good strengthening beverage It is a “Sound Nutritious” Tonic, 
and very much recommended by Medical men 


WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW. 
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CHAMBERS’S ENCYCLOPAEDIA, 


A DICTIONARY OF UNIVERSAL KNOWLEDGE 


Entirely New Edition, with Numerous Maps and Illustrations | 
NOW READY 
Vol I, Price ros Cloth, 15s Ealf-morocco 
To be completed in Ten Volumes, issued at Intervals of a 
Few Months 


* For many, probably most, people, this work contains all they are ever 
likely to require ”— Tames 

“Ihe advent of a new edition, accurate, iberal, and cheap, will be 
welcomed with a very general approval "—Dazly Telegraph 

“ The various articles are clear and accurate’ — Morag Post 

“We have consulted 1t constantly, with increasing admiration for its 
uniform accuracy ’'—Darly Chronzele 

“No book of its size gives more information, or gives it, on the whole, 
with greater accuracy ®— St James s Gazetic 

‘The new edition has made a splendid start "—Leverfool Courier 

©The new Encyclopædia will be a fibrary ir itself, and will be certain to 
pe highly appreciated wherever the English language 1s spoken "'—Liverfool 

ercury 

“ The best cheap work of the kind published ın this country ”—Scotsman 


W &R CHAMBERS, 47 Paternoster Row London, and Edinburgh 


New Edition of Tyndall's “ Diamagnetism.” 


With 8 Plates and Numerous Illustrations, Crown 8vo, Price 125 


Researches on -Diamagnetism 
Magne-Crystallic Action, 


INCLUDING THE QUESTION OF DIAMAGNETIC POLARITY 


BY JOHN TYNDALL, D.C.L. 


London LONGMANS, GREEN, & CO 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex Srreet, STRAND 


Their last published Catalogue ıs 


No 88 MAMMALIA, including Cetacer, Sivemia, and Pinmpedia ORNI- 
THOLOGY, including Eggs and Nests FAUNAS of the Contments of 
Europe, Africa, America, Asa, also Faunas of the Arctic Regions and 
Australasia ZOOLOGICAL VOYAGES and Geographical Works 
Prick 62, POSTAGE ! REE 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH S LABORATORY 








Descriptive [Nustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
| 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Górlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, WC 


Complete Iiustrated Catalogue of Chemical Apparatus, post 
jree, Is 6a. 


Just Published, Royal 8vo, Price 1s 6:7 
DISEASE. Its Prevention and Cure by 


Simple Natural Means In Special Relation to the Adment of the 
Emperor Frederick of Germany By G GODFREY, Author of 
The Prevenuon of Cholera by Internal Disinfection ” 
t Itis written with considerable force of argument "—Scotsman 
“We can say wi hallsincenty that its teaching 1s quite to our likmg ”— 
Hastings Gazette 


London H GREVEL & CO, 33 King Street, Covent Garden 








Just Published, Crown 8vo, 2s 6g , Cloth (post free) 


GRANITES AND OUR GRANITE IN. 
DUSIRIES ByGEC F HARRIS, Membre de la Soc eté Belge de 
Geologie, & With Hlustrations 


London CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E C 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 


On the 1st of every Month, Price Sixpence 


THE ENTOMOLOGIST 
AN ILLUSTRATED JCURNAL OF BRITISH ENTOMOLOGY 
Edited by Jony T CARRINGTON, 


With the Assistance of 
FREDERICK Bonp, FZS RICHARD SOUTH 
EowarvA Fircu, FLS J Jenner Weir, FLS 
F Bucana Waite, M D 


Contams Articles by well-known Entomologists on all branches of the 
Science, on Insects nyuricus or beneficial to Farm or Garden, Notes on 
Habits, L fe Histories, occurrence of Rarities, &c, there are Monthlye 
Lists of Duplicates and Desiderata 

WOODCUT ĪLLUSTRAT10 45 and occasional LITHOGRAPHED and CHROMO- 
LITHOGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 


THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


lhird Series Edited by J E Hartinc, FLS,FZ S, member of the 
British Ornithologists” Union, contains— 


Onginal Articles by well-known naturalists in every branch of zoology , 
habits of animals arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of British fresh-water fish , new or 
rare m&ıne fish, local aquaria, British reptiles, British land and fresh 
water mo!lusca with remarks on the haunts and habits of the species, and 
other matters of general _nterest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological! Societies Reviews 
of natural history books Occasional translations from fereign zoological 
journals of important and aoteresting articles in various branches of zoology 
There are occasional woodcuts 


SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 











>k 


Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustraied Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construct on of Mathematical Instruments, and the only 
Gorp MEpa ın the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 ai é 


Address —-GREAT TURNSTILE, HOLBORN LONDON, WC 








PERKEN, SON, & 


ee 





: 


CAMERAS, LENSES, 


| Apparatus for Enlarging, fs 
Magic Lanterns, 


RAYMENT 


Manufacture tor the Trade ONLY 





1 Slides and Accessories. aw ~S 
99 HATTON GARDEN, LONDON, E.C. 


“OPTIMUS ” 


CATALOGUE FREE 


a Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 
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Diary of Societies. SUBSCRIPTIONS TO “NATURE, 
2 d 
LONDON Yearly... ee pve ve eee eo eo 2 28 0 
THURSDAY, May 10 Half-yearly .. 0 2 1 eww ee ee oe WG 6 
ATHEMATICAL SOCIETY, at 8 —Some Theorems on Parallel Straight Quarterly. . 4... eee ee ee ee 7 G 
L nes, together with some Attempts to prove Buses ‘Twelfth Avom J, 
Cook Wilson—-On Cyclicants or Ternary Reciprocants an ie a 
Functions E B Elhott —On the Flexure and the Vibrations of a Curved To the United States, the Continent, &e . P d 
Bar Prof H Lamb F R S—On,_ the Figures formed by the Intercepts 1 6 
of a System of Straight Lines in a Plane and on Analogous Relations in Yearly . ee E + + 30 
Space of Three Dimensions S Roberts, F R S —Lamé'’s Differential Half-yearly . . or - 15 6 
Equation , and Stability of Orbits Prof Greenhill Quarterly Os i . ; ee 8 O 
SocIETY oF Can anit ENGINEERS AND PLE et at aay the a a ‘ ° 
Risks of Fire incidental to Electric Lighting reece, i 
ROYAL INSTITUTION, at 3 —'lhe Chemical Arts Prof Dewar, F R S To India, China, and Japan :— Ta 
FRIDAY, May 11 Yearly Ned = hn at, .. 32 6 
ROYAL ASTRONOMICAL SOCIETY at 8 Half-yearl 16 6 
Rovat INSTITUTION, at g —On some Curious Properties of Metals and alt-yeariy . 
Alloys Prof W Chandler Roberts Austen, F R S Quarterly $ PES é 8 6 


Parkes Museum, at 8 —Nature of Nutsances, including Nuisances the 
Abatement of which is difficult J F J Sykes 


SATURDAY, May 12 
PavysicaL Society, at 3 —Note on the Condition of Self-Excitement ina 
Dynamo Machine, Note on the Conditions of Self Regulation ın a Con- 
stant Potential Dynamo Machine Prof S P Thompson —Note on the 
Electrical Action of Light Mrs W E Ayrton—On the Theory and 
Practice of applying the Dynamometer to the Investigition of Trans 
formers T H Blakesley —On Measuring th- Electromotive Force of 
Dynamos and Motors Prof W E Ayrton, FR S, and Prof J Perry, 


Roya INSTITUTION, at 3 —The Later Works of Richard Wagner (with 

Vocal and Instrumental Illustrations) Carl Armbruster 
MONDAY, May 14 
Society or Arts, at 8 —Decoration G Aitchison 
TUESDAY, May 15 

ZOOLOGICAL SOCIETY, at 8 30 —List of a Collection of Birds made by 
Mr L Wray in the Main Range of Mountains of the Malay Peninsula, 
Perak R Bowdler Sharpe —Descriptions of Four New Species of Ophiur- 
oids Prof F Jeffrey Bell —Remarks on some Rare Spec es of Phasianus 
from Central Asia H Scebohm 

SOCIETY OF Arts, at 8—he Duty of the State towards Emigration 
James Rankin, M P 

RovaL STATISTICAL SOCIETY, at 7 45 —Condition and Occupations of 
the People of East London and Hackney, 1837 Charles Booth 

INSTITUTION OF Civil ENGINEERS, at 8 —Ihe Tay Viaduct, Dundee 
Crawford Barlow —Ihe Construction of the ‘lay Viaduct, Dundee 
W Inghs (Discussions ) 

Rovat INSTITUTION, at 3—The Plant in the War of Nature Walter 
Gardiner 

PaRKES Museum, at 8—Sanitary Law—General Enactments, Public 
Health Act, 1875, Model By laws Dr Charles Kelly 


WEDNESDAY, May 16 
Rova MetTEorotocicat Society, at 7 —Report of the Wind-Force Com- 
mittee on Experiments with Anemometers conducted at Hersham G M 
Whipple and W H Dines—On the Measurement of the Increase of 
Humidity in Rooms by the Emi sion of Steam from the so called 
Bronchitis Kettle Dr Wiliam Marcet, F R S 
Society OF ARTS, at 8 —Electric Lighting from Central Stations R E B 


Crompton 
THURSDAY, May 17 


Royal Society, at 4 30 —On the Electromotive Properties of the Leaf of 
Dionza in the Eacited and Unexcited States, No II Prof J Burdon 
Sanderson, F R S —Magnetic Qualities of Nickel, Prof Ewing, F RS, 
and G C Cowan —On the Present Position of the Question of the Sources 
of the Nitrogen of Vegetation, with some New Results, and Preliminary 
Notice of New Lines of Investigation Sir J B Lawes, Bart, FRS, 
and Prof Gilbert F RS —(z) On the Rhythm of the Mammalan 
Heart , (2) On Inhibition of the Mammalian Heart Prof A 
McWilham —On the Structure of the Electric Organ of Raia circularis 
Prof J C Ewart —On Molotropic Elastic Solids C Chree 

CHEMICAL Society, at 8 —Ballot for the Election of Fellows 

ROYAL INSTITUTION, at 3 —The Chemical Arts Prof Dewar, F RS 


FRIDAY, May 18 


RoyAL INSTITUTION, at ọ—La Réproduction Artrficielle des Roches 
Volcanıques (ın French) Dr Alphonse Renard 

Parges MusEUM, at 8 —Metropolitan Acts, By Laws of Metropolitan 
Board of Works A Wynter Blyth 


SATURDAY, May 19 


Rovau INSTITUTION, at 3—The Later Works of Richard Wagner (with 
Vocal and Instrumental Uluscrations) Carl Armbruster 








MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d per vane after 
S 


d 
One-Eighth Page, or Quarter Column .. 0 18 6 
Quarter Page, or Half a Column. . ..IIr5 0 
Half a Page, or a Column . . . . 350 
Whole Page. - 660 


Money Orders payable to MACMILLAN & CO 
OFFICE - 29 BEDFORD STREET, STRAND, W C 









orsiords 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening 
For sale by all chemists 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. : 
WANTED —Secand-hand MICROSCOPE, 


Price about £2 10s —Address, ‘ Micro,” Ofice of NATURE, 29 Bedford 
Street, Strand, W C 
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MESSRS. MACMILLAN & GO.'S PUBLICATIONS. 


HISTORY AND GECGRAPHY. 


A SCHOOL HISTORY OF GREECE ByC.A 
FYFEE,MA_ Crown 8vo [ln preparation 


THE TEACHING OF GEOGRAPHY A Prac- 
tical Hand bock for the use of Teachers By ARCHIBALD 
GEIKI#, F RS Director General of the Geolog cal Survey of the 
Umted Kingdom and Director of the Museum of Practical Geology, 
Jermyn Street, London, formerly Murchisin Professor of Geolegy and 
Mineralogy in the University of Edinburgh Crown8vo 2s (Mac 
millan’s Geegraph cal Series, Edi ed by ARCHIBALD Grikin, F R S) 


AN ELEMENTARY GEOGRAPHY OF THE 


BRITISH ISLES By the same Author 18mo 1s (Macmillan’s 
Geographical Series ) 
ELEMENTARY SCHOOL ATLAS By Joun 


Designed to illustrate the principal 


BARTHOLOMEW, FRGS 
ıs (Macmillan’s Geographical 


Text ie on Elementary Geography 

erles 

WORKS BY JOHN RICHARD GREEN, MA, LLD, 
Iate Honorary Fel'ow of Jesus College, Oxford 


A SHORT HISTORY OF THE ENGLISH 


PEOPLE With Coloured Maps, Genealogical Tables, and Chrono- 
logical Annals New Idition, thyrig ly Revised Crown 810 


8s 6d 134h Thousand 
HISTORY OF THE ENGLISH PEOPLE In 
4Vcls 8vo 
Vor [—kEarly England, 449-roz1—koregn Kings, 1071-1214— 
Lhe Charter, 1214-1291—The Parlimmenr, 1307-1461 With Eight 
Coloured Maps 8o 16s 
VoL II —The Mcnarchy, 1461-15 ;o—The Reformation, 1540-1603 tvo 


Cs 
Vor III —Puntan England, 1603-1660—The Revolution, 1660-168 


With Four Maps 8vo als 
Vor IV—The Revolution, 1688-1760—Modern England, 1760-1815 


With Maps and Index 8.0 rfs 
THE MAKING OF ENGLAND With Maps 


810 616s . 
THE CONQUEST OF ENGI AND With Maps 
ind Portrait 8y> 18s 


ANALYSIS OF ENGLISH HISTORY, based on 


Green’s ‘‘Short History of the Eng ish People” ByC W A TAIT, 
M A , Assistant Master Clifton College Crown8vo 3s 6¢ 

READINGS FROM ENGLISti HISTORY Se- 
lected and Edited by JOHN RICHARD GREEN ‘Three Parts 
Globe 8:0 15 €d@ each I Hengist to Cressy II Cressy to 
Cromwell III Cromwell to Ba'aklava 


A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and ALICE SIOP 
FORD GREEN With Maps Fcap &vo 3s 6d 

A PRIMER OF GEOGRAPHY By Sir GEORGE 
GROVE,DCL WithTllustrations 18mo 1s 1Scrence Primers 

LECTURES ON THE HISTORY OF ENGLAND 
By M J GUEST With Maps Crown 8vo 6s 

HISTORICAL COURSE FOR SCHOOLS. 


—Edited by EDWARD A FREEMAN, DCL, LID, hte 
Fellew of Trinity College Orford, Regus Er fessor of Modern 


History in the University of Oxford 
GENERAL SKETCH OF EUROPEAN 
New 


HISTORY By EDWARD A FREEMAN, DCL 
Editicn Revised and Frlarged, with Chronclogical Table, Maps, 


and Index x8mo 3s 6d 
HISTORY OF ENGLAND By EDITH 


THOMPSON New Edition, Revised and Enlarged, with Coloured 


Maps 18mo 2s 6d 

HISTORY OF SCOTLAND. By MARGARET 
Bao 2s 

By the Rev W 


MACARTHUR New Edunion 
HISTORY OF ITALY 
HUNT MA New Edition, with Coloured Maps 18mo 3s 6d 


HISTORY OF GERMANY. By J SME, 
MA New Edition, Revised 18mo 3s 
HISTORY OF AMERICA. By Joun A 
DOYLE WithMaps x8mo 4s 6¢ 
EUROPEAN COLONIES By E. J Payne, 
MA With Maps 18mo 4s 6¢ 
FRANCE By Cuarto11e®M Yorce With 
Maps 18mo 35 6¢ 


HISTORY PRIMERS —Edited by Joun 
RICHARD GREEN, MA,LLD, Author of “A Short History 
of the Inglish People ” 

ROME Bythe Rev M Creicuion, M A, Dixie 
Frofessor of Ecclesix.tical History in the University of Cambridge 
With 11 Maps 1820 4s ? 


GREECE By C A Fyrre, MA, Fellow and 
late Lutor of University Co'lege, Oxford Waith 5 Maps 18mo 1s 

EUROPEAN HISTORY. By E. A FREEMAN, 
DCL,LLD Wuh Maps 18mo 1s 


GREEK ANTIQUITIES By the Rev J P. 
MAHAFFEY, MA Illustrated 18mo rs 


CLASSICAL GEOGRAPHY By H F Tozer, 


MA 18mo is 


GEOGRAPHY. By SirG Grovr, DCL Maps 


18mo 1s 


ROMAN ANTIQUITIES 


Illustrated x8ino 18 


FRANCE By CHarrotte M Yoncn 


By Piof WILKINS 
e 


18mo Is 





' A GENEALOGICAL STEMMA OF THE KINGS 


} 
l 
l 
! 
| 
l 


OF ENGLAND AND FRANCE By the Rev C HOLE On 


Sheet 1s 

CHRONOLOGICAL TABLES A Synchronistic, 
Arranzement of the Events of Ancient History By Rev ARTHUR 
C JENNINGS, Rector of King’s Stanley, Gloucestershire, Author of 
“t A Commentary on tke Psalms,” “ Ecclesia Anghcana,” ‘‘ Manual of 
“Church History,” &c Demy 8vo 5s 


A MANUAL OF ANCIENT GEOGRAPHY 
Fion the German of Dr H KIEPERT Crown 8vo 55 


NEW HISTORICAL ATLAS AND GENERAL 
HISTORY By R H LABBERTON, LittHumD 4'0 New 
Edition Revised and Enlarged 1gs 

A SHORT MANUAL OF THE HISTORY OF 


INDIA W than Account of INpia asiris The Soil, Climate, and 
Productions, the People, their Races, Religions, Public Works, and 
Indwstres the Civil Services, and System of Administrati n By Sir 
ROPLR LETHBRIIGE,M A, CIE With Maps Crown 8vo 55 


A SUMMARY OF MODERN HISTORY. Trans- 
lated fr m the French of M MICHELET, and continued to the 
Prescnt Time, by M C. M Stupson Globe8vo 45 6d 


ENGLAND UNDER THE ANGEVIN KINGS 
By KATE NORGATE With Mapsand Plans 2 Vols 8vo 32s 


SCANDINAVIAN HISTORY By E C Orri. 
With Maps Globe 8vo 6s 
By G G 


A SCHOOL HISTORY OF ROME 
RAMSAY, MA, Prorssor of Humanıty in the University of Glasgow 
With Maps Crown 8-0 [lu prepara 101 


THE EXPANSION OF ENGLAND By J R 
SEELEY M A, Regtus Professor of Modern History in the University 
of Cambridge Crown 8:0 4s 6a 


OUR COLONIAL EXPANSION Extracts fiom 


the aktove By the same Author Crown8vo Sewed xs 


A SHORT HISTORY OF INDIA AND OF THE 
FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 
BURMA ByJ TALBOYS WHEELER With Maps Crown 8vo 


A COLLEGE HISTORY OF INDIA, Asiatic ahd 


European By the Same With Maps Crown 8vo 3s 6¢ 
By 


CAMEOS FROM ENGLISH HISTORY 
CHARLOTTE M YONGE, Author of “The Heir of Redclyffe” 
Extra Fcap 8vo New Edition ss each (1) FROM ROLLO TO 
FDWARDI!I (2) THE WARS IN FRANCE (3) THE WARS 
OFTHE ROSES (4 REFORMATION TIMES (5) ENGLAND 
AND SPAIN (6) FOR1Y YEARS OF STUART RULE (1603- 
1643) 

EUROPEAN HISTORY Nartated in a Series ot 
Historical Selections from the Best Authorities Edited and Arranged 
by E M SEWELL andC M YONGE First Series, 1003-1154 
New Edition Crown 8vo 6s Sec nd Series, 1088-1228 New 
Edition Crown 8vo 6s 

THE VICTORIAN HALF-CENTURY—A JUBI- 


LEE BOOK ByC M YONGE  Witha New Portrait of the Queen. 
Crown 8vo, Paper Covers, rs , Cloth, rs 6g 
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ARITHMETIC AND MENSURATION 


Arithmetic ın Theory and Practice By J Brook 
SMITH, MA, LLB, St Johns College, Cimb-idge, Bar ster at- 
Law, one of the Masters of Cheltenham Colleze Nev Edition, 
Revised Crown 8\0 4s 62 

By Rev J 


Arithmetic for Schools. B Lock, MA, 
Sentor Fel'ow, Assistant Tutor, and Lecturer of Ca u, College Teacher 
of Physics in the University of Cambridge, formerly Assistant Master at 
Eton With Answers and roo Additional Examples for Exercise 
Second Edition, Revised Globe 8vo 4s 6d Or in Two Party — 
Part I Up to and including Practice, with Answers G'ob2 8vo 2s 
Part II With Answers and 1009 Additional Examples for Exercise 
Globe 8vo 3s [A Aey is in the press 

*,* Ihe complete book and both parts can also be obta ned wz hout 
answers at the same price, though ın different binding But the edition wzż% 
answers will always be supphed unless the other 1s spectally asked for 


Arithmetic for Begimners. A School Class book of 
COMMERCIAL ARITHWETIC By the same Author Globe 8vo 2s 6¢ 


Help to Arithmstic, Des gned for the Use of Schools 
By H CANDLER, M A, Mathematical Master of Uppinzhan School 
Second Edition Extra fcap 8vo 2s 6d 

Rules and Examples in Arithmetic. By the Rev T 


DALTON, MA, Assistant Master in Eton College New Edition 
18mo as 67 [Answers to the Evamples are appended 


Exercises in Arithmetic for the Use of Schools. 
Containng more than 7o20 Original Examples By S PEDLEY, 
late of Tamworth Grammar School Crown 8vo 5s 

Also in Two Parts, 2s 62 each 


The Great Giant Arithmos, A most Elementary Arith- 


metic for Children By MARY SITEADMAN ALDIS With 
Illustrations Globe 8vo 2s 62 


WORKS BY THE REV BARNARD SMITH, MA 
Arithmetic and Algebra, 12 their Principles and Applica- 


tion, with Numerous Systematically Arranged Examples taken from the 
Camb-idge Examination Papers, with especial reference to the Ordinary 
Examination for the BA Degree New Edition, carefully Revised 
Crown 8vo 10s 6a 


Arithmetic for Schools. New Edition Crown 8vo 
4s 62 KEY 8s 67 


Exercises in Arithmstic Crown 8vo, Limp Cloth 2s 
With Answers 2s 67 Answers Separately, 67 e 
School Class-book of Arithmetic, 18m, Cloth 3s 
Or sold separately, in Three Parts rs each KEYS, Parts I, II, 
and III , 2s 67 each 

Shilling Book of Arithmetic for National ‘and Ele- 
MENTARY SCHOOLS 18mo, Cloh Or sepatately, Part I 
ed Part II 3d, Part III 7d Conplete, with Answers, 1s 6d 
Answers Separately, 6¢ KEY 4s 67 

Examination Papers in Arithmetic 18mo 1s 6d 
‘The Same, with Answers 18mo 2s Answers,6¢ KEY 4s 62 


Higher Arithmetic and Elementary Mensuration, 
for the Senior Classes of Schools, and Candidates preparing for Public 
Examinations By P GJYEN, Inspector of Schools, New Zealand 
Globe 8vo 5s 


Mensuration for Beginners. By I TODHUNTER, M A, 


ERS, DSc With Examples New Edition 18mo 2s 6d 
KEY 7s 6d 
ALGEBRA 

Rules and Examples in Algebra. By the Rev T 
DALTON, M A, Assistant Master of Eton College Part I New 
Edition 18np 2s PartII 18mo 2s 6d 

*,* A Key to Part I for leachers only, 7s 6g 

Algebra for Beginners. By I TopHunTer, MA, 
ERS, DSc, late of St John’s College, Cambridge With Examples, 
New Edition 18mo 2s 6¢ KEY 6s 6d 

Algebra For the Use of Colleges and Schools By the 


same Author New Edition Crown 8vo 7s 64 KEY 7s 6¢ 


Algebraical Exercises. Proguessively Arranged By the 
Rev C A JONES, MA, andC H CHEYNE, MA,FRAS, 
Mathematical Masters of Westminster School New Edition x8mo 
2s 6€ SOLUTIONS AND HINTS 7s ód 


Arithmetic and Algebra, ın their Principles and Applica- 
tion with Numerous Systematically Arranged Examples taken from 
the Canbridge Examination Papers, with especial reference to the 
Ordinary Examnation for the BA Degree By the Rev BARNARD 
SMITH, MA New Edition, carefully Revised Crown 8vo ros 6g 


ALGEBRA—(contenued) 


Elem2ntary Algebra for Schools, By H S Hatt, 
M A, formerly Scholar of Ch ist’s College, Cambridge, Master of the 
Miltary and Engineering S de, Clifton College, andS R KNIGH1, 
B A, fo-merly Scholar of Tanıty College, Cambridge, late Assistant 
Master at Marlborough Colleze Foarth Edition, Revised and Cor- 
rected Globe 8vo 3s 62 With Answers, 4s 6d 


Algebraical Exercises and Examimation Papers, To 
acconpany ELEMENTARY ALGEBRA By the same Authors 


Second Edition, Revised Globe 8vo 2s 6a 

Higher Algebra. A Sequel to “ELEMENTARY 
ALGZBRA FOR SCHOOLS” By the same Authors Second 
Edition Crown 8vo 7s 62 


Elementary Algebra. By CHARLES SMITH, M A, Fello v 
and Tutor of Sidney Suəsex College, Cambridge Globe 8vo 4s 6d 
In this work the Author has endeavoured to explain the Principles of 
A'gebra in as simple a manner as possible for the benefit of beginners, 
bestow ng great care upon the explanations and proofs of the fundamental 
Operations and rules 


A Treatise on Algebra, By the same Author Ciown 
8vo 7S 6 
EUCLID AND ELEMENTARY 


GEOMETRY. 
A Text-book of Euclid’s Elements, Including Alteinatıve 


Proofs, together with Additional Theo-ems and Exercises Classified 
and Aranged By H S HALL, MA, fornerly Scholar of Christ's 
College, Cimbridge, and F H STEVENS, M A, formerly Scholar of 
Queen’s College, Oxford, Masters of the Miltary and Engineering 
Side, Clifton College Globe 8vo Part I, contaimng Books 

and II 2s (Books I to VI comblite, in the press 


Elementary Geometry. Books I-IV Containing the 


Subjects of Euclids First Six Books Following the Syllabus of the 
Geometrical Association By the Rev JeM WILSON, MA, Head 
Master of Clifton College New Edition Extra Fcap 8vo 4s 67 


The Elements of Euclid, Fo. the Use of Colleges and 


Schoo's By I TJDHUNCTER, MA, FRS, DSc, of St John’s 
College, Camb Tdge Nev Edition 18mo 3s 67 KEY Crovn 
vo S 


Syllabus of Plane Geometry (corresponding to Euchd, 
Books I-VI) Prepared by the Assoc aton for the Improvement of 
Geometrical Teach ng New Edition Crown 8vo 1s 

Euclid. Books I and If By CHARLE; L Dopcson, MA, 


Student and late Mathematical Lecturer of Christ Chu-ch, Oxford 
Fourth Edition with Words substituted for the Algebraical Symbols 
used in the First Edition Crown 8vo 2s 
*,* The Text of this Editio nas been ascertained, by counting the words, 
to be ess than five sevenths of tha contained in the ordinary editions 


Euclid and His Modern Rivals, By the same Author 


Second Edition Crown 8vo 6s 


Geometrical Exercises for Beginners. 
CONSIABLE Crown 8vo 3s 6d 


Euclidian Geometry, By Francis CUTHBERTSON, M A, 
LLD, Head Mathematical Master of the City of London School 
Extra Fcap 8vo 4s 6d 

Elements of Descriptive Geometry. By J B MILLAR, 
ME, Civil Engineer, Lecturer on Engineering in the Victoria Un 
versity, Manchester, Second Edition Crowa 8vo 6s 


The Elements of Plane and Spherical Trigonometry. 


By SAMUEL 


By J C SNOWBALL, MA Fourteenth Elition Crown 8vo 
qs 6a 
Constractive Geometry of Plane Curves By T H 


EAGLES, M A, Instructor in Geonetrical Dra ving and Lecturer in 
Arch tecture at the Royal Indian Engineering College, Cooper’s Hill 
With Numerous Examples Crown 8vo 125 


The Elements of Geometry. By Georce Bruce Har- 
STED, Professor of Pure and Applied Mathematics in the University 
of Texas 8vo 12s 6d 


A Geometrical Note-book, containing Easy Problems in 
Geometrical Drawing preparatory to the Study of Geome ry Før the 
Use of Schools By F E KITCHENER, M A, Head Master of th- 
Grammar School, Newcastle, Staffordshre New Edition 4to 2s 

e 





MACMILLAN AND CO, LONDON 


XVI 


NATURE 


[May 10, 1888 





CAMBRIDGE UNIVERSITY PRESS. 


TRAVELS IN NORTHERN ARABIA, fiom Novem- 
ber, 1876, to August, 1878, and in the PF RA&A in May and June, 1£75 
Ry CHARLES M DOLGBRTY M A, of Gcnvilie and Caius College 
With numerous Illustrations and a Map Two vols Demy 8vo £3 as 
“ Irs value as a storehouse of knowledge simply cannot be exaggerated ” 
Saturday Review 
“The werk describes a country and people ‘ut! erto absolutely unknown 
to Europeans, a picture such as has never before been given t f Arab 
life, customs, and manners, and a_description of a vast tract cf country 
hitherto untrodden by the foot of a European "—Standard 
“This 1s in several respects a remarkable book It records the ten years’ 
travels of the author throughout Northern Arzbia, m the Hejas and Nejd, 
from Syria to Mecca No doubt this reg on has been visited by previous 
travellers , but none, we venture to think have dore ther work with so much 
thoroughness, ar with more enthusiasm and love ’—7 zes 
“ An author who tikes Arabia for his field, cnallenges comparison w:th the 
greatest me dern writers of travel It s the highest tribute we can pay M~- 
Doughty, to own that with the charm of Burckhardt ard Burton, Palgrave 
and Palmer, undimmished upon us, we judge Ins b-ok to be the nost remark- 
able record of adventure and research which has been published ın this 
generation He enjoyed opportunities that the experience of no one of his 
predecessors combined He describes the lfe « f the nomads with a minute- 
ness and colour that will make his work stand for the Bedouin what Lane’s 
famous description ts for the modern Egy ptiins , while he succeeds 1n carving 
out individual characters from groups and classes in a way that Lane never 
attempted "“—Spectator 22 
A TREATISE ON THE GENERAL PRINCIPLES 
OF CHEMISTRY By }I M PATTISON MUIR, M A, Fellow and 
Przelector in Chemistry of Gonville and Caius College Demy 8vo rss 
“Mr Pattison Muir has produced a systematic treatise on the principles 
of chemical philosophy, which stands far in acvarce of any k ndred work in 
our language "—A thenenn i. 
t‘ The value of the beok as a digest cf the historical developments of 
1 hemical thr ught 1s immense "—Acadeury 
ELEMENTARY CHEMISTRY By M M PAITISON 
MUIR, M A, and CHARLES SLATER MA,MB Cr 8yo 4s 6d 
“Every student of science, not merely those who purpose becoming 
chemical special sts, will do well to add this volume to his hbrary, and to 
read it heedfully ""—Chesmscad News 
PRACTICAL CHEMISTRY Course of Laboratory 
Work By M M PATTISON MUIR,M A, andD J CARNEGIE, 
BA Crown 8vo 3s 
“In this book the object of the author 1s to teach the Jeading principles of 
chemistry by a series of very simple experiments, from the results of which 
the student can draw certain ecnclusions "—Chenncal News 


NOTES (N QUALITATIVE ANALYSIS Concise 
and Explanatory Ly H J H FENTON, MA, FIC, Demon- 
strater of Chemistry ın the Un veri y of Cambndge New Edit on 
Crown 4to 


A TREATISE ON GECMETRICAL OPTICS By 
R S HFATH, MA Professor of Mathematics m Mason Science 
College, Birmingham Demy 8vo 128 


LECTURES ON THE PHYSIOLOGY OF PLANTS 
By S H VINES, MLA,D Sc, Fellow ef Chmst’s College Demy 
8vo With Illustratiors 21s 


THE COLLECTED MATHEMATICAL PAPERS 
CF ARTHUR CAYLEY, MA, FRS, Sadlenan Professor of 
Pure Mathematics in the Un versity of Cambridge Un the press 


To be Published ın Ten Volumes Demy gto 5s each 


A TREATISE ON NATURAL PHILOSOPHY By 
Sr W THOMSON, _LD,DCL,FRS andP G TAIT,MA, 
Prefessor of Natural Philosophy in_the University of Edinburgh 
Part} Demy 8vo 16s PartIl Demy 8vo 18s 


ELEMENTS CF NATURAL PHILOSOPHY By 
Profs Sir W THOMSON and P G TAIT Second Edition 
Demy 8vo 9s 


AN ELEMENTARY TREATISE ON QUATER- 
NIONS ByP G TAIT,MA_ Second Edition Demy 8vo 14$ 


A TREATISE ON THE THEORY OF DETER- 
MINANTS and their Applications in Analysis and Geometry By 
R F SCOTT, MA Fellow of St John’s College Demy 8vo 12s 


HYDRODYNAMICS A Treatise on the Mathematical 
‘lheory of the Motion of Fluds_ By HORACE LAMB, MA., 
formerly Fellow of (rimty College, Cambridge Demy 8vo 128 . 

THE ANALYTICAL THEORY OF HEAT By 
JOSEPH FOURIER Translated, with Notes, by A FRESMAN, 


MA Fellow cf St Jokn’s College, Can bridge Demy 8vo Now 
reduced to 12s (originally publ shed at 16s ) 


PRACTICAL WORK AT THE CAVENDISH 
LABORATORY HEAT Fdited by W N SHAW, MA, Fellow 
and Lecturer of Emmanuel College Demy 8vo 3s 


: Complete Catalogues on applicatton 
London C J CLAY & SC NS, CAMBRIDGE UNIVERSITY PRESS WAREHOUSE, AVE MARIA LANE, 





CLARENDON PRESS 
NEW SCIENTIFIC WORKS. 


NEW EDITION OF ROLLESTON’S “ FORMS OF ANIMAL LIFE” 


Just Fubhished, Second Edit. n, Royal 8vo, Cloth Extra, 36s 


FORMS OF ANIMAL LIFE. A Manual of Comparative 
Anatomy, With Descrip icns of Selected Types By the lateGLORGE 
ROQLLESION, DM, Revised and Enlarged by W 
HATCHETT Jackson, M A 

*," The present edition of “ Forms of Animal Life” was taken in hand 

by the late Praf Rolleston m the Long Vacation of 1879 

Lhe present Editar kas endeavoured to carry out Prof Rolleston! s wishes, 
tuch weretmamtl three (1) to enlarze the descriptions of the preparations 
and accounts of the various classes of animais, and bring them to the 

standard of contemporary hnowledge, (2) to add to cach class or group a 

bref classification , and (3) fo give as full a bibliography as space would 

ferunt —krom the Preface 


PROF ROLLESTON’S SCIENTIFIC PAPERS 
Already Published 2 Vols , Demy 8vo, Cloth, 245 
SCIENTIFIC PAPERS AND ADDRESSES BY 
GEORGE ROLLESION, MD, FERS Arranged and Ldited by 
W Turner MB FRG, with a Biographical Sketch by Epwarp 
Tytor, F RS With Portrait, Plates, and Woodcuts 


NEW PARTS OF “ANNALS OF ROTANY ” 

Just Published, bound together in Paper Covers, Royal 8vo with Plates, 185 

ANNALS OF BOTANY, Nos III. and IV. Edited by 
I BAYLEY BALFOUR MA,MD,F Professor of Botany, 
Edinburgh S H VINES, D Sc_F R 5, Reider in Botany, Cambridge , 
and W G FARI OW, WD, Professor of Cryptogimic Botany, Har- 
vard, Mass, USA assisted by other Botanists Contain ng Articles 
by W M Woopwortu, T Jounsos, J R Green, F W O iver, 
Anna Baresow F © Bower, D H Seett, W C Wittranson, 
C B CrLarkm W T Tuistiton Dyer, H Marsyary Warp, W 
GARDINER, and I BAyLEY BALFOUR 


COMPLETION OF PROF PRESTWICH S “GEOLOGY” 
Two Vels Royal 8vo, Cl.th Vol I,25s , Vol 11, 36° 
GEOLOGY CHEMICAL, PHYSICAL, AND STRATI- 

GRAPHICAL By JOSEPH PRESTWICH, MA, FRS, FGS 
Vol I—CHLMICAL AND PHYSICAL With Mapsand Illustrations 
Vol €] —STRATIGRAPHICAL AND PHYSICAL With a New 
C eological Map of Europe and other Maps ard I-lustritions 
* Should have no difficulty ıt wedging is way to the front by sheer force 
of its excellence and originality ”—A caden? 
*,* The Map of Europe separately on Roller or in Cloth Case 5s 
Full Clarendon Press Catalogues free on application 
London HENKY FROWDE, Clarendon Press Warehouse, 
Amen Corner CC s 


1 
) 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7€ POST FREE 


A CATALOGUE OF GHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J GRIFFIN axp SONS, 22 GARRICK STREET, 
LONDON, WC 


RICHARD ANDERSON & CO. 


Successors to SANDERSON & CO (Established 1852) 
Patronized by HM tee QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of . 
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REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield 
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ONDON, EC. 
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; R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 






















PRICES Lsd 
Stand, with 1-m Ovyject 
glass and 1 Eye-piece 220 z FRIS 
npraved Real Size 
Stand, with 1-ın and 4-in A NEW ACHROMATIC COMBINATION, 
Object-glasses 3 300 | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
Stand, with 1 Eye-pece, 4-ın ee e EP rR N i 
1. g ‘If you carry a small Platyscopic Pocket Lens (which every observer o 
aa A Fi Object glasses, Natura: ought to do) L GRANT knes m Kuowledge : 
ine Adjustment, Iris Dia- The Platyscopic Lens 1s invaluable to botanists, mineralogists, or ento- 
phragm, Double Mirror, ın mologists, as ıt focuses about three times as far from the object as the 
Case 440 Coddington Lenses il his allows opaque objects to be rammed easıly 4 
e Platyscopic Lens ıs made of four degrees of power, magnifying 
respectively 10, P 20, and 30 diams , the lowest power, having the largesi 
Full Descriptive Pamphlet sent on field, 1s the best adapted for general use 
= =S Application to The paper re set in Ebonite Cells, ‘and ae 7 Pane: Frames. 
y " Price of the Platyscopic Lens, mounted in Tortorseshell, magni- 
è. & J, BECK, 68 Cornhill London, E.C. ping ether 10, 15, 20, or 30 diameters, 18s 6d, each power. 
GOLD MEDAL, Illustrated description sent free 
International Inventions Exhibition, 1885 JOHN BROWNING, 63 STRAND, LONDON, WC 
THE NEW LANTERN MICROSCOPE 2 
FOR OxvuypROGEN OR ELECTRIC LIGHT DR. D. V. MO NCKH OVEN S 


INVENTIONS EXHIBITION, 1885 


(Wright and Newton's Patent ) 
SILVER MEDAL, D BR, Y P L A T E S. 


TRADE MARK REGISTERED 





DAILY PRODUCTION, 3500 DOZENS 








Vith Lime-light this Instrument shows a Flea 15 feet long as sharply asa SOLE AGENTS— 
«gic Lantern Slide, Proboscis of Blow-fly 14 feet long , Cornea of Fly’s 


e magnified 2,500 diams Is also the most perfect projecting Micro N EG R ETTI & ZA M B R A, 


sariscope made = Particularsand Report of Roya! Microscopical Society 


e 
application EET 
NEWTON & CO, OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 


TO THE QUEEN 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT, Q 2 


KERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHySICALAPPARATUS HOLBORN VIADUCT, LONDON, E.C 

For COLLEGES, INSTITUTIONS, &C SPECIAL OPTICAL APPARATUS FOR is 

POLARISCOPY, SPECTROSCOPY, &C , FOR SCREEN PROJECTION Telegraphic Address—"‘ NEGRFTTI LONDON TFLEPHONE No 6583 
Full illustrated Catalogues 6 Stamps N B—A Sample of these Plates for trial may be had on application 
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Jonithan Hutchinson 
Sr Wiliam Bow nan, Bart 
Prof Crum Brown 
Prof J Burdon Sanderson 
Pr f Schafer 
John Marshall 
Dr W Marcet 
Chin on ‘1 Dent 
Dr John Stru hers 
Dr P H Pye-Smith 
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Sir V Langmore 
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tr J Romanes 
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Str Joseph Lister, Bart 
Tr Andrew 
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G A Buckmaster 
Prof M chael Foster 
J G McKendrick 
Jan Cleland 
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dir John l omes 
G H Roger, 
Sir Prescott Hewett, Bart 
Henry Power 
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E Nett'est ip 
H R Swrzy 
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F.tzgerald 
M M McHardy 
Dr Richard A Reeve (Canada) 
Badee 
Ludwig Mond, FGS 
Sir F Burton 
W Latdlaw Purves 
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Sir Juhn Lubbock, Bart 
Sir James Paget, Bart 
Dr W Radtord 
Alfred B Kempe 
Wm Paget Bowman 
John C Merriman (the late) 
Jo n Fredk Bowman 
Harry Ernest Bowman 
Rev A Gerald Bowman 
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David Litt'e 





Thomas Buzzard 

D Argyll Robertsoi 
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W A Bra ley 

I Padgir Teale 

Prestl y Smith 

GH A Berry 
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Tnomas Reid 
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Lang 

R. M Gunn 
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A Hill Grnffith 
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Arthur E Durham 

G L John-on 

G H Burnham (Canada) 
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P of Klein 
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A gustin Prichard 
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J lweedy 

Bowa er Vernon 

P H Mules 

A H Benon 

T Sympson 

R J Pye Smith 

Snneon Snell 
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V C Reckhffe 

R N Hartley 
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W Adams Frost 
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W H H Jessop 

G Hartridge 

Seymour J Sharkey 

Frank H Hedges 

D C Lloyd Owen 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W 


Prof T G BONNEY, LLD, FRS, wil, on THURSDAY NEXT 
(May 24) at 3 o'clock, begin a Course of Three Lectures on * The Growth 
and S-_ulpture of the Alps ” 


Subscr ption to this Course, Half-a Guner, to all the Courses in the 
Season, Two Guineas 


LINNEAN SOCIETY, 


BURLINGTON HOUSE 


NOTICE ıs hereby given that the CENTENARY AN 
MEETING will be held as above on MAY 24 inst at soy RERSARY 


B DAYDON JACKSON, Secretary 
OPEN SCHOLARSHIPS in NATURAL 


SCIENCE, of the value of 125 Giimas and £60 are awarded Annually 
inOCTOBERat S1 THOMAY’S HOSPIS4L MEDICAL SCHOOL 
Albert Embankment, § E For Particulars apply to the MEDICAL 


SECRETARY 
W M ORD, Dean 
R W REID, Vice Dean 








GOLD MEDAL awarded at the FISHERIES EXHIPITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent te his subscnbers Prich onus pala wuh sketch and 
description Healso sent out Cercaria (Larval Fluke), Lophopus crystallinus, 
Mel cer a ringens, Stephrnoceros, Argulus foliaceus, Cardy] phora lacus‘ris, 
Trout Ova, Volvos gl bator, also Amceba Hydra, Vorticella, Cray fish, and 
other Specimens for (Hualey and Martm s) Biologtcal Laborat ry work 
Weexls annourcements will be made inéhis place of Organisms T B 


ts supplying 
Specimen Tube, One Shilling, post free. 


Twenty six Tubes in Course of Six Months for Subscription of £1 18, 
or Twelve Tubes for 10s 6a 


Portfoho of Drawings, Eleven Parts, rs each 


THE MASON COLLEGE, 
BIRMINGHAM 


TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY 


An EXAMINATION in THEORETICAL and PRACTICAL 
CHEMISTRY for the above Scholarship, war ıs of the value of £30, 
tenable for cne year, will be held in the Colfege on THURSDAY and 
FRIDAY, July r2 and 13, 18B8 

‘The holder of the Scholar htp will be required to devote the whole of his 
t me to the s udy of Chem stry im the Chemical Laboratory of the College 

Further paruculars may be obta ned on appl cation to 


GEO H MORLEY, Secretary 
VICTORIA UNIVERSITY. 


An Entrarce Examination in Arts (introductory to the Faculty of Mear- 
cine) will be held in wens Colleee, Manchester, Un versity College, Laver- 
pool, and ¥orkshire College, Leeds, on MONDAY, June 18, and following 
Da 
‘A. Pre'mnary Examunation (introductcry to the Facultizs of Arts, 
Science and Law) wil be held in Owens Cillege Manchester, University 
College, Liverpoo’, ard Yorkshire College Leeds, on THURSDAY, June 
1q_and following Days. 

N tice(n writing) of intention to be pres nt shou'd be sent in on er before 
THL &SDAY, May 31 to the Uniwersity RFGISTRAR from whom conditions 
of Entrance and further Particulars as to these and other Examinations can 


bz obtained 
A T BENTLEY, MA, 
Regis.rar 











Manchester 

gegen a Oe SE ee 

MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS 


MR HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
draweis (19 x 174 x 34) 

The collection was made by an Irish Gentieman MANY YEARS 
AGO, and contains examples from a number of Jush and other 
localities not now to be obtained 

On View 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Established 1840 ] Oppos te Norfolk Stre: t + [Established 1840 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c , &c 


The List, which inc'udes some choice productions from the Owens Colleg: 
(by permission), post free for One Stamp 


MOORE BROTHERS, 


Osteologists, &c., &c., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 
Agents to the Sc ence and Art Department 


Skeletons Dusarticulated Skulls, Skeletons, and Crustacea, Medek 


Injected and other Dissections, &c , &c 
Prices quoted for any Series of Preparations illustrating any of the wel 


known teat books 


Awarded Seven Medals and Fiv. Diplomas 
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Now R ady, Price 5s 


‘THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


VoL XVII Part 4, May 1388, 


Contuns Pipers by Fowarp Trece R FRGS, the Re Bexyawin 
Dass, Mss A W BicnLaso Henry Batrour, MA , wind SYDNEY 
B J Skertcurer I aS , ani the Report of the Annual General Mert- 
ing, with the Anniversary Address by Francis GsitToN E RS, Pres dent 
Anthropological M sceliiiea  Title-page and Index to Vol XVII 


Lrnjon TRUBNER & CO, Ludgate Hill 








UNIVERSITY COLLEGE, LONDON. 


The PROFFSSORSHIP of BOTANY will be Vacant at the end of the 
Summer Sesson the Char will be Endowed cut of the Quain Funds 
Appl cations will be rece ved up to MAY 30 

J M HORSBURGH, M A, Secretary 








SCIENCE MASTERSHIP —the Senor 


Science Mastership at ‘the High School, Newcastle, Staff rdshire, will 
be VACAN I in August neyt EF aperience in teachir g Chemistry neces- 
sary Knowledge of Physis and Geology desirab’e —E or details, 
apply to the Hean AlAyTER 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
ILLUSTRATED 


DENTS catavosve’ or 
WATCHES. | 


HIGH-CLASS 
WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on applicaton to E, DENT 
and Co, Makers to the Queen, 
61 STRAND, LONDON, WC,, 
or 4 ROYAL EXCHANGE, 


NORTH BRITISH AGRICULTURIST, 


the chief Agricul ural Jc urnal in Scotland, circulates eatensively among 
Landowners Farmer», Resident Agents and others interested in the 
managementof land throughout the United Kingdom 
The AGRICULIURIST 1s published every Wednesday afternoon tn time 
forthe Evening Maus and contains Reports of all the principal British and 
Irish Markets of the weeh 
Thespecialattentionof Land Agents ts directed totheAGRICULMURIST 
a one ofthe best eaisting papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers ad‘ressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium for reaching that Class 
Price 32 By pest łe Annual Subscription, payable inadvance, 145 











Offices—377 High Street, Ed nburgh, and 145 Queen Victoria Street, 
London, EG Money Orders payableto C and R ANDERSON 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrett, J W Dotcras, W W Fewrer,M A 
FLS,R McLacnias, E RS, E Sacnpvers, F LS, and 
H T srainton, F R$ 


This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomo'ogy, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX 10s each to purchasers of complete sets 
volames may be had separately or together, at 7s each 


London GURNE\ & JACKSON (Mr Van Voorst’s successors), 
1 Paternoster Row 


B —Commun cations, &c , should be sent to the Editors at the above 
a [dress 





The volumes com- 


the succeeding 


MADE WITH BOILING WATER. 


EPPS‘S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 
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Sempson Low, Marston, & Co's New Books 
COMPANION WORK to ‘Ihe CRUISE f the ‘CHALL'SNGER *” 


THREE CRUISES OF THE BLAKE 


By ALEXANDER AG ASSIZ, Direct r of the Wu eum of Comprra ive 
Zoo ogy at Cambridge, Mavs Fully illuserated 11 2 vols, Ro al 
Eva 4s Gd 
The Tures-ays — Prof Agas-~z has to sistain the burden of a great 
ani honoured name Hithe to he has been ltte known beyond the select 
urcle« f science, where, however, he has gured forhim elfa repurau nw rthy 
of the name he bear Solu evidence «f the g od work Prof Agussiz has 
been d ing ts now before the public Ts 1s iunmpossible to speak too high 
of the re ul s of the three cru ses with which Mr Agassiz’s book deals lhe 
volumes are illustrated by ib ut 559 ilustrati ns be ides cul ured n aps 
and diagrams admirably executed and add greatly to the utility of a work 
which is cred talle aiki tə he enterprise of the United States Government 
and to the industry and scien ific tra n ng of Prof Agass 2” 


THE SONGS OF BIRDS, or, Analogies of 
Animal ani Spiritual Ife Ry the he les W E EVANS, MA, 
formerly of Duron Court, Herefordshire, and Canon of Herek rd 
Cathedral New Idin, with num rots Illustrat ons, Small Crown 
gvo, clotheatra 6s 


Lond n SAMPSON LOW, MARSTON, SLARLE, & RIVINGTON 
(Limited), St Dursta>s H: u e, Fet er Ja e, Fleet Street, E C 


INTERNATIONAL SCIENTIFIC SERIES. 





The New Volume n the above Seres, 
entitled “THE ORIGIN of FLORAL 
STRUCTURES THROUGH IN- 
SECT and OTHER AGENCIES,” 
by the REV GEORGE HENSLOM, 
ALA, ELS, EGS, Professor of 
Botany at Queen's College, is now ready 
at all Booksellers Crown 820, with 88 
LHustrations. 5s 

London KEGAN PAUL, TRENCH, & CO 


-- —— — _ _— — -— — —— -9 -— 


Just Published, Dem, 8v>, 1s Sewed (postage 2d ) 
ASBESTOS. ITS PRODUCTION AND 


USE Wah some Arcount of the Asbestos Mmes of Canada By 
ROBERT H JONES 


Iondon CROSBY LOCKWOOD & S~N, 7 Stationers’ Hall Court, E C 


JAMES R. GREGORY, 


Mineralogist and Geologist 








SPECIAL AND TYPICAL COLLECTIONS FOR STUDEN1S 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACIICAL WORK RUCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATES1 VARIE1Y¥Y INLONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c, with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collecticns, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


F. H. BUTLER, M.A. Oxon, A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 

entl, added to Stech —A fresh Serres of Gk OLOGICAL HAMMEEFS 
rera bI OW PIPE APPARAIUS, alo HAMMER STRAPS and 
Geologists’ CuI LECI ING BAGS, new Rock Sect ons, including Harp 
CHALK, Hunstantı n , two Basatts from Rhu na gael, Mull, and S\ELITE, 
Sutherlard , large s ngle Polygonal Columns of the altered Clay of Milers- 
date, Derby shire, Basalt from Clee Hilland Rowley, Khy ole aid Spherulit c 
ditt) ¢ Lea Rock”) from Overley Hall, Binary Granite Yom Ercal Hull, 
and Volcan c Ash and Agglomerate from I aw rence Hill and Charon Hill, 
Shropthire, fine Crystals of Calcite, 4 51nthes in length and 142 inches nn 
diameter, and brillant tlue Barytes Mic o<cop ¢ Glass Slips and Cover- 
glasses of the hest Fngl h make, Fntomological Apparatus, ind Catinets 
fir $ udents and Collect rs always on hand 
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NEW EDITION OF PROFESSOR MARSHALL'S PRACTICAL ZOOLOGY 


Revdy this day, Second Edition, Revised, with additional Illustrations, Crown 8vo, 10s 6d 


A JUNIOR COURSE OF PRACTICAL ZOO 
By A MILNES MARSHALL, MD, 


Professor in the Victoria University , Beyer Professor of Zoology m Owens College , 


LOGY. 
DSc, MA, FRS, 


C HERBERT HURST, 
Denonstrator and Assistant Lecturer ın Zəəlogy, Owens College, Manchester 


London 


SMITH, ELDER & CO, 15 Waterloo Place 





HICKS, 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 
SOLE MAKER: 

Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &¢ , 


,9,& 10 Hatton Garden, London,E.C, 


JAMES J. 


co 








PERKEN, SON 


CAMERAS, LENSES, . 


ta 


F Apparatus for Enlarging, f 
Magic Lanterns, 
Slides, and Accessories. 





NEW EDITION OF MILCHELL’S “ ASSAYING” 


Siath Edition, with 201 Woodcuts, 8vo, Price 315 6 


A MANUAL OF 


, & RAYMENT 


' Manufacture for the Trade ONLY 
hes 





99 HATTON GARDEN, 





late Fellow of St John’s College, Camor dge Assisted by 
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à Thermometers, 

W Barometers, 
Microscopes, & 

Scientifico Apparatus. 


LONDON, E.C. 








One Volume, Rcyal 8vo, 458 Pages of Teat, with 47 Plates, some Coloured, 


bound in Cloth Extra, Gilt Top, Price £3 3s, Carnage Free 


BRITISH PETROGRAPHY: 


PRACTICAL ASSAYING. | WITH SPECIAL REFERENCE To THE IGNEOUS 


By JOHN MITCHELL, FCS 
Edited by WILLIAM CROOKES, F RS, PresCS 


*,* The last editun of Mitchell’s “Assayıng” was published in 188r, 
and, a new edition being required, the opportunity has been taken of re- 
writing some of the descriptions whch the progress of research-had made 
old or ill adapted to modern requirements At the same time much new mat- 
ter has been mtroduc-d, and matter which had become obsolete has been 
omitted The number of woodcuts his been increased from 188 1n the last 
edition to 20x in the present edition, whilst the number of pages, notwith- 
standing numerous excisions, has grown from 809 to 826 


London LONGMANS, GREEN, & CO 


= OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


BY 

J NORMAN LOCKYER, FRS, 
Correspondant of the Institute of France, Foreign Member of the Academy 
of the Lynce1 of Rome, &c , &c , Professor of Astronomical Physics in the 
Normal School of Science, and Examiner in Physiography for the Science 

and Art Department 

The Schoolmaster says —‘‘Mr J Norman Lochyer 1s the authcr of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest port on 
of their lives to original vestigations in a particular field of knowledge are 
often the most successful ın popularizing the facts of their science, and in 
preparing such simple accounts of them as can be understood, and will be 
foung interesting by school boysand girls The book 1s to be followed by 
others on other parts of the extensive subyect of physiography ‘The first 
instalment of Mr Lockyer’s task ıs so well done that we are sure it will yield 
o all who enter on the study of this part of phystography im the connected 

way in which it 1s here Jaid cut an ample and immediate reward ” 


London MACMILLAN & CO 





ROCKS 
BY 
J J HARRIS TEALL, MA, FGS. 


DULAU & CO, 37 Scho Square, London 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND 
Their last published Catalogue 1s 


No 88 MAMMALIA, including Cetacer, Sirenia, and Pinnipedia QRN I- 
THOLOGY, including Eggs and Nests FAUNAS of the Continents of 
Europe, Africa, America, Asa, also Faunas of the Arctic Regions and 
Australasia ZOOLOGICAL VOYAGES and Geographical Works 
Paice 6d , POSTAGE FREE 











Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &e 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 

W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Goro MEDAL ın the International Inventions Exhibition 1885 for Mathe 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address —-GREAT TURNSTILE, HOLBORN, LONDON, WC 
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SUBSCRIPTIONS TO “NATURE.” 
Yearly is giles ie: hee R, wee er ee 5 
Half-yearly. .. 2... 240 2 
Quarterly s. ye s 0 1. we een 


To the United States, the Continent, &c :— 


Wearly oo is i 6 ood ee ew OS 

Half-yearly ... 0... 0 . 

Quarterly o o yo a tt ee 
To India, China, and Japan :— 

Yearly soso wes am aeae a e 

Half-yearly ... aaao’ cae 

Quarterly . eo eed, Be 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s 6d gd per Line after. 
s 


d 
One-Eighth Page, or Quarter Column. . . 0 18 6 
Quarter Page, or Half a Column. . . »-Ir5 0 
Half a Page, oga Column. . . 1... 3 5 0 
Whole Page. . è Na š . 660 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 


LONDON, 
THURSDAY, May 17 


Royat Sociery, at 4 30~—On the Electromotive Properties of the Leaf of 
Dronzea in the Excited and Unexcited States, No II Prof J Burdon 
Sanderson, F R S —Magnetic Qualities of Nickel ı Prof Ewing, FRS, 
and G C Cowan —On the Present Position of the Question of the Sources 
of the Nitrogen of Vegetation, with some New Results, and Prehminary 
Notice of New Lines of Investigation Si B Lawes, Bart, FRS, 

and Prof Gilbert, F RS —(r) On the hythm of the Mammalian 








Heart , (2) On Inhibition of the Mammalian Heart Prof JA 
McWilliam —On the Structure of the Electric Organ of Raia circulans 
Prof J C Ewart —On olotropic Elastic Solids C Chree 


CHEMICAL SOCIETY, at 8 —Ballot for the Election of Fellows 
ROYAL INSTITUTION, at 3 —The Chemical Arts Prof Dewar, F RS 
PARKES Museum, at 5 —Healthy Clothing Lewis R S Tonalin ® 
FRIDAY, May 1x8 
Rovat INSTITUTION, at 9—La Réproduction Artificielle des Roches 
Volcamques (in French) Dr Alphonse Renard 


Parkes Museum, at 8—Metropolitan Acts, By-Laws of Metropolitan 
Board of Works A Wynter Blyth 


SATURDAY, May 19 


RoYAL INSTITUTION, at 3 —The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) Carl Armbruster 


MONDAY, May 21 


SOCIETY or CHEMICAL Inpustry, at 8—The Present Position and 
Prospects of the Coal Gas Industry Lewis T Wright 


TUESDAY, May 22 . 
Roya. INSTITUTION, at 3 —Conventions and Conventionality in Art S 


Colvin 
WEDNESDAY, May 23 
Geoxocicat Society, at 8—On the Spheroid-bearing Granite, Mullagh- 
dery, Co Donegal Dr Frederick H Hatch Communicated by per 
mission of the Durector-General of the Geological Survey —On the 
Skeleton of a Sauropterygian from the Oxford Clay, near Bedford R 
Lydekker —On the Eozoic and Palzozoic Rochs of the Atlantic Coasts of 
Canadain Comparison with those of Western Europe and of the Interior 
of America Sir J W Dawson, F R S—On a Hornblende-Biotite Rock 
fom Dusky Sound, New Zealand Capt F W Hutton 
THURSDAY, May 24 
SOCIETY or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8 —On his 
New Standard and Jnspectional Electrical Measuring Instruments Sir 
Wiliam Thomson, F R S 
ROYAL INSTITUTION, at 3 —The Growth and Sculpture of the Alps Prof 


T G Bonney, FRS 
FRIDAY, May 25 
Rovat INSTITUTION, at 9 —Personal Identification and Descnption F 
Galton, FR S 
QuEKETY Microscorica. CLuB, at 8 —Papers by Messrs Buffham, 
Smith, and Priest 
SATURDAY, May 26 
Paysicat Society, at 3 —Note on the Governing of Electromotors Prof 
V E Ayrton, FR S, and Prof J Perry, F RS —On the Formule of 
Bernoulli and Haecker fir the Lifting Power of Magnets Prof S P 
Thompson —Experiments on Electrolysis, Part II, Irreciprocal Conduc- 
tion W W Haldane Gee ard H Holden 
Royar INSTITUTION, at 3 —The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) Carl Armbruster 
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BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on appheation to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gérlitz, : 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, Wc. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, Is 6a. 








SUMMER TOURS IN 
k \ SCOTLAND. 
Ecsta. GLASGOW AND THE HIGHLANDS 
aS (Royal Route vd Crinan and Caledoman Canals ) 
ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 am, from Greenock at 9 am, in connection with 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye, Gairloch, Staffa, Iona, Gléncoe, Islay, Stornoway, &c Official 


Guide, 3¢ , Illustrated 6¢ and rs Time Bil with Map and Fares, free 
from the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 


Hors rds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 

















Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Ete. 


It makes a Delicious Drink Invigorating and Strengthening 
For sale by all chemists 


Pamphlet sent post paid on application to 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery,ethe Familv Table, and the 
Sick Room 
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must be paid for with the Beer 


and very much recommended by Medical men 


SS. i. SEDUTE. 

In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz. Impl Pts * 
* Bottles charged 2/ per doz, and allowed at the same rate if returned, but they 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in § 

the mani facture of the “S N ” Stout, it ıs Brewed entirely from the finest Malt and 

Hops, ıt is, too, more hopped than Stout 1s generally, therefore, besides being very 


nutritious, it 1s an excellent Tom and particularly suited for invalids, ladies nursing, or 
any one requiring a good strengthening beverage It ıs a ‘‘Sound Notritious” Tonic, § 


WALTHAM BROTHERS, 











THE “HALF GUINEA” ALE 


FRY’S 


Pure Concentrated 


COGOA 


Just Published, Royal Svo, Price rs 6a 
DISEASE Its Prevention and Cure by 


Simple Natural Means In Special Relation o the Ailment of the 
Emperor Frederick of Germany e By C G GODFREY, Author of 
The Prevenuon of Cholera by Intemal Disinfection ”’ 


“Itis written with considerable force of argumen! ”— Scotsman 
“We can say with all sincerity that its teaching 1s quite to our liking ”— 
Hastings Gazette , 


London H GREVEL & CO, 33 Kng Street, Covent Garden 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 


On the rst of every Month Price Siapence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jou. T CARRINGTON, 


With the Assistance of 
Freperick Bonn, F ZS RICHARD SOUTH 
EpwarpA Fırcu, FLS J Jenser Wem, F LS 
F Bucnanan Wuitz, M D 
Contains Articles by well known Entomologists on all branches of the 
Science, on Insects injurious or benefic al to Farm or Garden Notes on 
Habits, Life Histories, occurrence of Rarities, &c, there are Morthly 


Lists of Duplicates and Desiderata 
WOODCUT ILLUSTRAT ONS and occas onal LITHOGRAPHED and CHROMO- 


LITHOGRAPHED PLATES 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC),. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Wniting becomesa pleasure when this Ink ıs used Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Irelan 








sk your Grocer 
for a Sample 


and Copy of 
Testimonials 


A 























It writes almost instantly full Black [Flows easily fromthe Pen 
Does not corrode Steel Pens Blotting-paper may be applied at the 
Ts cleanly to use,andnotliableto Blot } moment of writing 


Can be obtained in London, through Messrs Barcray & Sons, Farring 
don Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin 





ROMs cD re RE Teva | AN 
TEN WASSER) INFALLIBLE 
AEEA 7 URE: <a NA Mad REMEDY 
For BAD LEGS, BAD BREAST», OLD WOUNDS, SORES anè 
ULCERS, If effectually rubbed on the Neck and Chest, ıt curet 
SORE THROATS, BRONCHITIS, COGGHS and COLDS; and for} 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. | 








BREWERY, LONDON, SW. 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s zd POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED,eDESCRIPTIVF. 
Demy 8vo, 480 pp s Illustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN AnD SONS, 22 GARRICK STREET 
LONDON, WC. 


RICHARD ANDERSON & CO. 
Successors to SANDERSON & CO (Established 1852) 
Patronized by H M the QUEEN Contractors to H M G oveonme 
Manufacturers and Erectors of every description of 













ELECTRIC BELLS, 


SPEAKING-TUBES, co, &o; 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


| 22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREE 
LONDON, EC. 


Telegrams—" TONNERRE LONDON ” 
GEOLOGICAL COLLECTIONS 


Compr sing Fossils, Minerals, and Rocks, labelled with Name, Localit: 
and Geological Positior, m Mahogany Cabinets 100 Specimens, 25s 
200 ditto, sos The bes: value obtainable 

Micro Sections of Rocksin great variety Cabinets, Glass topped Boxe 
and other Geological Requisi*es 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


























Excellent Copies of the actual, natural Handwriting, al: 
of Drawings, Music, even of elaborate Sketches, Pre 
erammes, Plans (up to Double-Elephant size), Shorthand, ar 
Type-Writing are easily, quickly, and cheaply procuced by the 


AUT PYISI 


Very Auidink, used withordinary pen and pager Auto Circulars recen b 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AET Ce, La), 


London Wal!, Londor, and 52 Princess Street, Manchester 
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MESSRS. MACMILLAN AND C08 MATHEMATICAL WORKS. 








TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solut 01 of 


Elementary Trigonometry. By the sıme Author 


Mr E J 


Tr angles, By Rev J B LOCK,M A, Semor Fellow, Ass stant Tu or 
and Lecturer of Caius College, Teacher of Phys cs in the Un versity of 
Cambridge , formerly ‘Asistant Master at Eton G'obe8vo 2s 6f 


Fifth 
Edit on (an this edition the chap er o7 Loga ithm, has been caefully re 


vised) Globe 8vo 4s 6 [4 Key zs in the press 
Routu, D Sc, F RS, writes —It 1s an able treatise It 


takes the difficulties of the subject one at a time, and so leads the young 
student easily along ” 


Higher Trigonometry. By the sane Author 


Fifth Edi- 


Globe 8vo 4s 62 Both Parts co'nplete ın One Volume Globe 


7s 6a 


tion 
8\0 


An Elementary Treatise on Plane Trigonometry, 


A 


The Elem3ats of Plan? and Spherical Trigonometry. | 
¢Trigonometry for Bəgınnərss. 


Plane Trironom3try. For Schools and Colleges 


With Examples By R D BEASLEY, MA Ninth Edition, Re- 
vised and Enlarged Crow18vo 38 62 

Treatise on Sph>rical Trigonometry. With Nu nerous 
Examples By WILLIAM J MCLELLAND, Sch B A, Principal of 
the Incorporated Societys School Santry, Dublin, and THOMAS 
PRESTON, Sch BA In Iwo Parts Crown 8vo Part I ‘Jo the 
End of Solution of Triangles, 4s 6d Part II, ss 


By J C SNIWBALL, MA Fourt-enth E lition 
7s 6d 


Crown 8vo 


By I TopHUNTER, 


MA, FRS, DSc, late of St John’s College, Cambridge With 
Numerous Exa nples New Edition 18mo 2s 67 EY 8s 67 


By the 


Same New Ed tion Crovi8vo ss KEY ros 6d 


A Treatise on Spherical Trıgonsmesry, By the Sime 


New Edition, En'arged Cro vn 873 


HIGHER MATHEMATICS 


4s 62 





Elen2ntary Tcea‘ise o2 Partial Differeitial Equi- 


tions Designed for the Use of Students ın the Universities 
B AIRY, KCB, formerly Astronomer-Royal 
Second Edition Crown 8vo 5s 


By Sır G 
With Diagrams 
° 


On the Algebraical and Numerical Theory of Error; 


of OBSERVATIONS and the C )MBINATI)N of OBSERVA- 
TIONS ee the same Author Second E dition, Revised Crown 
8vo ós 


Elementary Applied Mechanics. Beng thesmpleia q 


Elementary Applied Mechanics. 


The Calculus 
DCL,FRS 


A 


more practical Cases of Stre s and Strain wrought out individually from 
first principles by means of Elementary Mathematics By 1 ALEX- 
ANDER, C E , Profes-or of Civil Engineer ng in the Imperial College 
of Engineering, lohei, Japan Part! Crown 8.0 4s ég 


By THomM\s ALEX- 
ANDER, CE, Professor o° Engineering in the Imperial Co'lege of 
Engineering, Toke, Japan, and ARLHUR WAISON THOMSON, 
CE BSc, Professor of Engimeering at the Royal College, Cirencester 
Part II TRANSVERSE Stress Crown 8vo 10s 6d 


of Finite Differences. By G Boots, 
, late Piofesror of Mathematics ın the Queen’s Uni- 
versity, Ireland ‘Third Edition, Revised by J F Movrton Crown 


8vo 10s 6d 
Treatise on the Calculus of Variations. Aanged 


with the purpose of Introducing, as well as Illustrating, tts Principles to 
the Reader by means of Problems and Designed to present in all 
Important Particulars a Complete View of the Present State of the 
Scence By LEWIS BUFFEIIT CARLL,AM Demy 8vo ais 


An Elementary Treatise on the Planetary Theory, 


A 


Mechanical Theory of Heat. 


By C H H CHEYNE, MA, FRAS Waith a Collection of 
Problems Ihird Edition Edited by Rev A Fr eEwAnN, MA, 
FRAS Crown 8vo 75 Cd 


Collection of Elementary Test-Questions ın Pure 
AND MIXED MATHEMATICS, with Answers and Appendices on 
Synthetic Division, and o1 the Solution of Numerical qua ions by 
Horn-r's Method By JAMLS R CHRISTIE, F RS, Royal Mıl- 
tary Academy Woolwich Crown 8:0 8s 6¢ 

By R Crausius Trans- 
lated by WatTer R * Brownz, M A, late Fellow of Trinity College, 
Cambridge Crown 8vo os 6d 


The Elements of Dynamic, An Introduction to the Study 


of Motion and Rest in Solid and Fluid Bodies By W K CLIFFORD, 
FRS, late Professor of Applied Mathematics and Mechanics at 
University College, London Part I Kivewatic Crown 8vo Books 
I-III 7s 6¢ , Book IV and Appendix, 6s 


| Exercises in Analytical Geo netry, Com) led and Ar- 


Geometrical Conies 


Electric Inght Arithmetic. 


Geo netrieal 
DREW, 


The 


An Elemsntary Treatise on Curv2 Tracing. 


Statics for Beginners. By the sme Author 


A Treatise on the Theory of Friction. 


HIGHER MATHEMATICS (cc's ined. 


An Elemzntiry Trzatse Drawn up 
in accorda ice with the Syllabus issued by the Society for the Improve- 
ment o° Geome rical Teaching By A_C)JCKSHOTYI, M A, formerly 
tellow and Assistant Lutor of Trinity College, Cambridge, and Ass stant 
Master at Eton and Rev F B WALTERS, M A, Fel'o vof Queen’s 
College, Cambridge, and Principal of K ng Wilham’s College, Isle of 
Man With Diagrams Crown Svo [ln the gress 


Appled Mechanics: an Elemen‘ary General In'iod tction to 


the Theory ef S ructuresaid Machines By JAWESH COT ERILL, 
F RS, As ociate Member of the Coun il of the Institu ton of Naval 
Engine-rs, Professor of Applied Mechan cs in th. Royal Naval College, 
Greenwch Medium 8vo 18s 


By R E Day, MA, 


Evening Lecturer in Experimental Paysics a K ng’s College, London 
Pott 8vo zs 


Treatise on Conic Sections, By W H 
A, St John’s Colege, Canbnd,e N-w Edittoi, En- 
larged Crow18vo 5s 


ranged by J M DYER, MA, Senor Mathematical Master in the 
Classical Depart nent of Cheltenhim College With Illustrations 
Crown 8vo 4s 6d 


Constructive Geonztry “of Plina Curvas, By T H 


EAGLES, M A, Instructor in Geometncal D awing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper's Hull 
With Numerous Examples Crown 8vo 12s 


Note-book on Practical Solid or Descriptive Geometry. 


Containing Problems w h help for So'tuions ByJ H EDGAR,MA, 
Lecturer on Mechanical Drawing at the Royal School of Mines, and G 


PRITCHARD Fourth Edition, Revsed by ArTHUR MEEZE 
Glove 8vo 4s 6d 
Differential Calculus, Wuh Applications anl 


Numerois Example An Elem2itary Trvitisee by JOSEPH ED- 
WARDS, M A, formerly Fello v of Sidney Sussex College, Cambridge 
Crown 8vo ros 6d 


An Elementary Treatise on Trılmear 09-ordinates, 


the Method of Reciprocal Polars, and the Theory of Projectors _ By the 
Rev N M FERRERS, M A, Master of Gonville and Caus College, 
Cambridge New Ld tion, Revised Crown 8vo 6) 6 


An Elementary Treatise on Spherical Harmonies, and 


SUBJECIS CONNECTED WITA THEM 


By the same Author 
Crown 8vo 7s 6d 


A Treatise on; Differen‘ial Equations. By ANDREW 


RUSSELL FORSYIH, MA,FRS, Fellow and Assistant Tutor of 
‘Inmty College, Cambridge 8vo 14s 

By 
PERCIVAL FROST, MA, DSc, formerly Fellow of St John’s 


College, Cambridge , Mathem tical Lecturer at King’s College 8vo 
12s 


Solid Geometry. By the same Author Thnd Edition Demy 


8vo 16s HINTS OR THE SOLUTION 8vo &s 6d 


A Treatise on Elementary Statics, By Joun Greaves, 


M A, Fellow and Ma rematical Lec urer of Christ’s Co'lege, Cambridge 
Crown 8vo 


[Ziamedzately 


Differential and Integral Calculus, Wath Applications 


ByA G GREENHILL, M A, Professor of M ithematics to th. Senior 
Class of Artillery Officers, Woolw ch, and kx.miner in Mathematics to 
the University of London Crown 8.0 7s 6d 


An Elementary Treatise on the Differential and 


INTEGRAL CALCULUS, for the Use of Col'eges and Schoo's By 
G W HEMMING, M A, Felow of St John’s College, Cambiidze 
Second Edition, with Corrections and Addit ons 8vo gs 


The Mathematical Theory of Perfectly Elastic Solids, 


with a short account cf Viscous Fluids An Elenentary Treatise By 
WILLIAM JOHN IBBEIS)N, MA, Fellow of the Roya! Astro- 
nomical Soztety, and of the Cambridge Plilosoph cal Society, Member 
of the London Matkem tical Society, late Senior Scholar of Cae 
College, Camb idze 8v» ats 

By Joi H 


JELLEIT, BD, Provort of Trin ty College, Dublin , President of the 
Royal Irish Academy 8vo 8s 67 


Integral Calculus, an Elewen ary Treatise on the , Foun led 


on the Method of Rates or Fluxiois By WILLIAM WOOLSEY 
J JHNSON, Professo® of Mathematics at the US Naval Academy, 
Annopolis, Maryland Demy 8vo 9s 





MACMILLAN AND CO, LONDON. 


NATURE 


NS AMATEUR PHOTOGRAPHY. 


New and Enlarged CATALOGUE Post Free on Application 
j COMPLETE SETS Marion’s Britannia Dry Plates, 
FOR TAKING NEGATIVES, 


Best and Cheapest Plate Made 
Con'a ning 


} plate }-plate 5 by 4 7} byg 8$by 6} roby8 r2by 10 
Is 7d 38 5 48 3@ 95 34 108 
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Is 28 3 
EVERYTHING REQUISITE WITH CLEAR|/ EXTRA RAPID diito 
INSTRUCFIONS HOW TO WORK 1s ad 35 od 25 od 4s 6d 58 6d os 64 3x38 
The NONPAREIL SET for Young People £1 10) = j Per Dozen 


The STUDEN I’S SET, sıze of Plate, 5 by 4 
The OXFORD SET, sze of Plate, 64 by 43 5 o 
lhe UNIVERSITY SET, size of Plate, Fs by 


6} 10 
The COMPACT SET, for Ladies, size of 


2 10) 


Marion's Ferre-Prusstate (Blue 
Printing) Paper 


For Copying Drawings, Plans, &c , &e 


Plate, 43 by 3} 715, suetaile for Engineers, Architects, Burkders, &¢ 
The SUPERIOR) £1 Ea £28 ro csp yp” 
SELS for Plates/}by 49 siter xiv x44, Marion's “U ” Series of Photo Sets. 


2by10 
4 Each comprising a Camera, with one double back, 
and Lens, and a strong Tripod Stand The first 
three have, in addition, a Drop Shutter These Sets 
are of excellent value 


0-7 HE UNITED —No loose Prts, fold into small 
compass , well made, with all the latest Improve- 
| ments , 


Lessons free to Purchasers 
ENLARGING APPARATUS, complete with 
Tenses for 4-plate, £4 48 , }-plate, £9 18s 
“MARION'S PRACTICAL GUIDE 10 PH 
TOGRAPHY,” 2s od post free 


‘THE ART OF RETOUCHING NEGATIVES 
AND COLOURING PHOTOGRAPHS,” 2s 3d 
post free 





ood Rectihnear Lens, Drop Shutter, for 

Plates sF by 44, 47 75 

THE UNIQUE —Substan 1al Camera, Screw Ad- 
justnent, Double Swing, Double Shd:ng Front, 


New ‘ WORK ON PHOTOGRAPHIC PRINT- 
ING,” by W K BURTON, 4s 43d post free 


| MIDDLEMISS PATENT CAMERA, 
` WITH THREE DOUBLE BACKS, 








by 4 
IHE US 


go d Rectilınear Lens, Drop Shutter, for Plates 
$, £5 15s 

EFUL —Strong Camera, with Rach and 
Pinion Adjustment, View Lens, and Shutter, for 
Plates 64 by 4}, £4 45 


THt UTILITARIAN —Leather Bellows Camera, 


Single Lens, &c , &c , for Plates 64 by 4}, 3 10s 





THE UNIVERSAL —Strong Camera, &c, &c, 
for Plates 5 by 4, £2 

















The most Improved Form of Camera for Plates 


2s 
Shby 43 8kby6} soby8 izbyyo |THEUNEQUALLED —Well made Cheap Camera, 
Le 49 t0s £us fu ree l &c, &c, for Plates 4} by 31, 41 xs $ 


Collections of Photographs and Prints put into Order, Mounted, Fitted, and Bound into AlLums Portfohioed, or Framed 
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Reproductive Organs of Orchis_ Section through Pistil, Anther, Pollen ı Section of Barbidoes Rech, showing Polycistina x 6 
tube, and Ovary Quite New I1 6 , Section through Heid cf Fæ 2] Rat Very Perfect 20 
Budding Stem of Citron 1 o ' Actinomycosis in Sectior of Tengue of Cow . 2 0 
Section through entire Bud of Lily, show.ng Ovary, Anthers, Pollen- | Human Fleas, Male and Femele, on one Slide 200 
grains, Petals, &c , 27 szžz 20 | Very fine Opaque Groups of Diatoms 2S, 35,48, and 5s each 
Fertile Branch of Chara, showing Antheridia and Archegoma 1 o | Type Slide ofabout seventy Diatoms from Oamaru, N 1o 6 
Anatomy of Leaf, nine Pieces on one Slide 2 6 | Honzontal Section through entire Young Frog 20 
Antheridia and Archegonia of Moss, mounted Separately on one bive Typical Examples of Blcod—from Man, Bird, Fish, Snake, and 
lide 20 Frog—on one Slide 5 0 
Fungoid Blight of Grape Vine, Oidium Tucker 1 6 | ‘lransverse Section through entire Tooth of Horse Very Fine 60 
Unicellular Plant Protococcus viridis 1 o | Spinning Organs of Silkworm Io 
Yeast Plan® Torula Cerevisize + 1 © ' Licmophora flabellata Very Good I o 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Exther of the above sent Post Free on application to 
W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.O. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837 


eg 
Pruted by RicHagp Crav anp Sons LIMITED, in the City of London, and Published by 
MACMILLAN AnD Co, at fuurspay, May 17, 1888 











at 7 and 8 Bread Street Hdl, Queen Victoria Street, 
the Office, 29 and 30 Bedford Street, Covent Garden — 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY 





ILLUSTRATED JOURNAL 


OF 


SCIENCE. 


“ To the solid ground 
Of Nature trusts the mind which builds for aye "—WORDSWORTH, 


No. 969, VOLS 38 | 

















[PRICE SIXPENCE, 














Registered as a Newspaper at the General Post Office ] 








J. LANCASTER & SON, OPTICIANS, | BROWNING’S 


BIRMINGHAM. 


* The Largest Makers in the World OVER 35,000 SOLD 
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CAMERA, LENS, AND STAND 4 Pl | 4 P! | ł} PI 
‘The 1888 LE MERVEILLEUX (Patent) £1 1 0})42 2 0143 3 
The 1888 LE MERITOIRE (Patent) rm 6| 3 3 0; 4100 
The 1888 INSTANTOGRAPH (Patent)| 2 2 o| 4 4 0 | 6 6 
The INTERNATIONAL (Patent) 2 10 ol 5 0 oi 710 © 








THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 
SEIS MWOGRAPH S 
From the Designs of Prof J A EWING 
A fully-rllustrated Description will be sent on application 


. Now Ready, Vol IX Partz 
Price to Subscribers 21s per Yearly Volume, post free 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co operation in England of Prof W RUTHERFORD, 
F RS, of Edinburgh, Prof J BURDON-SANDERSON, FRS, 
of Oxford, and ın America of Prof H P BOWDITCH, of Boston, 
Prof H NEWELL MARTIN, F RS, of Baltimore, Prof H C 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, MD,FRS 


‘Lhe Company are now prepared to make drawings, woodcuts, and Iitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens , also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes 

The Company are appointed Agents for the Microscopes of Zeiss 

A Catalogue will be sent on apphcation, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 





{All Rights are Reserved 


BINOCULARS. 








EA : G 


THE “ECONOMICAL” FIELD-GLASS 


‘Ihs Binocular has achromat.c object-glasses 1} inch ın diameter, and 
sliding shades to shelter the obyect-glasses from sun or rain, and 1s fitted ina 
solid leather shng case, price £1 55 , sent free 


Illustrated Catalogue of Binoculars post free 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
DR. D. V. MONCKHOVEN’S 


DRY PLATES. 





TRADE MARK REGISTERED 





DAILY PRODUCTION, 3500 DOZENS. 





SOLE AGENTS— 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE Queen, 


HOLBORN VIADUCT, LONDON, E.C 
Telegraphic Address—' Necrrtz1 LONDON ” TFLErHONE No 6583 
N B—A Sample of these Plates for trial may be had on application 
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ROYAL GEOGRAPHICAL SOCIETY 


The ANNIVERSARY MEETING for the Elecuon of President and 
Council, &c , will be held (by permission of the Chancellor and Senate) in the 
Hall of the University of London, Burling-on Gardens, on MONDAY, 
MAY 28, at 230pm 

GENERAL R Stracuty RE CST President im the chair 

During the Meeting the ROYAL MEDALS for the encouragement of 
GEOGRAPHICAL SCIENCE and DISCOVERY will be presented 


VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Meai- 
cine) will be held in Owens College, Manchester, Untversity College, Liver- 

ool, and Yorkshire College, Leeds, on MONDAY, June 18, and following 

ays 

A Preliminary Exammation (mtroducter, to the Faculties of Arts, 
Science, and Law) will be held in Owens Cs llege Manchester, University 
College, Livernoo', and Yorkshire College, Leeds, on THURSDAY, June 
x4 and following Days 

Notice (in writing) of intention to be present should be sent in on or before 
THURSDAY, May 31, to the University RFGISTRAR from whom conditions 
of Entrance aud further Particulars as to these and other Examinations can 


be obtained 
A T BENTLEY, MA, 
Registrar 





Manchester 


OPEN SCHOLARSHIPS in NATURAL 
SCIENCE, of the value of 125 Guineas and £60 are awarded Annua ly 
in OCTOBER at ST THOMAS’S HOSPILAL MEDICALSCHOOL, 
Albert Embankment, SE For Par-iculars apply to the Meprcan 


SECRETARY 
W M ORD, Dean 
R W REID, Vice Dean 





LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBYTION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


Who last week sent to hi. subscribers Cercaria (Larval Fluke), Crachionus 
pala Lopbopus crystallinas, Melicerta ringens, Stephanoceros, Argulus 
foliaceus, Cordylophora lacustris, Lrout Ova, Volvox gl sbator , also Amozba 
Hydra, Vorticella, Cray fist, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work 

Weekly announcements will be made ın this place of Organisms T B 


1s supplying 
Specimen Tube, One Shillmg, post free, 


Twenty six Tubes in Comrse of Stx Months for Subscription of 41 18, 
or Twelve Tubes for ios 


Portfoho of Drawings, Eleven Parts, 1s each 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand , and 
Type Writing are easily, quickly, and cheaply produced by the 


G 


Very fluid ink, used withcrdinary pen and paper Auto Circulars resemble 
written letters Used atthe Houseof Lords, &c è 


AUTOCOFYIST DEPT (aAzTCo,1a), 


London Wall, London, and 52 Princess Street Manchester 








UNIVERSITY COLLEGE, LONDON. 


The PROFESSORSHIP of BOTANY will be Vacant at the end of the 
Summer Session Ihe Chair will be Endowed out of the Quain Funds 
Applications wall be received up to MAY 30 

J M HORSBURGH, M A, Secretary 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 





INDIAN PREHISTORIC ANTIQUITIES. 


—Very interesting Agate, Jasper, and other Stone {mplements of Minute 
Size, from named localities in India Thirty stv for One Guinea —Apply 
to S, 46 Eyot Gardens, St. Peter’s Square, Hammersmith, W 








MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS 


MR HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Mıxerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
draweis (19 x 174 x 33) 

The collection was made by an Jush Gentleman MANY YEARS 
AGO, and contains examples from a namber of Jush and other 
localities not now to be obtained 

On View 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Established 1840 ] Opposite Norfolk Street [Established 1840 


JAMES R. GREGORY, 


Mineralogist and Geologist 





-=e 

SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &¢ EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY “N LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Spec mens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopie Sections of Rocks 
And may be had post free on apphation at the Repository and Museum, 
. 
88 CHARLOTTE STREEJ FITZROY SQUARE, LONDON, 


MOORE BROTHERS, 


Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOI, 


Agents to the Science and Art Department 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissec-ions, &e , &c 

Prices quoted for any Series of Preparations :liustrating any of the well- 
known text books 


Awarded Seven Medals and Five Diplomas 


F. H. BUTLER, M.a.oxon, A.R.S Mines, &., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recently added to Stock —A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER STRAPS and 
Geologists’ C. )LLLCTING-BAGS, new Rock Sections, including Harp 
Cuarx, Hunstanton , two Basarrs from Rhu na-gael, Mull » and SYELITE, 
Sutherland , large single Polyzonal Columns of the altered Clay of Millers. 
dale, Derbyshire , Basalt “rom Clee Hill and Rowley, Rhyolite and Spheruhtic 
ditt» (‘Tea Roch ') from Overley Hull, Binary Granite from Ercal Hill, 
and Volcan c Ash and Agglomerate from Lawrence Hill and Charlton Hull, 
Shropshire, fine Crystals of Calcite, 4 5 inches in length and 1} 2 inches in 
diameter, and brilhant b_ue Barytes Microscopie Glass Shps and Coser- 
glasses of the best Eng ish make, Entomological Apparatus, and Cabmets 
for Students and Collectors always on hand 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852) 
Patronized by H M the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 




































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, {01 LEADENHALL STREET, 
L 


ONDON, EC 
Telegrams—“TONNERRE LONDON” 


May 24, 1888] 
LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Iak 
Sketches, &c, &c 


The List, which includes some choice productions from the Owens College 
(by permisston), post free for One Stamp 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 72 POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp » Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J GRIFF&N AnD SONS, 22 GARRICK STREET, 
LONDON, WC. 


Ca 











THIS 
MEDICINE 


Rhea gets et ua 


Is a Certaim Cure for all Disorders of the LIVER, STOMACH 





AND BOWELS A Great PURIFIER of the BLOOD; a 
Powerful Invigoiato: of the System, in cases of WEAKNESS 
AND DEBILITY, and 15 unequalled ın Female Complaints, 


THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Series Edited by J E Harrinc, FLS,F ZS, member of the 
British Ornithologists’ Unton , contains— 


Original Articles by well known naturalists in every branch of zoology , 
habits of animals arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of British fresh-water fishy new or 
rare marine fish, local aquari., British reptiles, British land and fresh 
water mollusca with remarks on the hrunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of matural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology” 
There are occasional woodcuts i 


SIMPKIXN, MARSHALL, & CO, Stationers’ Hall Court 


On the rstof every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Jasæs BRITTEN, F LS, British Museum 


ConTenTs —Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles ın Journals —Botanical News — 
Proceedings of Societies 

Price rs 3@ Subscription for One Year, payable in advance, rzs 


London WEST, NEWMAN, & CO, 54 Hatton Garden, E C 


OUTLINES OF PHYSIOGRAPHY, 
* THE MOVEMENTS OF THE EARTH. 


T NORMAN LOCKYER, F.RS, 


Correspondant of the Institute of France, Forergn Member of the Academy 
of the Lynce1 of Rome, &c , &c , Professor of Astronomical Physics in the 
Normal School ef Science, and Examiner in Physiography for the Science 
and Art Department 

The Schoolmaster says —‘‘Mr J Norman Lockyer ıs the author of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of their lives to original investigations in a particular field of knowledge are 
often the most successful in populrizing the facts of their science, and m 
preparing such simple accounts of them as can be understood, and will be 
found interesting by school boysand girls The book 1s to be followed by 
others on other parts of the eatensive subject of physiography The first 
instalment of Mr Lockyer’s task 1s so well done that we are sure it will yield 
to all who enter on the study of this part of physiogiaphy ın the connected 
way in which itis here laid out an ample and immediate reward 


London MACMILLAN & CO 
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MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
ORELLA, still and sparkling, products of the famous Kent Morela 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London 


MADE WITH BOILING WATER. 


EPPS’S 


CGRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST. 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F ZS RICHARD SOUTH 
EpwarDA FırcHu, FLS J Jenver Weir, F LS 
š F BucHaNnan WHITE, M D 
Contains Articles by well known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories, occurrence of Rarities, &c, there are Monthly 


Lists of Duplicates and Desiderata 
WOODCUT ILLUSTRATIONS and occasional LirHoGRAPHED and CHROMO- 


LITHOGRAPHED PLATES 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 


a L 
NORTH BRITISH AGRICULTURIST, 
the chief Agricaltural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agentg, and others interested ın the 
managementof land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesdayafternoon ın time 
for the Evening Mails, and contains Reports of all the principal British and 
Intsh Markets of the week 
Thespecialattentionof Land Agents is directed tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL. 


TURIST a first-class medium for reaching that Class 
Price 3¢ By post34¢ Annual Subscription, payable in advance, 14$ 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E C Money Orders payatleto C and R ANDERSON 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Pnice Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrert, J W Dovcras, W W Fowrer, MA 
FL 


S, R McLacuian, FR S, E Saunpvers, F LS, and 
H T Stainton, F RS 


This Magazine, commenced ın 1864, contains standard articles and notes 
on all subjects cornected with Entomology, and especially on the Insects of 
the British Isles 

Subseription—Six Shillings per Volume, post free 
mence with the June number ın each year 

Vols I to IX 10s each to purchasers of complete sets 
volumes may be had separately or together, at 7s each 

London GURNEY & JACKSON (Mr Van Voorst’s successors), 
I Paternoster Row 

N B —Communicattons, &c , should be sent to the Editors at the abova 

address 


THE BREWERS’ GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 


REVIEW OF THE Matt AND Hop TRADES, AND WINE AND Spirit TRADE 
RECORD 


The Organ of the Country Brewers k 
i: The Brewers’ Guardian’’ 1s published on the evening ot every Mternate 
Tuesday, and ts the only journalofficially connected with brewing interests 


Subscription, 16s 6d per amnum post free, dating from any quarter day 
Single copies rseach. Registered for transmission abroad 








The volumes com- 


the succeeding 
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STANDARD 
LI FE y an Death Claims 
OFFICE 


Its INVESTED FUNDS exceed 64 MIL 
LIONS, increasing yearly, and the New 
Business for tne last Bonus period excee*ed 
the amount transacted byany of the Scottish 
Life Offices 
83 KING WILLIAM STREET, E C 
Just Published, Royal 8vo, Price rs 6d 
DISEASE Its Prevention and Cure by 
Simple Natural Means In Special Reaton to the Atlment of the 
Emperor Frederick of Germany By C G GODFREY, Author of 
“The Prevention of Cholera by Internal [usinfection ” 
“It ıs written with considerable force of argument ”— Scotsman 


“We can say with allsincenty that its teachmg 1s quite to our liking "— 
Hastings Gazette 


London H GREVEL & CO, 33 King Street, Covent Garden 








One Volume, Royal 8vo, 458 Pages of Text, wth 47 Plates, some Coloured, 
bound in Cloth Extra, Gilt Top, Price .33 3s , Carnage Free 


BRITISH PETROGRAPHY: 


WITH SPECIAL REFERENCE To THE IGNEOUS 
ROCKS 


BY 
J J HARRIS TEALL, MA, FGS 
DULAU & CO, 37 Soho Square, London 


Now Ready 
LONDON LIBRARY CATALOGUE. 


The Fifth Edition, mncliding an Alphabetical List of Books under the 
Names of the Authors, an Index of Subjects, the Contents of Voluminous 
Sets of Booke, and other matter 2 Vols Royal 8vo, 1888, Price £r 1s , to 


Members of the Library, 16s 
ROBT HARRISON, Sec and Libn 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND 


Their last published Catalogue 1S 


No 88 MAMMALIA, including Cetacea, Sirenin, and Pinnipedia ORNI- 
THOLOGY, including Eggs and Nests FAUNAS of the Continents of 
Europe, Africa, America, Asia, also Faunas of the Arctic Regions and 
Australasia ZOOLOGICAL VOYAGES and Geographical Works 
PRICE 6d , POSTAGE FREE 


rat STANLEY- tas 
Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quahty and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
GoLD MEDAL ın the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address —GREAT TURNSTILE, HOLBORN LONDON, WC ws 
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THE NEW PATENT 
WATKIN 
ANEROID BAROMETER, 
JAMES J. HICKS, 


All kinds of Meteorological Instruments, &c , 
8, 9, &10 Hatton Garden, London, E.C. 


` 
u, 





a- 
m 
5 


Apparatus for Enlarging, 
Magic Lanterns, 
Slides, and Accessories. 





99 HATTON GARDEN, LONDON, E.O. 





KEN, SON, & RAYMENT 


Manufacture for the Trade ONLY 


CAMERAS, LENSES, ģZ 


$ 


i R 


Ihe 
, and 


It is marvellouslv 


accurate, guarinteed by the maker, and has been 


correctly described as 


les, and an 
and shows 


3 


This wonderful Instrument, the invention of Major 


WATKIN, RA, the Inventor of the famous Range- 
Finder, 1s made with rAree Circles of Figures instead of 
oue, thus giving a much more open scale, combined with 


greater length of range The illustration represents the 
Anerord with three concentric circles of scal 
indicator, which 1s attached to the movement, 
through an aperture which circle 1s to be used 
Aneroid 1s also made in one or two other forms, 
with or without an Altitude Scale 

” 
“THE ANEROID OF THE FUTURE. 

Further Particulars on Application 


Emr 
a 
“a 
“a 


US 


CATALOGUE F REE 


ot BP 


T 


4a, Thermometers, 

ae i Barometers, 

= i Microscopes, & g 
Scientific Apparatus. 


oe = 















must be paid for with the Beer 


the manufacture c the “S N 





P] 
S. O. SEOULI. 

In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 
* Bottles charged 2/ per doz, and allowed at the same rate of returned, but they 
Neither sugar, saccharum, ror any of the many new Brewing Materials are used in 

"Stout, it 1s Brewec entirely from the finest Malt and 

g Hops, it 1s, too, more hopped than Stout 1s generally, therefore, besides being very § 

f nutritious, it 1s an excellent Tonic and particularly suited for mmvalids, ladies nursing, or $A 


anyone requiring a good strengthening beverage 
and very much recommended by Medical men 


. WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW. 


It is a “Sound Narntious" Tonic, 
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SUBSCRIPTIONS TO “NATURE.” 
e $: d 
Yearly . 1 we et eve ee ee e2830 
Half-yearly . . sa ep we ‘e.e OG 
Quarterly. . 4. oe ee wee e F G 
To the United States, the Continent, &c. .— 
a 
Yearly .. nE AE aoe 6 
Half-yearly .. a.. oe ee oe TS 6 
Quarterly ess te ew we we ee ee 8 OO 
To India, China, afd Japan :— 
d 
Vearly ewe w ma wo ao we 42 6 
Half-yearly . 5 4 . I6 6 
Quarterly s i 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d 9d per Line after. 
£s 


One-Eighth Page, or Quarter Column. . . 018 6 
Quarter Page, or Half a Column . ...II5 0 
Half a Page, ora Column . e... 350 
Whole Page. . . 660 


td 
Money Orders payableto MACMILLAN & CO, 
OFFICE - 29 BEDFORD STREET, STRAND, W C. 


Diary of Societies, 


LONDON 


THURSDAY, MAY 24 

SOCIETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8 —ỌOn his 

New Standard and Tnspectional Electrical Measuring Instruments Sir 
Wiliam Thomson, F R S 

ROYAL INSTITUTION, at 3 —The Growth and Sculpture of the Alps Prof 


T G Bonney, FRS 
FRIDAY, May 25 


Rovan INSTITUTION, at 9 —Personal Identification and Description 
alton, 
QUEKETT MicroscoricaL CLUB, at 8—Papers by Messrs Buffham, 


Smith, and Priest 
SATURDAY, May 26 

Puvsicar Society, at 3 —Note on the Governing of Electromotors Prof 
W E Ayrton, FR S, and Prof J Perry, F R S —On the Formule o 
Bernoulli and Haecker fir the Lifting Power of Magnets Peof S P 
Thompson —Eaperiments on Electrolysis, Part II , Irreciprocal Conduc- 
tion W W Haldane Gee ard H Holden 

Rovat INSTITUTION, at 3 —The Later Works of Richard Wagner (with 
Vocal and Instrumenta! Illustrations) Carl Armbruster 


MONDAY, May 28 


SOCIETY OF CHEMICAL INDUSTRY, at 8 —On the Prospects of the Col 
Gas Industry Lewis T Wright 

ARISTOTELIAN SOCIETY, at 8—The Demarcations and Definitions of the 
Subject Sciences Prof Bain 

RovaL INsTITUTION, at 9 —Croonian Lecture—Ueber die Enstehung der 
Vitalen Bewegung—On the Origin of Vital Movement (in German) Prof 
W Kuhne 

VICTORIA INSTITUTE, at 8 —On the Botany of Syria Prof G F Post 

TUESDAY, May 29 

ANTHROPOLOGICAL INSTITUTE, at 8 30—Prehistoric Structures, Stone 
Implements, and Paintings in Baghelkhand and elsewhere m Middle 
India Archibald Carlyle —Notes on Rubbings from Ancient Inscribed 
Stone Monuments ın Ireland Kanahan 

INSTITUTION OF CIVIL ENGINEERS, at 8 —Annual General Meeting —Re- 
port of the Council —Election of Council and ()fficers 

Roya. INSTITUTION, at 3—Conventions and Conventionality m Art 


Sidney Colvin 
THURSDAY, May 3r 


Reva SOCIETY, at 4 30 —On the Effect of Occluded Gase» on the Thermo 
electric Properties of Bodies and on their Resistances, also on the 
Thermo electric and other Properties of Graphite and Carbon Dr J 
Monckman —Colour Photometry, Part II the Measurement of Re- 
flected Colours Capt Abney, F RS, and Major General Festing, 
F R S —The Condition of the Evolution of Gases from Homogeneous 
Liquids V H_Veley —Investigations on the Spectrum of Magnesium, 
No II Prof Laveing, F R S , and Prof Dewrr, FRS 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS at 8—On the 
Influence Machine from 1788 to 1888 Prof Silvanus P Thompson 

ROYAL INSTITUTION, at 3 —Che Growth and Sculpture of the Alps Prof 


I G Bonney, FRS 
FRIDAY, Junz 1 
GEOLOGISTS’ ASSOCIATION, at 8 —The Natural History of Gypsum J G 
Goodchild 
Rovau INSTITUTION, at 9 —Earthquakes, and how to Measure them 
Prof J A Ewing 





F 


SATURDAY, JUNE 2 
Rovat INSTITUTION, at 3—Count Tolstotas Novelist and Thinker 
Prof C E Turner 
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BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH'S LABORATORY 
Descriptive Illustrated Catalogue on apphcation to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, Wc 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, ts 6a 


Horstonis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delic.ous Drink Invigorating and Strengthening, 
For sale by all chemists 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A, 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, m Mahogany Cabmets roo Specimens, 25s , 
200 ditta, sos The best value obtainable 

Micro Sections of Rocks in great variety Cabinets, Glass topped Boxes, 


and other Geological Requtsites 
THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE’ STREET, LONDON, EC. 
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MESSRS, MACMILLAN AND GO.S MATHEMATICAL WORKS. 








HIGHER MATHEMATICS 


Curve Tracing ın Cartesian Co-ordinates, By Wit Liaw 
WOOLSEY JOHNSON, Professor of Matizmatics at the U S Naval 
Academy, Anı opols, Marylard C-cwn€x2 4s €d 


Examples in Physics. By D F Jones, BSc, Lecturer 
m Physics in University College, Aberystwitl Icap 8:0 

[Zz the press 

Introduction to Quaternions, with Numerous Examples 
ByP KELLAND,MA,FRS,andP G TAIT, M A, Professors in 
th. Department of Mathematics in the Univer ity of Edinburgh Second 
Edition Crown 8vo 7s 6g 


How to Draw a Straight Line: a Lectuie on Linkages, 
EvA B KEMPE Waith Illustrations Cicwn8s0 as 6¢ (Nature 
Series ) 

The Mechanics of Machinery. By \ B W KENNEDY, 
FRS,M Inst CF, Professo of Lngineering and Me hantcal Techno- 
logy m University College, London With a justritiens Crown 810 


t21 6d 
Differential Calculus for Beginnezs By ALEXANDER 
KNOX Fcap 8vo 35 6¢ 


Higher Trigonometry. 
Teacher of Physics m the University of Ca 1biidge 
Globe 8vo 4s 6d 


Dynamics for Beginners. 
8vo 3s 6d 


Statics for Beginners. By the same \utbor 
(le the press 


Chemical Arithmetic Wath 1200 Lxcmples By SyDNgx 
LUPTON, MA, FCS, EIC, formerly As stant Master in Harrow 
choo 


Second Edition Fep 8:0 43 6d 


Physical Arithmetic. By .Ari\avpER MACFARLANE, 
MA, DSc, FRSE, bxaminer in Mathematics to the University of 
Edinburgh Crown vo 75 6: 


Kinematics and Dynamics An Eementary Treatise 
By JAMES GORDON MAUGRLGOR, MZ, DS, Fellow of the 
Royal Societies of edinburgh and of Canada, Munro Professor of Phy- 
sics in Dalhousie College, @frlifax, Novia Scota W ta Illustrations 
Crown 8vo _ ros 62 

A Text-book of the Method of Least Squares. By 
MANSFIELD MERRIMAN, Professor of Cavil Engineering at Lehigh 
Umversity, Membe: of the American Philosop1 -al Scc ety, American 
Asscciation for the Advancement of Sctence, &e Demy 31o Bs Ed 


Elements of Descriptive Geometiy. By J B MILLAR, 
Ck Assistant Lectmer in I ngineeing in Uwa + Colleg>, Manchester 
Sacoid edition Crown Bvo 6s 


Weekly Problem Papers. With Novcs interded for the 
u ¢ of Students preparing for M ıthematteal S_iolarsinys, and for the 
unir Members of the Unwersities s ho are readirg fur Mathematical 
Honwrs By the Rev JOHN J MIINE MA, Private Tutor, 
Mon ber of the London Mathematical Secicty, Lte Scholar of St John’s 
College, Cambridge Pott 8vo 4$ Ef 


Solutions to “Weekly Problem Papars. 


Author Crown 8vo 105 be 


Companion to ‘‘ Weekly Pioblem Papeis ” 


same Author Crown @so ros Cd 


A Treatise on the Theory of Determinants. With 
gridiated Sets of Eaampl.s — For usc in Colkges and Schools By 
THOS MUIR, MA, FRSE, Mathematc.l Master in the High 
School of Glasgow Crown 8v0 7s 6d 


An Elementary Treatise on Mechanies Foi the use 
of the Junior Classes at the Umversity and Je Higher Classes in 
Schols By S PARKINSON, DD, FRS Tutor and Prælector 
{St Johns College Cambridge With a Ccilection of Examples 
Sixth Edition, Revised Crown 8yo gs Gf 


Lessons on Rigid Dynamics, By tle Rev G Piriz, 
MA late Fellow and Tutor of Queen’s College, Cambridge, Professor 
of Mathematics in the University of Aberdeen Trown 8vo 


An Elementary Treatise on Conie Sections and Alge- 
BRAIC GFOMELRY With Numerous Examples and Hints for 
their Soluton especiiily designed for the use «f Beginners By G 
H PUCKIE, MA Fifth Fdition, Revised and Enlarged Crown 
8vo qs (d 

Differential Calculus, en Elcmentary Tieatise on the, 
Tcunded on the Method of Rites or Fluxion, By JOHN MINOT 
RICE Professor of Mathematics in the Unite] States Navy, and 
WILIAM WOOLSEY JOHNSON, Profes+or -f Mathematics at the 
United States Naval Academy ‘Third Editor, Revised and Cor- 
rected Demy 8.0 18s Abridged Ediyon, 9s 


By the Rey J B Locx, MA, 
Fifth Edition 
By the sime Amhor Globe 


Globe 8yo 


3 


By the same 


By the 


HIGHER MATHEMATICS (continued) 


The Kinematics of Machmery. Outlines of a Theory of 
Machnes By Pr.f F REULEAUX Translated and Fdited by 
Prof A B W Kennzpy, FRS, CE Waith 450 Illustrations 
Medium 8vo 21$ 


Treatise on Marine Surveying. Prepared for the Use 
of Yourger Naval Officers Wath Qucsteons for Examinations and 
Exercises principally fron the Papers of the Royal Naval College 
With the Result) By Rev JOHN L ROBINSON, Chaplain and 
Instructor ın the Royal Naval College, Greenwich With Illustrations 
Crown 8vo 7s 6d 

A Treatise on the Dynamics of the System of Rigid 
BODIES By EDWARD JOHN ROUTH, DSc, LLD,FRS, 
Fellow of the University cf London, Hon Fellow of St Peter’s College, 
Cambridge With Numerous Examples Fcurth and Enlarged Edition 
‘Iwo Vols) 8,0 Yol I Elementary Parts 14s Vol II Ihe 
Advanced Parts 14$ 

Stability of a Given State of Motion, particularly 
STEADY MOTION By the same Author Being the Adams Prize 
Essay for 1877 8vo 8s 62 

Conic Sections. By Crartrs SMITH, M A , Fellow and 
Tutor of Sidney Sussex College, Cambridge Furth Edition Crown 
8vo 7s ôf 

An Elementary Treatise on Solid Geometry. Second 
Tdition By the same Author Crown 8vo os 6d 

A Treatise on Dynaimzes of a Particle, With Numerous 
Laamples By Prof TAIT and Mr STEELE Fifth Edition, 
Revised Crown 8w 12x 

A Treatise on the Mction of Vortex Rings. By J J 
THOMSON Fuillow of rmty College, Cambiidge, and Cavendish 
Professor. of Expcrunental Physics, Cambridge Being an Essay to 
which the Adams Prize was adjudged in 1832 in the University of 
Cambridge With Dingrams 810 6s 

Applications of Dynamics to Physics and Chemistry. 
By the same Autior Crown 8v0 7s 6d 

Works by I TODHUNTER, MA, F.RS, DSc 
Late of St J hr’s College, Cambridge 

Mechanies for Beginners With Numerous Examples 
New Edition r3mo “4s $¢ KEY 6s 6¢ 

An Elementary Treatise on the Theory of Equations. 
New Ed ton, Revised Crown 8vo 7s 6d 


Plane’ Co-ordinate Geometry, as Apphed to the Stiught 


Lone and the Conic Sectons With Numerous Examples New 
Edition, Revised and Enlarzed Crown 8so 7s 6¢ KEY tos êg 

A Treatise on the Differential Calculus, With Nume- 
rous }xamples New Edition Crown 8vo 105 6d KEY 
res 6a 


A Treatise on the Integral Calculus and its Applea- 
TIONS With Numeroue Examples New Edition, Revised and 
Enlarged Crown 8yo 10s 6¢ 

Examples of Analytical Geometry of Thiee Dimen- 
SIONS New Edition, Revised Crown 8o 4s 

A Treatise on Analytical Staties, With Numerous 
Eximples Ifth Edition * Edited by Prof J D Evirett,F RS, 
Crown8vo ws Ed 


A History of the Mathematical Theory of Probability, 
fron the time cf Pascal to that cf Laplace 8vo 18s 

A History of the Mathematical Theories of Attraction, 
AND JHb FIGURE OF THE EARTH, from the time of Newton to 
that of Laplace 2vol- 8vo 245 

An Elementary Treatise on Laplace's, Lame’s, and 
BESSEL’S FUNCTIONS Crown 8vo 10s 6¢ i 


Solid Geometry and Conic Sections. With Appendices 
on Transversals and Harmorıc Division For the Use of Schools By 
Rev J M WILSON, MA, Head Master of Chiftcn College New 
Edition Extra fcap vo zs Gf 


Woolwich Mathematical Papers, for Admission into the 
Royal Military Academy, Woolwich, 1889—1884 inclusive Crown 8vo 
38 ed 

Mathematical Problems, on Subjects included in the Fust 
and Second Divisicns of the Schedule of subjects for the Cambridge 
Mathematical Tripos Examination Revisedand Arranged by JOSEPH 
WOISTEFNHOLME, D Sc, late Fellow of Christ's College, sometime 
Fellow of St Johns Col ege, znd Professor of Mathematics in the Royal 
Indian Engineciing College New Edition, greatly Enlarged 8vo 18s 


Examples for Practice in the use of Seven-Figure 
LOGARITHMS By the sam: Author [/n the press 
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MESSRS, MACMILLAN & GO,.’8 PUBLICATIONS, 


NATURAL PHILOSOPHY. 


On Sound and Atmospheric Vibrations. 
With the Mathematical Elements of Music Designed for the Use of 
Students in the Umversity By Sr G B AIRY, KCB, formerly 
Astronomer-Royal Second Edition, Revised and Enlarged Crown 
8vo gs 

A Treatise on Magnetism Designed for 
the Use of Students ip the University By the same Author Crown 
8vo gs 6 

Gravitation an Elementary Explanation of 
the Principal Perturbations in the Solar System By the same Author 
Second Edition Crown 8vo 7s 6d 

Elementary Applied Mechanics. Being the 
simpler and more practical Cases of Stress and Strain wrought out indi- 
vidually from First Principles by means of Elementary Mathematics 
By T ALEXANDER, C E, Professo~ of Civil engineering in the Im 
perial College of Engineering, Toke1, Javan Crown 8vo Part I 4s 6d 


Elementary Applied Mechanics By Thomas 
ALEXANDER, C E, Professor of I ngineering in the Imp rial Col- 
lege of Engineering, Toke, Japan, and ARTHUR WATSON THOM 
SON, CE, BSc, Professor of Engineering at the Royal College, 
Cirencester Part II IRANSVERSE STRESS, upwards of rso Diagrams, 
and 200 Examples carefully worked out Crown 8vo ros 6d 

Experimenta? Mechanics. A Course of 
Lectures delivered at the Royal College of Science for Ireland By Sir 
R S BALL, M A, Astronomer Royal for Ireland Crown 8vo 

[Wew and Cheaper Edition in the press 

Four-Figure Mathematical Tables Com- 
prising Logarithmic and Trigonometrical Tables, and Tables of Squares, 
Square Roots, and Reciprocal) By J BOLTOMLEY, MA, 
ERSE, FCS, Lecturerin Natural Philosophy in the University of 
Glasgow 8vo 2s 6d 

The Science of Weighing and Measuring, 
AND THE STANDARDS OF MEASURE AND WEIGHT By 
H W CHISHOLM, Warden of the Standards With Numerous 
Illustrations Crown 8vo 4s 6a (-Vature Serres 

Mechanical Theory of Heat By R Clausius. 
Translated by WALTER R BROWNE, M A, late Fellow of Trinity 
College, Cambridge Crown 8vo ros 6d 

Applied Mechanics An Elementary General 
Introduction to the Theory of Structures and Machines 

TIERILL,F RS, Associate Member of the Council of the 
Institution of Naval Architects, Associa e Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich Medium 8vo 185 ë 

An Introduction to the Theory of Electricity 
By LINNÆUS CUMMING, MA, one of the Masters of Rugby 
School With Illustrations Crown 8vo 8s 6d 

A Text-book of the Principles of Physics 
By ALFRED DANIELL, MA, LLB, DSc, FRSE, late Lec- 
turer on Physics in the School of Medictne Edinburgh With Illustra- 
tions Second Edition Revised and Enlarged Medium 8vo 21s 


Electric Light Arithmetic By R E Day, 


M A , Evening Lecturer in Experimental Physics at King’s College 
London Pott 8vo 2s 

Units and Physical Constants. By J D 
EVERETT, MA,DCL,FRS, FRSE, Professor of Natural 
Philosophy, Queen’s College, Belfast Second Edition Extra Feap 
8vo 5s 

Absolute Measurements in Electricity and 
MAGNETISM By ANDREW GRAY, MA,F RSE, Professor 
of Physics in the University College of North Wales New Edition 
2Vols Crown 8vo [Vol I zmmediately 


Statics for Beginners By John Greaves, 


MA, Fellow and Mathematical Lecturer of Chnist’s College, Cam 
bridge [Zz preparation 
A, Dictionary of Music and Musicians, 
(AD 1450-1888) By Eminent Wnters, Englısh and Foreign Edited 
by Sir GEORGE GROVE, D C L, Director of the Royal College of 
Music, &c Demy 8vo 
Vols I,11,and III Price 21s each 
Vol I A to IMPROMPTU Vol II IMPROPERIA to PLAIN 
SONG Vol III PLANCHEto SUMER IS ILUMEN IN 
Demy 8vo, Cloth, with Illustrat onsin Music Type and Woodcut Also 
publish 4 in Parts Parts I -XIV , Parts XIX -XXII , Price 3s 6g 
each Pirts XV , XVI , Prices Parts XVII, XVIII, Price 7s 
+,” Part XXII, recently published, complete, the DICTIONARY OF 
MUSIC AND MUSICIANS as originally contemplated But an Appendix 
and a full general Index are in the press 
“Dr Groves Dictionary will be a boon to every intelligent lover of 
music ’—Saturday Review 


Introductory Primer of Science By T.H 
HUXLEY, FRS, &c 18mo xs 
The Mathematical Theory of Perfectly 


ELASTIC SOLIDS, with a Short Account of Viscous Fluids An 
Elementary Treatse By WILLIAM JOHN IBBEISON, AB, 
F RAS, Semor Scholar of Care College, Cambridge Svo 215 
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NATURAL PHILOSOPHY (continued) 
Examples in Physics By D E Jones, 


B Sc , Lecturer in Physics in Unn ersity College, Aberystwith Fcap 


vo [Zn the press 
How to Draw a Straight Line, a Lecture 


on Linkages By A B KEMPE With Illustrations Crown 8vo 
1s Nature Series 
The Mechanics of Machinery. By A B. 


W KENNEDY, FRS, MInstCE , Professor of Engineering 
and Mechanical Technology in University College, London With 
Numerous Illustrations Crown 8vo 125 6ď 

Experimental Physics By P. R Scott 
LANG, MA, Professor of Mathematics in the University of St 
Andrews With Illustrations Crown 8vo [lu the press 

Dynamics for Beginners By Rev 
LOCK, M A, Senior Fell ow, Assistant Tutor, and Lecturer in Mathe- 
matics and Physics, of Gonville and Caius College, Teacher of Physics 
in the University of Cambridge, &e G'obe 8vo 3s 67 

Statics for Beginners By the same Author. 
Globe 8vo [In preparateon 

Numerical Tables and Constants in Ele- 
MENTARY SCIENCE By SYDNEY LUPTON, MA , FCS 
FIC, Assistant Master at Harrow School Extra Fcap 8yo 25 6d 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D Sc, Fxammer in Mathematics in the University of 
Edinburgh Crown 8vo 78 6d 

Kinematics and Dyfamics An Elementary 
Treatise By JAMES GORDON MACGREGOR, MA, DSc, 
Fellow of the Royal Societies of Edinburgh and of Canada, Munro 
Professor of Physics in Dalhousie College, Halifax, Nova Scotia 
With Illustrations Crown 8vo tos 6d 

Sound a Series of Simple, Entertaining, and 
Ineapensive Experiments in the Phenomena of Sound, for the Use of 
Students of every age By A M MAYER, Professor of Physics 1n 
the Stevens Institute uf Technology, &c With Numerous Illustrations 
Crown 8vo 2s 6d (Nature Series 

Light a Series of Simple, Entertaining, 
and Irexpensive Experiments 11 the Phenomena of Light, for the Use 
of Students of every age By A M MAYER and C BARNARD 
With Numerous Illustrations “Crown 8vo 2s 6d [Nature Series 

Newton—Principia. Edited by Prof Sir 
W THOMSON and Prof BLACKBURNE 4to, Cloth gis 6d 

The First Three Sections of Newton’s Prin- 
cipia With Notes and Illustrations Also a Collection of Problems, 
principally intended as Examples of Newton’s Methods By PERCI- 
VAL FROST, MA ‘Tard Edition 8vo res 

A Treatise on Optics By S Parkinson, 
DD,FRS, Tuto- and Prelector of St John’s College, Cambridge 
Fourth Edition, Revised and Enlarged Crown 8vo ros 6d 

Steam, An Elementary Treatise By John 
PERRY, CE, Whtwor h Scholar, Fellow of the Chemical Soctety, 
Professor of Mecnanical Engineer ng and Applied Mechanics at 
the ‘Technical College, Finsbury With Numerous Woodcuts and 
Numerical Examples and Exercises 18mo 4s 6a 

Experimental Proofs of Chemical Theory 
FOR BEGINNERS By WILLIAM RAMSAY, Ph D, Professor 
of Chemistry in Universtiy College, Bristol Pott 8vo 2s 6d 

The Theory of Sound By Lord Rayleigh, 
MA, FRS, formerly Fellow of Trumty College, Cambridge 8vo 
Vol I, 12s 62 , Vol IL, res 6d $ (Yot IIT in the press 

The Kinematics of Machinery Outlines of 
a Theory of Machines By Prof F REULEAUX Translated and 
Edited by Prof A B W KENNEDY, FRS,CE With 450 
Illustrations Medium 8vo ats 

Spectrum Analysis Lectures delivered in 
1868 before the Society of Apothecaries of London By Sir HENRY E 
ROSCOE, LLD, FRS, formerly Professor of Chemistry in the 
Owens College, \V.ctona University, Manchester Fourth Edition, 
Revised and considerably Enlarged by the Author and by ARIHUR 
SCHUSIER, F RS, PhD, Professor of Applied Mathematics tn the 
Owens College, Victor a University With Appendices, Numerous 
Illustrations, and Plates Medium 8vo ars 

Polarization of Light. By the late W. 
SPOTTISWOODF, FRS With many Illustrations New Edition 
Crown 8vo 3s 6a [Nature Series 

Primer of Physics By Balfour Stewart, 
FR S, late Professor of Natural Philosophy ın the Owens College, 
Victoria University, Manchester With Numerous Illustrations New 
Edition, with Questions x8mo_ rs (Sezence Primers 

Lessons in Elementary Physics. By the 
same Author With Numerous Illustrations and Chromohfi of the 
Spectra of the Sun, Stars“and Nebula New Edition Fcap 8vo 4s 6d 

Questions on Badfour Stewart’s Elementary 


LESSONS IN PFYSICS By Prof THOMAS H CORE, Owens 
College, Manchester Fcap 8vo as 
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RECENTLY COMPLETED, WITH 1937 FULL-PAGE COLOURED PLATES. 


SOWERBY'S E 


NGLISH 





BOTANY 





CONTAINING A DESCRIPTION AND LIFE-SIZE COLOURED DRAWING DF EVERY BRITISH PLANT 
Edited and brought up to the Present Standard of Scientific Knowledge by the late 


J. T. BOSWELL, 


LL.D., F.L.S., &c. 


THE FIGURES BY 


J. E. SOWERBY, J. W. SALTER, A.L.S, AND N. E. BROWN. 


Third Edition, ın 12 Vols , Super-ioyal 8vo, £24 35, m Cloth» £26 11s ın Half-moroceo, and £30 9s ın whole Morocco 
Also, 89 Parts, 5s each, except the Index Part, 7s 6d 


*,* The Work has for nearly a centwy been the chief authority on English Botany, 


and ın ifs present form may fairly be taken 


as the most complete representative of the present state of knowledge of British Plants 


CONTENTS: 


Vol I ~Ranunculacez, Berberidaceee, Nymphzacex, Papaveracez, and 
Cruciferes Cloth, £x 18s , Half-morocco, £2 2s , Morocco, £2 8s 6d 

Vol II —Resedacex, Cistacex, Violacee, Dreseracee, Polygalacez, 
Frankeniacez, Carophyllacea:, Portulacacez, Tamariscacez, Elatinacez, 
Hypericaceze_ Malvacem, Tıhaceæ Linacee, Geraniacex, Ilicineæ, 
Celastracez, Rhamnacez, Sapindacea® Cloth, £r 18s , Half morocco, 
422s , Morocco, £2 8s 6d 

Vol ITI —Leguminiferee and Rosaceæ 
4278 , Morocco, $2 13s 6g 

Vol IV —Lythraceæ, Onagracea, Cucurbitacea, Grossulanacex, Crassu- 
laceæ, Saxıfragaceæ, Umbelliferx, Araliaceæ Cornacez, Loranthaceæ, 
Caprıfolaceæ, Rubiaceæ, Valerianaceæ, and Dipsaceæ Cloth, £2 85 , 
Half morocco, £2 12s Morocco, £2185 6d 


Vol V—Compositz Cloth, £2 3s , Half-morocco, 42 7s , Morocco, 
42138 6a 

Vol VI —Campanulacez, Ericacer, Jasminacez, Apocynaceæ 
cea, Polemoniaceze, Convolyulacez, Solaraceze, Scrophulaniaceze, 
Orobanchacez, and Verbenacee Cloth, £r 18s, Half-morocco, 
4225 , Morocco, £2 8s 6d 


Cloth, £2 3s , Half-morocco, 


London: GHORGE BELL & SONS, York Street, Covent Garden. 
— NEW EDITION OF PROFESSOR MARSHALL’S PRACTICAL ZOOLOGY 


Gentiana- ' 


Vol VII —Labıatæ, Boragmaceæ, Lentibularıaceæ, Primulaceæ, Plumba- 
ginaceæ Plantagınaceæ, Paronychiaceæ, and Amarantaceæ Cioth, 
41 18s , Half morocco, £2 2s , Morocco, £2 8s 6d 
Vol VIII —Chenopodiacez, Polygonacea, Eleagnacez, Thymelaceæ, 
Sartalaceæ, Arıstolochiaceæ, Empetraceæ, Euphorbiaceæ Callitricha- 
ceæ, Ce-atophyllaceæ, Urtıcaceæ, Amentifere, and Conifere Cloth 
4213s , Half morocco, £2 17s , Morocco, £3 3s 6d 
Vol IX.—Typtaceæ, Araceæ, Lemnaceæ, Naradaceæ, Alısmaceæ, Hydro 
charıdaceæ, Orchıdaceæ, Irıdaceæ, Amaryllıdaceæ, Dioscoreacez, and 
Lıhaceæ Cloth, £r 18s , Half morocco, £2 2s , Morocco, £2 8s 6g 
Vol X —Juncaceze and Cyperecez Cloth, £1 185 , Half-morocco, £2 25 
| Morocco, £2 8s 6d 
| 
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Vol XI —Grarinaceæ Cloth, £r 13s , Half morocco, 41 17s , Morocco, 
4238 6d 

Vol XII —Marsthacez, Isoetacex, Selaginellacez, 
glossacez Filices Equisetacez, and Characee, and an Index to the 
oe Mork Cloth, £r 15s , Half morocco, £r 19s , Morocco 
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Just published, Secord Edition, Revised, with additional @lustrations,,Crown 8vo, ros 6d 


A JUNIOR COURSE OF 


PRACTICAL ZOOLOGY. 


By A MILNES MARSHALL, MD, DSc, MA, FRS, 


Professor ın the Victoria University , Beyer Professor of Zoology ın Owens College , late Fellow of St. Join’s College, Camoridge Assisted by 
C HERBERT HURST, 
Demonstrator and Assistant Lecturer in Zoology, Owers College, Manchester 


London SMITH, ELDER & CO, 15 Wateiloo Place 





With Frontispiece and Eight Plates 





8vo 7s 6a 


PALAOLITHIC MAN IN NORTH-WEST MIDDLESEX; 


The Evidence of his Existence and the Physical Conditions under which he 
Lived in Ealing and its Neighbourhood, Illustrated by the Condition and 
Culture presented by Certain Existing Savages. 


BY JNO ALLEN 


similar work elsewhere 


BROWN, FGS, 


The Axtequary says —‘‘ As a record of Palzolithic man in Britain the book 1s exceediagly valuable , but 
good, sound local work, it surpasses, we think, many efforts of the present day, 
All Middlesex antiquaries will certainly welcome it ” 


FRGS ° 


as a specimen of 
and we should like to see 1t made a model for 


The Atheneum says —‘ Mr Allen Biown’s book 1s to be commended as representing the work of a local observer who has 
industriously searched every new geological exposue in his own locality, and whose diligence hes been rewarded by some interesting 


discoveries ” 


The Spectator says —‘‘ It 1s evidently the work of a careful explorer and d_ligent student, end as such ıs a valuable contribution 


to aicheeology ” 
The Academy says —‘‘It will thus be seen 


that the author’s researches supplement those of General Pitt-Rivers, Mr 


Worthington Smith, and other workers in the northern put of the Thames Valley, and that his book forms an acceptable addition 


to the Iygratwe of prehistoric archeology ” 


MACMILLAN & CO, LONDON 





Printed by Ricard CLAY AnD Sons LIMITED, 


at 7 and 8 Bread Street Hull, Queen Victoria Street, 


in the City of London, and Published by 


MACMILLAN AND Co, at the Office, 2) and 30 Bedford Street, Coven Garden. —Tuurspay, May 24, 1888 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the sold ground 
Of Nature trusts the mind which builds for aye ’’—WorDSWORTH 
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MICROSCOPIC OBJECTO, |PROWNING'S BINOCULARS 





LL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL 


EW AND INTERESTING FORMS. -7 <= 


THE “ECONOMICAL” FIELD-GLASS. 


‘his Binocular has achromatc obyect-glasses 14 inch ın diameter, and 
sliding shades to shelter the obyect-glasses from sun or rain, and 1s fitted in a 


solid leather shng case, price £1 55 , sent free 
R. AND J. BECK, 


MMlustrated Catalogue of Binoculars post free 














68 CORNHILL, LONDON, EC. JOHN BROWNING, 63 STRAND, LONDON, WC 
THE NEW PATENT > THE RACES 
ATKIN ANEROID BAROMETER, |NEGRETT! & ZAMBRA'S 






This wonderful In- 
strument, the invention 
of Major WATKIN, 
RA, ts made with 
three Circles of Figures 
instead of one, thus 
giving amuch more open 
scale, combined with 














SANs Ta SS 
P = y rate an sensitive, an 
BAF Nues a YAN) E ami e | CELEBRATED BINOCULARS. 
H a) E t Aneroid of the TWO AND THREE GUINEAS, è 
p 4 Future ” AND UPWARDS, IN SLING CASE, COMPLETE 
NEGRETTI *& ZAMBRA, 
J, J. H ICKS SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
i HOLBORN VIADUCT. E.C. 
PRO 45 CORNHILL, 189 REGENT STREET 
+ 122 
Hatton Garden, PHOTOGRAPHIC SIUDIO—CRYSIAL PALACE, SYDENHAM, 
London, E.C. TFLEPHOME No 6583 ‘Telegraphic Address—‘ NEGRFTTI, Lonpon ” 
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Of JUNE 7, contaming the 


INDEX 


VoLuME XXXVII , will form a DOUBLE NUMBER, 
Price One Shilling 
OFFICE —29 BEDFORD STREET, STRAND 


OPEN SCHOLARSHIPS in NATURAL 


SCIENCE, of the value of r25 Guineas and 460 are awarded Annually 
mOCTOBER2tS$1 1HOMAd'S HOSPI AL MEDICALSCHOOL, 
Albert Embankment, SE For Particulars apply to the MEDICAL 


SECRETARY 
W M ORD, Dean 
R W REID, Vice Dean 


NATURAL HISTORY MUSEUM, 


CROMWELL ROAD, S.W. 
SWINEY LECTURES on GEOLOGY, ın c mectı n with the British 














useum 

Prof McNAB, MD,FLS,wildelver a Course of Twelve Lectures 
on ¢ The Fossil Plants of the Palzofoic Epoch,” on \icndays, Wednesdays, 
and Fndays, beginning JUNE 25, at 4 o'clock Admission free 

By order of the Trustees W H FLOWER, Director 
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LIVING SPEGIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


Who last week sent to his subscribers Pediastrum Boryanum (with sketi 
and description), Brachionus pala Lophopus crystallinus, Mel:certa ringen 
Stephanoceros, Argulus foliaceus, Cordyl »phora lacus ms, Trout Ova, Volve 
globitor also Ameeba, Hydra, Vorticella, Crayfish, and other Specime: 
for (Huxley and Martin’s: Biological Laboratory work 

Weekly announcements “will be made in this place of Organisms T . 


as supplying 


Specimen Tube, One Shilling, post free. 


Twenty sıx Tubes in Course of Stx Months for Subscription of £1 1: 
or [welve Tubes for 10s 6a 


Portfolio of Drawings, Eleven Parts, 1s each 





Excellent Copies of the actual, natural Handwriting, al 
of Drawings, Music, even of elaborate Sketches, Pri 
grammes, Plans (up to Double-Elephant size), Shorthand, a 
Type Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIS1 


Very fluid ink, used withordinary pen and pager AutoeCirculars resemt 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (A E.T Co, ld), 


London Wall, London, and 52 Princess Street, Manchester 





“UNIVERSITY COLLEGE, LONDON. 


The PROFESSORSHIP of BOTANY will be Vacant at the end of the 
Session It ıs proposed by the Quain lru tees to endow the Chair with 
£309 per Annum, and with £roo a Year for Laboratory and other expenses 
"The Professors share of Fees during the last five years has averaged £412 
ayear Ihe Professor will be eapected to devote 11s whole time to the 
duties of the Chair Appl cations will be received up *o JUNE ọ by 


J ML HORSBURGH, Secretary 


A DEMONSTRATOR in BIOLOGY will 
be required for the Yorksh re College, Leeds, in OCTOBER Stipend, 
£75 —For particulars, apply to Prof M art, Leeds 


A GENTLEMAN STUDYING, or other- 


wise engaged, will find most comfortab’s APARTMENTS, with Board 
af desired, in the House of a Lady Cloe to Italan, Danish, and Insh 
Exhib tons —Mrs G , 75 Fmborough Load, South Kensington 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Localhty, 
and Geological Position, m Mahogany Cabinets 100 Specimens, 255 
200 ditto, sos The best value obtainable 

Micro Sections of Rocksin great variety Cabine's, Glass-topped Boxes, 


and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Mmerals), contamed in Two 
extremely well-made Cabinets, each Cabimet consisting of 27 
drawers (19 x 17% x 33) 

The collection was made by an Insh Gentleman MANY YEARS 
AGO, and contains examples from a number of Insh and other 
localities not now to be obtained 

On View 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Estabhshed 3840 ] Opposite Norfolk Stre: t 


MORELLA MARMALADE, 


The most delicious of all Preserves, algo the strict } non Alcoholic Wine, 
MORELLA, still and sparkling, products cf the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstcne, and 46 Gresham Street, 
London 
e 
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MOORE BROTHERS, . 


Osteologists, &c., &c., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOO! 


Agents to the Science and Art Department 


Skeletons Disartrculated Skulls, Skeletons, ard Crustacea, Mcdel 
Injected and other Dissections, &c , &c 

Prices quoted for any Series of Preparaticns illustrating any of the we 
known text bocks 


Awarded Seven Medals and Five Diplomas 


F.H. BUTLER, M.A. Oxon., A-R.S.Mines, &c 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recently added to Stoca —A fresh Series of GEOLOGICAL HA 

and varos BLOWPIPE APPARATUS, also HAMMER STRAPS 
Geologists’ COLLECTING BAGS, new Rock Sections, including Hat 
Cuai x, Hunstantcn, two Basatts from Rhu na gael, Mull, and SvELIT 
Sutherland , large single Polygonal Columns of the altered Clay of Mille: 
dale, Derbyshire , Basalt from Clee Halland Rowley, Rhyolite ard Spherulr 
ditto (‘*Lea Rock”) from Overley Hill, Binary Granite from Ercal Hı 
and Volcan c Ash and Agglomerate from Lawrence Hill and Charlton Hi 
Shropshire, fine Crystals of Calcite, 4 5inches in length and 14-2 inches 
diameter, and brillant blue Barytes Macroscopic Glass Ships and Cove 
glasses of the best Eng] sh make, Entomological Apparatus, and Cabine 
for Students and Collecters always on hand 


RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO (Established 1852) 
Patronized by H M the QUEEN Contractors to H M Governmen 

Manu/acturers and Erectors of every description of e 









ELECTRIC BELLS, 


SPEAKING-TUBES, tc; &o. 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREF 
LONDON, EC. 


Telegrams—" TONNERRE LONDON" 
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DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 

WATCH ES. REDUCED PRICES, sent me 


free on applicaton to E DENT 









3 YA BVA and Co, Makers to the Queen, 
o7 DENT a 61 STRAND, LONDON, W.C., 
[lca AA A E, or 4 ROYAL EXCHANGE 

SUMMER TOURS IN 


SCOTLAND. 


GLASGOW AND THE HIGHLANDS 
(Royal Route zd Crinan and Caledonian Canals ) 

ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 am, from Greenock at 9 am, in connection with 
4apress Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye, Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c Offic al 
Guide, 3d , Illustrated 6 and xs Iiıme Bill with Map and Fares, free 
rom the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 


LANTERN SLIDES 
FOR SCIEN BWFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c , &c 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp 
oe 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7 POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp ; Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, WC 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC- 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Spectmens, 








Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks 
Ané may be had post free on apphcation at the Repository and Museum, 
88 CHARLOTTE STREET FITZROY SQUARE, LONDON 








must be paid for with the Beer 
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Ss. Wi. SETowo zr. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but thev E 


nor any of the many new Brewing Mater.als are used in 
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DAY’S BRITISH SALMONIDÆ 
Just Published, Imp &vo, Cloth, 42s 


BRITISH and IRISH SALMONIDA 
By FRANCIS DAY,FLS, FZS, &c x2 Plates, 9 of which are 
highly Coloured 


WILLIAMS & NORGATE, r4 Henrietta Street, Covent Garden, 
London, and 20 South Frederick Street, Edinburgh 


Churchill’s Technological Hand-books. 


NEW VOLUME NOW READY 


SOAPS AND CANDLES. 


Edited by JAMES CAMERON, FIC, Analyst in the Laboratory, 
Somerset House 





With Engravings, Pr.ce 7s 
London J & A CLHURCHILL, rr New Burlington Street 





Just Published, Royal 8vo, Price rs 6d 
DISEASE: Its Prevention and Cure by 


Simple Natural Means In Special Relation to the Ailment of the 
Emperor Fredenck of Germany By C G GODFREY, Author of 
The Prevention of Cnolera by Internal Disinfection ” 


“Teas written with considerable force of argument "—Scotsman 
“We can say with allsincerity that its teaching 1s quite to our hiking ”— 
Hastings Gazette 


London H GREVEL & CQ, 33 King Street, Covent Garden 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 














d Ithas been adopted ın 


Writing becomesa pleasure when this Inkis use! 
1es throughout 


the principal Banks, Publ c Offices, and Railway Compan 
Ireland 


Flows easily fromthe Pen 
Blotting-paper may be applied at the 
moment of writing 


It writes almost instantly fall Black 
Does not corrode Steel Pens 
Iscleanly to use, andnot liable to Blot 


Can be obtained in London, through Messrs Barcray & Sons, Farring 
don Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin. 
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5 
5s COCOA: 
AN 
WAYNA INFALLIBLE 
P cn era REMEDY 








for BAD LEGS, BAD BREASi», OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
GOUT, RHEUMATISM, and all Sku Diseases 1t is unequalled, 
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ah 


Neither sugar, saccharum, 

the manufacture of the S N” Stout, it ıs Brewed entirely from the tinest Malt and A 
Hops, it 1s, too, more hopped than Stout 1s generally , therefore, besides being very a 
nutritious, 1t 1s an excellent Tonic and particularly suited for invalids, lawies nursing, or HA 
7 anyone requiring a good strengthening beverage It 1s a ‘‘Sound N»tritious” ‘Tonic, 
and very much recommended by Medical mer 


WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON? SW. 
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EDWARD STANFORD’S PUBLICATIONS. 


New Edition, Revised to 1888 
BATHS and WELLS of EUROPE, with a Sketch of 
Hydrotherapy and Hints on Climate, Sea-bathng and Popular Cures 
By JOHN MACPHERSON, MD Third Edition, Revised With 
a New Map Post 8vo, Cloth, 6s 62 


“Dr Macpherson’s well-known and excellent volume "—A theneunt 
New Edition, Revised to 1888 
NORWAY —The HANDY GUIDE to NORWAY 
By THOMAS B WILLSON, MA With Maps and Avpendices on 


the Flora and History of Norway, Fishing Notes, and Photography 
Second Edition, Revised and Enlarged Small Post 8vo, Cloth, ss 


“Thoroughly adapted for its purpose "—Glole 
Just Published 


GLOUCESTERSHIRE Hill, Vale, and Forest 


By 


R N WORTH FGS, Author of the ‘Guides to Devon, Somerset, 


Wilts, and Dorset ” 


(New Volume of Stanford s Tw -Shilling Series of 


Tourists’ Guides ) Fcap 8vo, Cloth, with Map and Plan of Gloucester 


Cathedral, 2s 


STANFORD'S Two Shilling Sei ves of TOURISTS’ GUIDES 
includes, ın addition to above— 


BERKSHIRE By E Walford, 
MA 

CAMBRIDGE ByA G Hill, 
BA,FSA 

CEANNEL ISLANDS ByG 
P Bevan, FSS 

CORNWALL By W H Tre- 


gellas 

DERBYSHIRE By the Rev J 
C Cox 

DEVON (NORTH) By R N 


Worth, FGS 
DEVON (SOUTH) ByR N 
Worth, FGS 
(The above Guides to North and 
South Devon in 1 Vol , 3s 6d) 
DORSET ByR N Worth, FGS 
ENGLISH LAKE DISIRICT 
By H I Jenkinson, FRGS 
ESSEX ByE Walf.rd, M A 
HAMPSHIRE ByG P Bevan 





KENT ByG P Bevan, FSS 
LONDON, THROUGH Bythe 
Rev W J Loftte, BA, FSA 
LONDON, ROUND ABOUT 
By the Rev W J Loftie, BA 

NORFOLK By Walter Rye 

SOMERSETSHIRE ByR N 
Worth, FGS 

SUFF LK ByDr J E Taylor 

SURREY ByG P Bevan, FSS 

SUSSEX By G F Chambers, 
FRAS 

WARWICK ByG P Bevan 

WILTSHIRE ByR N Worth 

WYE (The) AND ITS NEIGH- 
BOURHOOD ByG P Bevan 

YORKSHIRE (NORTH AND 
EAST RIDINGS) ByG P 


Bevan, FSS 
(WEST RID- 


YORKSHIRE 
ING) ByG P Bevan, FSS 


Tourists’ Catalogue Free for Penny Stamp 


NEW EDITION OF PROFESSOR MARSHALL'S 


New Elution, Just Published 
ANATOMY —An ATLAS of ANATOMY , or, Pictures 


of the Human Bədy In 24 Quarto Coloured Plates, comprising 109 
Seprrate Figures With Descriptive Letterpress, by Mrs FENWICK 
MILLER Third Edition, Fcap Folio, Cloth, ras 6g 


New Edition, Just Published 
BOTANY—BOTANY for BEGINNERS A Short 


Course of Elementary Instruction in Practical Botany for Junior 
Classes and Children By the Rev Pré G HENSLOW, MA, 
FLS,FGS, Examrerin Natural Science for the College of Pre 
ceptors Fourth and Cheaper Edition, Crown 8vo, with 30 Plates, 
Cloth, 2s 6d 


BOTANY —FLORAL DISSECTIONS, Illustrative of 
‘Typical Genera of the British Natural Orders Lithogriphed by the 
Rev GEORGE HENSLOW, FLS 8 Plates, contamng many 
Hundred Illustrations Third Edition Demy 4to, with Descriptive 
Letterpress, Boards, 4s 


BOTANY —BOTANICAL TABLES for the USE of 
JUNIOR SCUDENIS Tuible of Comman Terns used in the Cam- 
bridge Local Examinations for Juniors By ARABELLA B BUCK 
LEY New and Revised dition Folded in Cloth Cover, 1s 6¢ 


GEOLOGY —OUTLINES of GEOLOGY an Intro- 
duction to the Science for Junior Students and General Readers By 
JAMESGLIKIE, LLD,F R S , Murchison ®rofessor of Geology and 
Mineralogy in the Unrversity of Edinburgh Large Post 8vo, with 400 
Illustrations, Cloth, r2s 


GEOLOGY —ROCK HISTORY a Concise Note-book 
of Geology havirg Spezial Reference to the English and Welsh Forma- 
tions By C L BARNES, M A Science Master at Bromsgrove School 


With Coloured Maps of Strata, and Illustrations of Fossils Crown 8vo, 
Cloth, 6s 


e 

GEOGRAPHY —PHYSICAL, HISTORICAL, POLI- 
TICAL, and DESCRIPTIVE GEOGRAPHY By KEITH JOHN 

STON, FRGS ‘1mmrd Edition Revised by E G RAVENSTEIN, 
FRGS Large Post 3vo, with [Illustrations and 21 Maps, Cloth, ras 


GEOGRAPHY —A SCHOOL PHYSICAL and DE- 
SCRIPTIVE GEOGRAPHY By KEITH J )HNSILON, FRGS 
Fourth Edition Revised by E G Ravenstein, F RGS With Maps 
and Illustrations Crown 8vo, Cloth, 6s 


London EDWARD STANFORD, 55 Charing Cioss, S W 





PRACTICAL ZOOLOGY 


Just published, Second Edition, Revised, with additional Illustrations, Crown 8vo, ros 6@ 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
By A MILNES MARSHALL, MD, DSc, M.A, FRS, 


Professor ın the Victoria University , Beyer Professor of Zoology in Owens College , late Fellow of St John’s College, Cambridge 


Assisted by 


C HERBERT HURST, 
Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester 


London 


SMITH, ELDER & CO, 15 Waterloo Place 
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~—~sEssy Slides, and Accessories. 
99 HATTON GARDEN, 






Magic Lanterns, 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND 
Their last published Catalogue 1s 


No 88 MAMMALIA, including Cetacea, Sirema, and Pinnipedia ORNI- 
THOLOGY, including Eggs and Nests 


FAUNAS of the Continents of 


Europe, Africa, America, Asia, also Faunas of the Arctic Regions and 


Australasia 


ZOOLOGICAL VOYAGES and Geographical Works 


PRICE 6d, POSTAGE FREE 





DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 


PERKEN, SON, & RAYMENT 


Manufacture for the Trade ONLY 


CAMERAS, LENSES, 


Apparatus for Enlarging, fy 


ize à Thermometers, 

j a Ni Barometers, Se 
== Microscopes, & eoki 
i Scientific Apparatus. Ps 


“ OPTIMUS” 


CaTaLocuE FREE 






LONDON, EC. `. 





Mathematical Instrument Manufacturer t#H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtamed the only Medal in the Great Eahibition of 1862 for 
Excellence of Constructicn of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address —GREAT TURNSTILE, HOLBORN, LONDON, WC 
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SUBSCRIPTIONS TO “NATURE.” 


s d 
Yearly- s o eaba (ee eee Sse, We B80 
Half-yearly. . 2... «.. . +14 6 
Quarterly . sn e. veeres FE 
To the United States, the Continent, &e :— 
s d 
Yearly . . eee we ee we we 2 30 6 
Half-yearly . s 06. 001 ee tw 15 6 
Quarterly oe 8 5 .....ĝß o 
To India, China, and Japan :— 
s d 
Yearly dow a wa e.e.. s 0 32 6 
Half-yearly E A Š 16 6 
Quarterly . ee so « 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s 6d. 9d per Line after. 
Sse 


d 
One-Eighth Page, or Quarter Column. . . © 18 6 
Quarter Page, or Halfa Column. . ++I 15 0 
Half a Page, ora Column . + « 3 50 
Whole Page x . 660 


Money Orders payable to MACMILLAN & CO 
OFFICE - 29 BEDFORD STREET, STRAND, W C. 


Biary of Societies, 
LONDON 


THURSDAY, May 31 


Royat Socrety, at 4 30 —On the Effect of Occluded Gases on the Thermo 
electric Properties of Bodies and on their Resistances , also on the 
Thermo electric and other Properties of Graphite and Carbon Dr J 
Monchman —Colour Photometry, Part II the Measurement of Re- 
flected Colours Capt Abney, FR S, and Major-General Festing, 
F RS —tThe Conditions of the Evolution of Gases from Homogeneous 





Liquids V H_Veley —Investigations on the Spectrum of Magnesium, 
No II Prof Liveing, F R S , and Prof Dewar, FRS 


SOCIETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS at 8—On the 
Influence Machine from 1788 to 1888 Prof Silvanus P Thompson 
ROYAL INSTITUTION, at 3 —The Growth and Sculpture of the Alps Prof 


I G Bonney, FRS 
FRIDAY, Jung r 
GgotoGtTi ASSOCIATION, at 8 —The Natural History of Gypsum J G 
oodchi 
Rovav INSTITUTION, at 9 —Earthquakes, and how to Measure them 


Prof J A Ewmg 
SATURDAY, June 2 
Rovat INSTITUTION, at 3—Count Tolsto1as Novelist and Thinker 


Prof C E Turner 
MONDAY, June 4 
Society oF CHEMICAL INDUSTRY, at 8 —The Mode of Using Char in 
Sugar Refinng B E R andJ A. R Newlands —The Adulteration of 
Olive Oil and Methods of Detection Thos T P Bruce Warren 
ROYAL INSTITUTION, at 5 —General Monthly Meeting 
TUESDAY, Jure 5 
ZooLOGICAL SOCIETY, at 830—On Lepidoptera Collected by Major 
Yerbury in Western India ın 1886 and 18297 W Warren —Report on a 
Collection of Echinoderms made at Tuticorin, Madras Prof F Jeffrey 
Bell —On the Sternal Gland of a Spectes of Didelphys F E Beddard 
VICTORIA INSTITUTE, at 8 —Paper by C S Wilkinson 
Rovat INSTITUTION, at 3—Conventions and Conventionality in Art 


Sidney Colvin 
WEDNESDAY, June 6 

GEOLOGICAL Society, at 8—On the Sudbury Copper Deposit (Canada) 
J H Collins —Notes on some of the Aunferous Tracts of Mysore Pro 
vince, Southern India George Attwood —On the Durham Salt District 
E Wilson —On the Occurrence of Calcisphera in the Carboniferous 
Timestone of Gloucestershire E Wethered —Second Note on the Move- 
ment of Scree Material Charles Davison Communicated by Prof 1 G 


Bonney, F RS 
THURSDAY, Juxe7 

CHEMICAL SOCIETY, at 8—Ballot for the Election of Fellows —The 
Chemical Action of some Micro organisms G R Warrington, F R S— 
The Optical and Chemical Properties of Caoutchouc J H Gladstone, 
FRS,andW Hibbert 

Rovat INSTITUTION, at 3 „The Growth and Sculpture of the Alps Prof 
T G Bonney, FRS 

Brotocicar Society University COLLEGE, at 8 —The Pygmy Races of 
Men Prof W H Flower, FRS 


FRIDAY, Juve8 


ROYAL ASTRONOMICAL SOCIETY, at 8 
Rovat INSTITUTION, at g —Phosphorescence and Ozone 


FRS 
SATURDAY, June 9 
Pavsicat Society, at 3 —On the Analogy between Gases and Substances 
m Dilute Solution Prof J H vin’t Hoff Communicated by Prof W 
Ramsay —Exiubition of a Lantern W Lant Carpenter 
Rovat INSTITUTION, at 3 —Count Tolstot as Novelist and Thinker Prof 
C E Tumer 


Prof Dewar, 
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BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, Wc 


Complete Illustrate? Catalogue of Chemical Apparatus, post 
jiee, ts 6d 


orstoras 


ACID PHOSPHATE, 


A liquid preparatron of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion 
Nervousness, Weakened Energy, Indigestion 
As a Drink in Fevers, Ete. 


It makes a Dehcious Dink Invigorating and Strengthening, 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. L, U.S.A, 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA- 


MADE WITH BOILING MILK 
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MESSRS. MACMILLAN & 00.3 PUBLICATIONS. 





NATURAL PHILOSOPHY 


Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, MA, LLD, FRS, and W W 
HALDAN b GEE, BSc Crown 8vo 

Vol I -GENERAL PHYSICAL PROCESSES ós 
Vol II -ELECLRICITY AND MAGNETISM 7s 6d 
Vol III —UPTICS, HEAT, AND SOUND [Zz the press 

Practical Physics for Schools and the Junior 

Students of Colleges By the same Authors 
Vol I ELECTRICITY AND MAGNETISM 2s 67 

On Light Being the Burnett Lectures, de- 
livered in Aberdeen ın 1883, 1884, 1885 By GEORGE GABRIEL 
STOKES, MA, PRS, &c, Fellow of Pembroke College, and 
Lucastan Professor of Mathematics ım the University of Cambridge 
First Course ON THE NATURE or LIGHT —Second Course ON 
LIGHT AS A MEANS OF INVESTIGATION —Third Course ON THE 
BenericiaL Errecrs or Licht Crown vo 7s 6d 

*,* The Second and Third Courses may be had separately, price2s 6d cach 

An Elementary Treatise on Sound. By 
W H STONE MD WithIillustrations 318mo 35 6d 

Heat By P G Tait,MA, Sec RSE, for- 
merly Fellow of St Peter’s College, Cambridge, Professor of Natural 
Pnilosophy in the University of Edinburgh Crown 8.0 6s 

Elementary Lessons in Electricity and 
MAGNETISM By SILVANUS P THOMPSON, Principal and 
Professor of Physics in the Technical College, Finsbury With Ilus- 
trations New Edition, Revised ‘Ywenty-E:ghth Thousand Fcap 
8vo 4s 6d 

Electrostatics and Magnetism, Reprints of 
Paperson By Sir WILLIAM THOMSON, DCL,LLD,FRS, 
F RSE, Fellow of St Peter's College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow Second Edition 
Medium 8vo 18s 

The Motion of Vortex Rings, a Treatise on 
An Essay to which the Adams Prize was adjudged in_1882 ın the Uni- 
versity of Camb'dge ByJ J THOMSON, MA,FRS, Fellow of 
Trinity College, and Cavendish Professor of Eaper‘mental Physics, 
Cambridge With Diagrams 8vo 6s 

Applications of Dynamics to Physics and 
CHEMISIRY By thesage Author Crown 8vo 7s 6d 

Natural Philosophy for Beginners. By I 
TODHUN‘LER, MA, FRS, DSc Part I The Properties of 

3s 6d Part II Sound, Light, 


Solid and Fluid Bodies 18m) 
and Heat x8mo 3s 6a 

Heat and Electricity, A Collection of Ex- 
AMPLES ON By H H TURNER, BA, Fellow of Trimty Col- 
lege, Cambridge Crown8vo 2s 6ď 

Light A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN By LEWIS WRIGHT 
With nearly 200 Engravings and Coloured Plates Crown 8vo 7s 6d 


ASTRONOMY. 


Popular Astronomy With Illustrations by 
SrG B AIRY, KCB, formerly Astronomez-Royat New Edition 
imo 4s 6d 

Transit of Venus, 
fessor of Natural Philosophy in the Andersonian University, Glasgow 
Illustrated Crown 8vo 3s 6d (Nature Series 

A Treatise on Astronomy, for the Use of 
Colleges and Schools By HUGH GODFRAY, M A, Mathematical 
Tecrarer at Pembroke College, Cambridge Fourth Edition 8vo 
12s 

An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 
eae By the same Author Second Edit on, Revised Crown 8vo 
55 

Primer of Astronomy. By J Norman 
LOCKYER, FRS With Numerous Illustrations New Edition 
18mo ıs [Sczence Primers 

Elementary Lessons ın Astronomy. By 
the same Author With Coloured Diagram of the Spectra of the Sun, 
Stars, and Nebula, and Numerous Illustrations New Edition, Revised 
Fcap 8vo 55 6d 

The Chemistry of the Sun. By the same 


Author With Illustrations 8vo 145 
Questions on Lockyer’s Elementary Les- 


SONS IN ASTRONOMY For the Use of Schools By JOHN 
FORBES-ROBERTSON 18mo, Cloth imp 1s 6¢ 
Popular Astronomy By S Newcomb, LL.D., 


Professor U S Naval Observatory Waith x12 Illustrations and 5 Maps 
ofthe Stars Second Edition, Revised. 8vo 185 


- MACMILLAN & 


By G Forbes, M A, Pro- | 


CHEMISTRY, 


A Manual of Inorganic Chemistry. By 
HENRY ARMSTRONG, PhD,F RS, Professor of Chemistry in 
the City and Guilds of London Technical Institute Crown 8vo 

[Ix preparation 

The Owens College Course of Practical 
ORGANIC CHEMISTRY ByJULIUSB COHEN, PhD,FCS 
Assistant Lecturer on Chemistry ın the Owers College, Manchester, 
With a Preface by Sr HENRY ROSCOE, FRS, and C 
SCHORLEMMER,FI.S Fcap 8vo 2s 6d 

Elements of Chemical Physics By Josiah 
P COOKE, Junr, Ervicg Professor of Chemistry and Mineralogy in 
Harvard University Fourth Edıtion Royal8vo ais 

A System of Volumetric Analysis By Dr 
EMILFLEISCHER Translated, with Notesand Additions, from the 
Second German Editon by M M PATIISON MUIR, FRSE 
Illustrated Crown 8vo 7s 62 

Agricultural Chemical Analysis, a Hand- 
BOOk OF By PERCY FARADAY FRANKLAND, PhD, 
BSc,FCS Founded upon Lectfaden fur die Agriculture Chentusche 
Analyse, von Dr F Krocker Crown8s0 75 6d 

A Course of Quantitative Analysis for 
SIUDENTS ByW NOELHARTLEY,F RS Globe 8vo 55 

The Owens College Junior Course of Practical 
CHEMISTRY By FRANCIS JONES, FRSE,FCS, Chemical 
Master in the Gramma: School, Manchester With Preface by Sir 
Henry Roscoz, F R S and Illustrations NewEdit x18mo_ 2s 6d 

Questions on Chemistry A Series of Prob- 
lems and Exercises ın Inorganic and Organ c Chemistry By the 
same Author Fcap 8vo 3s 

Blowpipe Analysis. By J. Landauer 
Authorized Enghsk Editon By J TAYLOR and W E KAY, of 
Owens College, Manchester Extra Fcap 8vo 4s 6d 

Chemical Arithmetic. With 1200 Problems 
By SYDNEY LUPTON, MA, FCS, FIC, formerly Assistant 

Master at Harrow Second Edition, Revised and Abridged Fcap 8vo 


4s 6a 

Practical Chemistry for Medical Students 
Specia'ly ar-anged for the first M B Course ByM M PATTISON 
MUIR, FRSE Fcap 8vo rs 6d 

The Elements of Thermal Chemistry. By 
M M PATTISON MUIR, MA,F RSE, Fellow and Prælector of 
Chemistry in Gonville and Carus College, Cambridge, assisted by 
DAWID MUIR WILSCN 8vo res 64 

Compounds of Carbon, or, Organic Che- 
mistry an Introduction to the Study of By IRA REMSEN, Professor 
of Chemistry in the Johns Hopkins University Crown 8vo 6s 6¢@ 

An Introduction to the Study of Chemistry 
oro CHEMISTRY) By the same Author Crown 8vo 
6s 

The Elements of Chemistry A Text-book 


for Beginners By the Same Fcap 8vo 2s 6d 
Primer of Chemistry By sir Henry E 
ROSCOE, F RS, formerly Professor of Chemistry in the Victona 
University, the Owens College, Manchester With Numerous Illustra- 
tions New Edition With Questions 18mo_ 1s 
(Sczence Primers 
Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC By the same Author With Numerous Illustrations 
and Chromolhtho of the Sclar Spectrum, and of the Alkalies and Alkaline 
Earths New Edition Fcap 8vo 4s 6d 
Inorganic and Organic Chemistry A Com- 
plete Treatise on Inorgan c and Organic Chemistry By Sir HENRY 
E ROSCOE,F RS ,and Prof C SCHORLEMMER, FRS With 
Illustrations Medium 8vo 
Vols I and II—INORGANIC CHEMISTRY 
Vol I—The Non-Metallic Elements z2rs Vol II Part I—Mefals 
18s Vol II PartI] —Metals 18s 
Vol III -ORGANIC CHEMISTRY 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry With Numerous Illustrations Fcur Parts PartsI,II, 
and IV ,21s each Part III , 18s 
A Series of Chemical Problems, prepared 
with Special Reference to Sir H E  Roscoe’s Lessons in Elementary 
Chemistry By Professor T E THORPE, FRS Adapted for the 
Preparation of Students “or the Government, Science, and Society of 
Arts Examinations Wit1 a Preface by Sir Henry E Roscoz, F RS 
New Edition, with Key 18mo 2s 
A Treatise on Ckemical Physics By T. E. 
THORPE, PhD, FRS, Professor of Chemistry in the Normal 
School of Science, and Prof A W RUCKER Illustrated 8vo 
(ln preparation 


Metals and their Chief Industrial Applica- 
TIONS ByC ALDER WRIGHT, D Sc, &c, Lecturer on Chemistry 
an St Mary’s Hospital Medical School Extra Fcap 8vo, 35 6g 


CO, LONDON. 


May 31, 1888] 


BIOLOGY. 
ON THE COLOUR OF FLOWERS, as Illustrated 


in the Britsh Fkra By GRANT ALLEN With Iustratrons 


Crown 8vo 43s td [Nature Serres 
A TREATISE ON COMPARATIVE EM BRYO- 
LOGY By F M BALFOUR, MA »F RS, Fellow and Lecturer cf 
Trinity College, Cambridge With Illustrations Second Edit.cn, 
reprinted without alteration from the First Edition In 2 vole 8vo 
Vol I 38s Vol IJ ars 
A GENERAL TEXT-BOOK OF BOTANY By 


ISAAC BAYLEY BALFOUR, FRS » Professor of Botany in the 
University of Oxford, ind H MARSHALL WARD, Fellow of Christ’s 
College, Cambridge, and Professor of Botany in the Royal Indian 
Enginecring College, Cooper's Hill 8vo [Lu preparation 


FIRST LESSONS IN PRACTICAL BOTANY. 
ByG T RETLANY,MA,FIS ı formerly Lecturer in Betany at 
Guy’s Hospital Medical School x8n0 rs 


COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY By F O BOWER, MA » FLS, Professor of 
Botany in the University of Glasgow Second Edit n, Revised and 
Enlarged Cran 8vo, rcs 6@ Orin Two Parts— 

Part I —PHAN sh \GAMA—PTERIDOPHYTA 6s 

Part II —BRYOPHYTA—THALLOPHYTA 4s 6d 


MEMORIAL NOTICES OF CHARLES DARWIN, 
FRS,&c By7 H HUXLEY, FRS,G I ROMANES,IF RS, 
ARCHIBALD GEIKIE, FRS, andW 1 THISLLTON DYER, 
FRS Rermnted from Nature With a Portrait engraved by C H 
JEENS Crown 8v> as 6d LVature Series 


A MANUAL OF ELEMENTARY PRACTICAL 
HISTOLOGY ByW FEARNLEY Wih Illustraticns Cr 8vo 7s 6d 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA By WILLIAM HENRY FLOWER, 
LLD,FRS_ Director of the Natural History Departments of tke 
Bntish Museum, late Hunterian Professor of Comparative a wk 
and Physiology in the Royal College of Surgeons of England Wit 
numerous Illustrations ‘Lhird Edition Revised with the assistance 
of Hans Gavow, Ph D , M A, Lecturer on the Advanced Morphology 
of Vertebrates, and Strickland Curator in the University cf Cambridge 


Crown 8vo ics 6d 
PRIMER OF PHYSIOLOGY By MICHAEL 


FOSTER, MD, Sec R S , Professor of Physiology in the University 
of Cambridge With Numerous Illustrations New Edition .18mo 1s 


A TEXT-BOOK OF PHYSIOLOGY By the same 
Author With Illustrations Fourth Edition, Revised  8vo ass 
By 


THE ELEMENTS OF EMBRYOLOGY. 
MICHAEL F STER,MA, MD, LLD ı Sec R S , Pre fescor of 
Physiology in the University of Cambridge, Fellow of Innity College, 
Cambridge and the late FRANCIS M BALFOUR, MÀ LLD, 
F RS, Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology inthe University Second Edition, Revised Edited by 
Apam SEDGWICK MA, Fellow and As istant Lecturer cf Trinity 
College, Cambridge and WALTER Hearz, Demonstrator in the 
Morphological Lab ratory of the University of Cambridge W th 
Illustrations Crewn 8vo Ios 6d 


COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY By Prof MICHAEL FOSTER, M D ,Sec RS, 
&c,andJ N LANGLEY, MA,FRS » Fellow of Trinity College, 
Cambridge Fifth Edition Crown 8vo qs 6a 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY Including an Account 
of the Chemical Cha ges occurring in Disease By A GAMGEE, 
MD,FRS formerly Professor of Physiology in the Victoria Uni- 


A 


_, aa 


versity, the Owens College, Manchester 2 Vols 810 With Illustra- 
tions Vol I 18s [Vo?} II in the press 
STRUCTURAL BOTAN Y, OR ORGANO- 


* GRAPHY ON 1HE BASIS OF MORPHOLOGY To which are 
added the Princ ples of Taxonomy and Phytography, and a Gk ssary 
of Botanical Terns By Prof ASA GRAY, LL D Bvo 105 67 

PRIMER OF BOTANY. By Sir J D Hoorrr, 
KCSI,CB MD,FRS DCL With Numerous Illustrations 
New Edition 1fmo [Scrence Primers 


THE STUDENTS FLORA OF THE BRITISH 
ISLANDS Py the same Author 3rdEdit ,Revised Globe8vo ros 6d 


AN ATLAS OF PRACTICAL ELEMENTARY 


BIOLOGY By G B HOWES, Assistant Professor of Zoology, 
Normal School of Science and Royal School cf Mines With a Preface 
by THomas Hen: y Huxrey, F RS Royal gto ras 


A COURSE OF PRACTICAL INSTRUCTION IN 
EI EMENTARY BI LOGY ByT H HUXLEY, FRS,LLD, 
assisted by H N MARTIN, MA, MB »DSc,FRS Fellow of 
Christ’s College, Cimbridge New Ediuon, revised and eatended by 

B Howrs, As istant Professer cf Zook g3, Normal Schcol of Science 
and Royal School af Mines, and D H Scorr, MA PhD s Assistant 
Professor of Botany, Normal Schcol of Science and Royal School cf 
Mines With a Preface by T H Hvuarry,F RS Cr Bo tos 6d 
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MESSRS. MACMILLAN & 6O.’S PUBLICATIONS, 


INTRODUCTORY PRIMER OF SCIENCE By 
THOMAS HENRY HUXLEY, FR S 18mo ae 


LESSONS IN ELEMENTARY PHYSIOLCGY. 


By the same Authcr With Numerous Illustraticns New Edition, 
Revied Fcap 810 4s Ed 
QUESTIONS ON HUXLEY’S PHYSIOLOGY 


FOR SCHOOLS By T ALCOCK, MD New Editon 18ro0 
6d 


EUROPEAN BUTTERFLIES, A HAND-BOOK 
OF _ ByW F DE VISMES KANE, MA,MRIA >» Member cf 


the Entomological Society of London, & With Copper Plate Illustra- 
tions Crown 8vo 10s 6d 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS, 
Reprinted from the “Hand bock of Eurcpcan Butterflies” Crown 


8vo ıs 
MICRO-ORGANISMS AND DISEASE. An In- 


troduction nto the Study of Specific Micro Organıms By E KLEIN, 
MD,FRS, Lecturer on General Anatcmy and Physiology in tke 
Medical School of St Bartholomew’s Hospital London ‘With x21 
Illustratiors Third Edition, Revised Crown8vo0 6s 


THE BACTERIA IN ASIATIC CHOLERA By 
the Same Crown 8o (in preparation 
A TEXT-BOOK OF Z00LOGY By Piof E Ray 
LANKESTER, FRS 8o [ln preparation 
DEGENERATION A CHAPTER IN DARWIN- 

ISM Bythesame Author Illustrated Crown ay 2s as 
Nature Series 
THE ORIGIN AND METAMORPHOSES OF 
INSECTS By SIR JOHN LUBBOCK, M P, FRS, DCL 
With Numerous Illustrations New Edition Crowa ae one 
Nature Series 
ON BRITISH WILD FLOWERS CONSIDERED 
IN RELATION TO INSECTS By the same Author Wıth 
Numerous Illustrations New Edition Crown 8v0 ute x 
Nature Series 
FLOWERS, FRUITS, AND LEAVES By the 
same Author Witl Illustrations Crown 810 4s 6d 
[Nature Series 
LESSONS IN ELEMENTARY ANATOMY By 
ST_ GEORGE MIVART, FRS Lecturer on Comparative Anatomy 
at St Mary’s Hospral With upwards of 400 Illustrations Fcap 8vo. 
S 


6s 6d 
THE COMMON FROG By the same Author. 
W th Numerous Illustrations Crown 8vo 38 6d [Nature Series 


THE FERTILIZATION OF FLOWERS By Pro- 


fesor HERMANN MULLER Trnslated and Edited by D'Arcy 
W Txouwrson, BA, Professor of Biology in University College, 


Dundee With a Preface by CHARLES Darwin, FRS Wih 
Numerous Illustrations Medium 8vo 21s 
FIRST BOOK OF INDIAN BOTANY. By 


DANIEL OLIVER, FRS, &c, Professor of Botany in University 
College, London, & With Numercus Illustrations Extra Fcap 8vo 
6s 


LESSONS IN ELEMENTARY BOTANY. By 


the same Author Withnearly 200 Illustrations New Edition Feap 
8vo as 6a 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA) By T JEFFREY PAF KER, BSc London, 
Professor of Biology ın the University of Otago, New Zealand With 
Illustrations Crown 8vo 8s 6d 

LESSONS IN ELEMENTARY BIOLOGY By 
the same Author With Illustrations 8vo [Zz the press 


THE MORPHOLOGY OF THE SKULL 
Prof W K PARKER, F RS,andG T BETTANY Illustrated 
rown ovo 10s 


THE SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION By G J ROMANES, MA, LLD, FRS 
Zoological Secretary to the Linnean Scciety Crown 8vo 2s 6d 

[Vature Series 


DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI By WORTH- 
INGTON G SMITH, FLS, MAI » Member of the Scientific 
Committee R HS With 143 New Illustratens, Drawn and Engraved 
from Nature by the Author Fcap 8vo 4s 6d 


r? 

ELEMENTS CF THE COMPARATIVE ANA- 
TOMYOFVERTEBRATES Adapted from the German ofROBERT 
WIEDERSHEIM Pfbfessor of Anatomy, and Director of the Institute 
of Human and Compagative Anatomy in the University of Frieburg- 
in Baden, by W Newton PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire With Addr- 
tions by the Author and Translator With Two Hundred and Seventy 
Woodcuts Medium 8vo 125 6d 


CO, LONDON. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Reproductive Organs of Orchis, Section through Pastil, Anther, Pollen 


tube, and Ovary Quite New I 6 
Budding Stem of Citron Io 
Section through entire Bud of Lily, showing Ovary, Anthers, Pollen- 

grains, Petals, &c , z# sutz . 20 
Fertile Branch of Chara, showing Antheridia and Archegoma 1 o 
Anatomy of Leaf, nine Pieces on one Slide 2 
spar te and Archegonia of Moss, mounted separately on one 

1de 2 O 
Fungoid Blight of Grape Vine, Oidium Tuckert r 6 
Umeellular Plant, Protococcus viridis j Io 
Yeast Plant, Torula Cerevisize » I 0 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


s 
Section of Barbadoes Rock, showing Polycistina « oe oor 
Section through Head of Foetal Rat Very Perfect 2 
Actinomycosis in Section of Tongue of Cow - 2 
Human Fleas, Male and Femele, on one Shide 2 
Very fine Opaque Groups of Diatoms 2s, 38, 48,and 5s each 
Type Slide of about seventy Diatoms from Oamaru, N 10 
Honizonta! Section through en-tre Young Frog 
Five Typical Examples of Blcod—from Man, Bird, Fish, Snake, and 
Frog—on one Slide 5 
Very Fine 6 
I 


oooga 


on 


Transverse Section through entire Tooth of Horse 
Spinning Organs of Silkworm 
Licmophora flabellata Very Good 1 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


oc0oo 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 


313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


ESTABLISHED 1837. 





000 SOLD. 


2-MAN TO roo H P INDICATED 


GAS-ENGINE. 
OVER 27 


CROSSLEY’S 
“OTTO” 





CROSSLEY BROS, 
imi 


ted, 
MANCHESTER. 


cutting, Oe 


L 


Suitable for Country Mansions. 
amateur's workshop, laundry machinery, chaff 


cí 
o-MAN OTTO” AND PUMP, 
Pump can be disconnected at pleasure, and 
Engine used for other purposes, such as driving 


CROSSLEY’S 


{538 












































































































































NIW EH AGO 
MAKERS 
LONDON. 
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ELECTRICAL, MICROSCOPICAL, PHOTOGRA- 
PHIC, and other SCIENTIFIC APPARATUS, 
BOTANICAL, ENTOMOLOGICAL, GEOLOGICAL, 
and MEDICAL SPECIMENS, 
SCIENTIFIC INSTRUMENTS, &c, &, 


All easily BOUGHT, SOLD, or EXCHANGED by Pnivate Persons 
through the medium of 


THE BAZAAR, EXCHANGE, AND MART 
("That useful but seductive journal "—Sazurday Review), 
ESTABLISHED 20 YEARS 
To be Red at all Bookstalls and Newsagepts, o front the Office 

Price 2d * 
OFFICE —170 STRAND, LONDON 





of Lantern Polanscope 
For Particulars of POLARISCOPES 
and MICRO POLARISCOPES for 
mm] Screen Projection, LANTERN MI 
CROSCOPES, OPTICAL and ELEC 
cy TRIC LANTERNS, SLIDES, &c ,see 
Catalogue, 4 Stamps 


Sczenizfic Apparatus of every Descrip 
tron for Colleges, Institutions, &c 


Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept 
FLEET STREET LONDON 


ECTION Gives better results than any other form 
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NEW SERIALS. 

Standard Works, in Monthly Parts, price 7d each To be had through 
any Bookseller, or post free from the Publisher — 

FERNS —Drugry's CHOICE BRITISH FERNS, Their Varieti€s 
and Culture With IlLlustratiors of about 120 Select Forms In 5 Parts 

COINS —Txorpurn'’s GUIDE TO COINS OF GREAT BRITAIN 
AND IRELAND, and ther Value With Facsimile Plates in Gold and 
Silver In ro Parts 

PIGEONS —LyrLL’s FANCY PIGEONS 
every Known Variety Coloured Plates In 18 Parts 

CAGE BIRDS,—Wattacz’s BRITISH CAGE BIRDS, and thar 
Breeding, Rearing, and Management Coloured Plates In 16 Parts 

CANARIES —WaLttace’s CANARY BOOK With a number of 
Coloured Plates In 10 Parts 

PARROTS —Russ’s SPEAKING PARROTS With Coloured Plates 
Of great interest to all Parrot keepers In 8 Parts 

VIOLIN —Fixewtne’s PRACTICAL VIOLIN SCHOOL Anunvalu- 
able Tutor for all Home Learners of the Violin With numerous Exercises 
In r4 Parts 

ANGLING —BickErpyke’s ALL-ROUND ANGLER _ On Coarse 
Fis‘ung, Pike Fishing, Game F.shing, and Sea Fishing In 8 Parts 

Monthly Parts, Price 7g each 
London L UPCO1T GILL, 170 Strand, W C 


With Desenptions of 








Printed by RicHarp Cray AND Sons Lrurrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, ın the City o" London, and Published by 
MACMILLAY AND Co sgt the Office, 29 and 30 Bedford Street Covent Garden —I'nurspay, May 31, 1888 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘' To the soled ground 
Of Nature trusts the mind which builds for aye,” —WORDSWORTP, 


—a __ 











No. 971, VOL. 38] 








Registered as a Newspaper at the General Post Office } 


J. LANCASTER & SON, OPTICIANS, 


IRMINGHAM., 
The Largest Makers in the World OVER 35,000 SOLD 
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The 1888 LE MERITOIRE (PATENT) 








CAMERA, LENS, AND STAND 4} Pl 4 Pl } PI 
The 1888 LE MERVEILLEUX (Patent)| £1 1 o|£2 2 of £3 3 0 
The 1888 LE MERITOIRE (Patent) rm 6| 3 3 o| 410 0 
The 1888 INSIANTOGRAPH (Patent) | 2 2 of 4 4 o] 6 60 
The INTERNATIONAL (Patent) 2ro o| 5 9 ol 710 © 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 


SEIS MOGRAPHS 


From the Designs of Prof J A EWING 
A Sully-tllustraied Description will be sent on application 
Now Ready, Vol IX Partr 
Price to Subscribers 21s per Yearly Volume, post free 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co operation ap England of Prof W RUTHERFORD, 
FRS5, of Edinburgh, Prof J BURDON-SANDERSON, FRS i 
of Oxford, and ın America of Prof H P BOWDITCH, of Boston , 
Prof H NEWELL MARTIN, FRS, of Baltimore, Prof H C 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, MD, F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens , also by means of photography to make repreductions in photo- 
gravure, type blocks, photolithography, and various other processes 

‘Lhe Company are appointed Agents for the Microscopes of Ze1ss 

A Catalogue will be sent on appheation, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
actured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST -TIBB’S ROW, CAMBRIDGE 


THURSDAY, JUNE 7, 1888. 


[PRICE ONE SHILLING. 








[Al] Rights are Reserved 


BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use, their magnifying power 
1s very great They should be re- 
garded as Tglescopes , and where there 
1s a sufficient amount of light, objects 
may be easily made out by them which 
would be imvisible with any ordinary 
Binocular 

BINOCULAR TELESCOPE, 
with turning motion ın centre 
to adjust ıt to the width of the 
eyes, ın Solid Sling Leather 
Case 





£5 














Lllustrated Catalogueof Binoculars post 
Sree 





JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


THE RACES. 


ZAMBRA'S 
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CELEBRATED BINOCULARS. 
TWO AND THREE GUINEAS, m 
AND UPWARDS, IN SLING CASE, COMPLETE 


NEGRETT? & ZAMBRA, 


SCIENTIFIC InstRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches — 
45 CORNHILL, 122 REGENT STREET 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDFNHAM 
TFLEPHONE No 6583 Telegraphic Address--' NEGRETTI, LONDON ” 
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OPEN SCHOLARSHIPS in NATURAL 
SCIENCF of the value of 125 Guineas and {60 are awarded Annually 
w OCTOBER at SF J HOMAS'S HOSPLIAL VWkiDICALSCHOOL, 
Albert Embankment, SŁ For Particulars apply to the MEDICAL 


SECRETARY 
W M ORD, Dean 
R W REID, Vice Dean 


VICTORIA UNIVERSITY 


THE YORKSHIRE COLLEGE, I LEDS 


The PROFESSORSHIP of MATHEMATICS will shortly become 
vacant Applications for the Appointment, which will date from OCTOBER 
x, will be rece:ved up to JULY 3: St pend, £30c, with two thirds of Fees 
Competent Assistance is provided _ Further pa~ iculars may be obtained from 
the SECRETARY of the Yorkshire College, I eeds 


INSTITUTE of CHEMISTRY of GREAT 
BRITAIN and IRELAND. 


Examinations in PRACTICAL (CHEMISTRY f r the ASSOCIATE- 
SHIP of the INSTITU 1E will be held at KING’s COLLEGE, London, 
in JULY, Prof J MILLAR THOMSON, [RSE, Exammer Candi 
dates are required to produce evidence of hav ng passed through a course of 
Three Years’ Jraining in Chemistry, Physics, and Mathematics, at one of 
the Colleges app-cved by the Council 

According to the regulations, every Candidate must also pass an Examina- 
t on in Practical Chemistry, conducted by a Specal Examiner appointed by 
the Council, bef sre he can be admitted to the Associateshp 

Full particulars may be obtained on application to the Secretary, Mr 
CHAS E GROVFS, F RS, at the Qffices o* rhe Institute, 9 Adelphi 
Terrace, Lond n WC 








BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD 


NATURAL SCIENCE SCHOIARSHIPS AND EXHIBITIONS 


A Combined Exammation for Natural Science Scholarships and Fahibı 
tions wu] be held by the «above Col eges, Leginmng on TUESDAY, 
Noven ber zo, 1888 

Three Scholarships and two Exhibitions wi"! be offered, thè Scho'arships 
being worth £20 a Year 

The subjects for kaamination will be Phy-tcs, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these Particulars may be obtained by «apphcation to A VERNON 
HARCOURT, Christ Church, Oaford 


NATURAL HISTORY MUSEUM, 


CROMWELL ROAD, S.W. 
SWINEY LECTURES on GEOLOGY, ir e rnectt n with the Br tish 


Museum 

Prof McVAB, MD,FLS wildelser a Course cf Twelve Lectures 
on *' The Fossil Plants of the Paleozoic b.poch,’ on Mondays, Wednesdays, 
and Prndiys beginning JUNE 25 at4o’cloce Admission free 

By order of the Trustees W H LOWER, Director 


MINERALS.—On Sale an Extensive Col- 


lection cf MINFRALS conprsing 934 Specimens in Splendid Cond tion, 
with Cabinet Also a few good Freestone Fossis —May be seen on 
Application to ROBERT Ricuarvson, Southowram, near Hahfix 














FOR SALE —PORTABLE EQUATORIAL 
REFLECTOR, 6-inch Speculum, Revolving Body, Door for Speculum 
C ver, 3 Lye pieces, 6inch R A (Differential) Circles, 6 inch Dec 
Circle in Gun Metal, Case for ‘lube complete, and Cover for Head of 
kquatonal £25 Perfect crder —Address No 16a, Kerra & Co, 
Advertruing Agents, Edinburgh 











A DEMONSTRATOR in BIOLOGY will 
be required for the Yorkshire College, Leeds, in OCTOBER Stipend, 
475 —For particulars, apply to Prot MIALL, Leeds 


A GENTLEMAN STUDYING, or other- 
wise engaged, will find m-st comfortable APARTMENTS, with Board 
if desired in the House of a Lady Close to Italian, Danish, and Irish 
Eshibittons —Mrs G , 75 Finborough Roac, South Kensington 


F. H. BUTLER, M.A. Oxon, A-R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Reggntly Received —A Fine Series of Wea den Plant Remains, including 
various Ferms new to Britain , a large accgssian of Mounted Recent and 
Fossi! Feraminifera, Micros-ope Sectiots of Overley Hill Spherulitic 
Dev tnfied Lipante, Coll Gneiss, Riedere Lencite Phonolite, and Mon 
zonite 


Now in Stock —A limited number of Brilliant 


“Butterfly ” Twin Calcites from a new locality, between 
2 and 5 inches across, 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awardee at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 33 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers I eptodova hyalina, with sketch and 
desc ption He aso sent out Brachionus pala Lophopus crystallinus, 
Mel'certa ringens, Stephanoceros, Argulus foliaceus, Cordylophora lacustris, 
Trout Uva, Volvox globator , also Ameeba, Hydra, Vorticella, Crayfish, and 
other Specimens for (Hualey and Martin’s) Biological Laboratory work 
Weekly announcements will be made in this place of Organisms T B 
e 


1s supplying 
Specimen Tube, One Shilling, post free. 


Twenty sıx Tubes in Course of Sıx Months for Subscription of £1 18, 
or Twelve Tubes for 10s 64 


Portfolio of Drawings, Eleven Parts, rs each 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Shdes, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &e, &c » 


The List which includes some choice productionsfrom the Owens College 
(by permissio%), post free for One Stamp 


E GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabinets roo Specimens, 25s 
200 ditto, sos The best value obtainable 

Micro Sections of Rocksir great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS 


MR HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained ın Two 
extremely well-made Caoinets, each Cabinet consisting of 27 
drawers (19 x 174 X 34). 

The collectior was made by an Dush Gentleman MANY YEARS 
AGO, and contaiis examples from a number of Irish and other 
localities not now to be obtained 

On View 


o 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Estabhshed 1840 ] Opposite Norfolk Stree 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 


grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe , 


AUTOCOPYIST 


Very fluid ink, used withord:nary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lords, &c 


AUTOCOPYZST DEPT (AET Co, L4) 


London Wall, London, and 52 Printess Street, Manchester 


MOORE BROTHERS, 


Osteologists, &c., &c., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Agents to the Science and Art Department 


Skeletons, Disarticulated Skulls, Skeletons, ard Crustacea, Medels, 
Injected and other Dissectiors, &c , &c 

Prices quoted for any Series of Preparations illustrating any of the well- 
known text books 


Awarded Seven Medals and Five Diplomas. 











[Established 1840 
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MUSEUM GODEFFROY, HAMBURG. 


This grat and well known Zoological Collection having Leen purchased 
by Mr DAMON (Weymouth), Directors of Museums and others are 
mvisted to select from its nch stores specimens not otherwise obtainable 


BLASCHKA MODELS, 


Mr DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 62 








SHELLS 


Large Collections Special Lists for Purchasers of Gcnera and Species, 
also, Geographical Sets e 


ELEGANT SCIENTIFIC PRESENT.— 


FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty eight), wrceught in Crystal Glass of great 
lustre ln handsome Morocco Case, with Descriptive Catalogue, price 
412 12s —R DAMON, FG S, Weymouth 
Abridged Catalogue sent of Specimens and Collections ın FOSSILS, 
MINERALS, PALAEONTOLOGY, &c , also of ZOOLOGY ın all 
Departments 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7¢@ POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp » Illustrated with 16co Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J GRIFFIN AnD SONS, 22 GARRICK STREET, 
LONDON, WC 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 
PRACTICAL WORK ROCK SPECIMENS AND ROCK SEÇ. 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 


New Catalogue of Mineral Specimens, 











Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Mmerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks 
. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STRUET FITZROY SQUARE, LONDON, 


MORELLA MARMALADE, 


‘Lhe most delicious of all Preserves, also the strictly non-Alcohohe Wine, 
MORELLA, sull and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
e SPECIMENS, LITHOGRAPHY AND WOOD ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 


THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


‘Third Series Edited by J*E Hartinc, F L S., F ZS, member of the 
British Ornithologists’ Union , contains~ 


Orginal Articles by well known naturalists in every branch of zoology , 
habits of ammals arnval and departure of mgratory birds, occurrence of 
rare birds, distribution and migration of British fresh-water fish , new or 
rare marine fish, local aquaria, British reptiles, British fand and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles m various branches of zoologyt 
There are occasional woodcuts 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 
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Just Published, in Fcap 8vo, Limp Cioth, Gr Price 5s, with 14 


Illustrations, and Interleaved for Notes 
THE SHELL-COLLECTOR’S HAND- 


BOOK FOR ITHE FIELD Dy J W WILLIAMS, MA,DSc 
Contains full details of every Order Genus, Species, and Variety of 
British Land and Fresb-water Shells known to the Conchological 
Society up to the date of Publ cat on 


Detailed Prospectus on Appiuation 


Cheap, thoroughly good, and attractive hand-book, which can 
hardly fail to be highly appreciated "—Science Gossip 

“A strictly scientific httle treatise, ths excellent little manual ”— 
Schoolmaster 

“ About the handiest manual we know of on the subject The compiler 
has been aided by many of the first conchologicil author tes, while his own 
knowledge 1s unquestionable The hand-beok » well arranged, and 1s mter- 
leaved for additional notes "—Pudéeshers’ Circular 

“A valuable ecntnbution to conchological lternture ’—Jlorning Post 





In Crown gvo, Cloth Extra, Price 2s 6d 


GEOLOGY FOR ALL By J. LOGAN 
LOBLEY, FGS, &c, Professor of Phys ography, City of London 
College, Author of Mount Vesuvius,” © ‘Lhe Study of Geology,” &c , 
&c With Complete Tables of the Principal Rock-forming Minerals, 
Geological Strata, and of the Approximate Thicknesses of Strata 
Will be much mcre acceptable to general readers than are some 
other popular science publications It 1s possible for anyone to get 
a tolerably correct idea of the outlines of geology from a careful perusal of 
this book "—Szz/der 
ae Clear and concise résuzrte of facts The tone is reverent, the 
matter up to date Just the book for schools, and young students 
beginning the science for themselves Readable and entertaining style, 
and has given us great pleasure "5-H7esley Naturalist 


London ROPER & DROWLEY, 29 Ludgate Fill, E C 





&vo, Price 215 


THE SCIENCE OF THOUGHT. 


By F MAX MULLER 

The Natron (New York) —‘A work in whch two of the dryest and 
hardest of studies, analy.ic philology and mental philosophy, are made at 
once lucid and attractsse, is er acquis tion fur which all students of these 
mystenes have reason to be grateful ” 

Sir JAMES STEPHEN in the Nixefeenth Century —'‘If these works are 
ever accomphshed, Mr Max Muller will, I think, have a right to say that 
he has taught us more about philosophy ethan all other living writers put 
together , and Iam not at all sure that the same may not be said of his 
achievements, whether he publishes anything more or not ” 

M BARTHELEMY Sr Hivame, m his Rezort fo the French Institute 
(Seance du 5 Novemb;e) —*C’cst beaucoup dans des études aussi ardues 
d'apporter pour sa part des idées originales, qui doivent eveiller Yexamen, 
au nsque de la contradiction, venant dun écrivain aussi sivant et aussi 
autorisé ” 


London LONGMANS, GREEN, & CO 





NEW EDITION OF MI'1ICHELL’S ‘' ASSAYING” 


Stath Edition, with 201 Woodcuts, 8vo, Price 31s 6d 


A MANUAL OF 
PRACTICAL ASSAYING. 


By JOHN MITCHELL, FCS 
Edited by WILLIAM CROOKES, F R S, Pres C § 


*,* The last editicn cf Mitchell’s “Assayıng” was published in 1881, 
and, a new edition bemg required, the oprortunity has been taken of re- 
writing some of the descr ptions whch the progress of research had made 
old or ill adapted to mode~n requirements At the same time much new mate 
ter has been introduced, and matter which had become obsolete has been 
omitted The number of woodcuts has been increased from 188 m the last 
edition to 20x m the present edition, whilst the number of pages, notwith 
standing numerous excisions, has grown from 809 to 826 


London LONGMANS, GREEN, & CO 





MADE WITH BOILING WATER, 


EPPS’S. 


GRATEFUL—COMFORTING. 


CQCOA™- 


MADE WITH BOILING MILK. 
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“OPTIMUS ” 


CaraLocue FREE 


eia Thermometers, 

i Barometers, 
J Microscopes, & ¢ 
J Scientific Apparatus. 


LONDON, E.C. 
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Ths Day, Fourth Edition, with 36 Illustrations, Cloth, 3s 


MENT OF ACCUMULATORS 
INTERNATIONAL SCIENTIFIC SERIES. AOE re cae LIGHT INSTALLATIONS A 


— 
Crown 8vo, with 88 Illustrations, 5s 


ORIGIN of FLORAL STRUCTURES 
THROUGH INSECT 


OTHER AGENCIES. 


By the Rev. Prof GEORGE HENSLOW, 
FLS,FGS 


Crown 8yo, with 80 Illustrations, 5s 
' THE 


GEOLOGICAL HISTORY of PLANTS. 


By Sir J WILLIAM DAWSON, 
CMG,LLD,FRS,&c 


KEGAN PAUL, TRENCH, & CO 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND 


Their last published Catalogue 1s : 


No 88 MAMMALIA, including Cetacea, Sırema, and Pinmpedia ORNI- 
THOLOGY, including Eggs and Nests FAUNAS of the Continents of 
Europe, Africa, America, Asia, also Faunas of the Arctic Regions ard 
Australasia ZOOLOGICAL VOYAGES and Geographical Works 
PRICE 6d, POSTAGE FREE 


London 








Just Published, Royal 8vo, Price 1s 6¢ 


DISEASE Its Prevention and Cure by 


Simple Natural Means In Special Relation to the Ailment of the 
Emperor Frederick of Germany By C G GODFREY, Author of 
‘The Prevention of Cholera by Internal Disinfection ”” 


“Itis written with considerable force of asgument ”— Scotsman 
“We can say with allsincenty that its teaching 1s quite to our liking ”— 
Hastings Gazette e 


London H GREVEL & CO, 33 King Street, Covent Garden 


Practical Hand-book By SIR DAVID SALOMONS, Bart, MA 
Fourth Edition, Revised and Enlarged 





Just Published, Second Ediuon, with 60 Illustrat ons, Cloth, 3s 


ELECTRICAL INSTRUMENT MAKING 

FOR AMATEURS A Practical Hand-book By S R BOTTONE 

“Supplies a want felt by even the cleverest of young philosophers ”— 
Spectator 


London WHITTAKER & CO, Paternoster Square, E C 


Just Ready, tastefully pr nted, Crown 8vo, handsomely bound, Price ss 
Post Free 


NATUREG’S FAIRYLAND; 
Or, Rambles by Woodland, Meadow, Stream, and Shore. 
By H W S WORSLEY-BENISON, 


Fellow of the L nnean Society, Lecturer on Botany at Westminster Hospital 
Medical School 


“Seldom have the pages of any book afforded us greater pleasure than 
*Nature’s Fairyland,’ one intensely interesting to those who love Nature 
With the keen eye of observation characteristic of lovers of Nature, nothing 
1s too trivial to escape the author's notice Ina book so full of interesting 
matter it 1s difficult to decide which parts we prefer Any interested in 
insects will find useful information, Those who have learnt even in a small 
degree to appreciate the man fold beauties of Nature will fully appreciate 
the work "—Warehan and Isle of Purbeck Advertiser 


Lond n ELLIOT STOCK, 62 Paternoster Row, E C . 











Mathematical Instrument Manufacturer to M M Government, Co uneil of 
India, Science and Art Department, Admuralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address. —GREAT TURNSTILE, HOLBORN, LONDON, WC 
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SUBSCRIPTIONS TO “NATURE.” 
° 3 d 
Yearly... anene a aS ew we ee e280 
Half-yearly a. 2... ea + +14 6 
Quarterly s. sa s ee eee eee 6 
To the United States, the Continent, &c. .— 7 
s . 
Yearly... eee eee ee we 2 0 30 6 
Half-yearly .. 2... : ..I5 6 
Quarterly ete O aa a dover oo 820 
To India, China, and Japan .— 3 
$ 
Yearly a a es aa a e a 32 6 
Half-yearly ©. . 6. 16 6 
Quarterly A . .8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. gd per Lmg after, 
s 


One-Eighth Page, or Quarter Column. . . 018 6 
Quarter Page, or Half a Column. + «+I r5 0 
Half a Page, or a Column . . .., 350 
Whole Page. Si vient 3 . 660 


Money Ord&rs payableto MACMILLAN & CO 
OFFICE . 29 BEDFORD STREET, STRAND, WC, 


Diary of Societies, 


LONDON 


z THURSDAY, Juse7 

Royat Society, at 4 —Election of Fellows —Note on some of the Motor 
Functions of certain Cranial Nerves, and of the Three First Cervical Nerves 
in the Monkey (Macacus sinicus) Dr Beevor and Prof Horsley, F R S 
—An Additional Contribution to the Placentation of the Lemurs Sir W 
Turner, F R S —Note on the Coagulation of the Blood Dr Wooldridge 
Note on the Volumetric Determination of Uric Aad A M Gossage — 
On the Effects of Increased Arterial Pressure on the Mammalian Heart 
Prof J A. McWilliam 

CHEMICAL Sociery, at 8—Ballot for the Election of Fellows.—The 
Chemical Action of some Micro-organisms G R Warnngton, F R S — 
The Optical and Chemical Properties of Caoutchouc J H Gladstone, 

S, and W Hibbert 
Rovat INSTITUTION, at 3 —The Growth and Sculpture of the Alps Prof 
Bonney, F R 

Brotocicat SOCIETY, University COLLEGE, at 8 —The Pygmy Races of 

Men Prof W H Flower, FRS 


FRIDAY, Juve 8 


ROYAL ASTRONOMICAL SOCIETY, at 8 
Rovat Insrrrurion, at 9 —Phosphorescence and Ozone 
FR 


SATURDAY, Jue 9 


Pavysicat Society, at 3 — On the Analogy between Gases and Substances 
in Dilute Solution Prof J H van’t Hoff Communicated by Prof W 
Ramsay —Exhibition of a Lantern W Lant Carpenter 

Rovat INSTITUTION, at 3 —Count Tolstoi as Novelist and Thinker Prof 


C E Turner 
MONDAY, June rr 
ARISTOTELIAN SOCIETY, at 8 —Annual Meeting for Bus.ness 
TUESDAY, Jone 12 
ANTHROPOLOGICAL INSTITUTE, at 8 30 —Remarks on Mr Flinders Petre’s 
Collection of Ethnographic Types from the Monuments of Egypt Rev 
Henry George Tomkins 
WEDNESDAY, Jun 13 
Roya Microscoricat Society, at 8 —Additions to the Knowledge of the 
Carboniferous Foraminifera Rev W Howchin 
THURSDAY, JUNE 14 


MATHEMATICAL SOCIETY, at 8 —The Correlation of Two Spaces, each of 
Three Dimensions Dr Hirst, F R S —The Determination of the Circular 
P&ints at Infimty Rev Dr Taylor —Apphications of Elliptic Functions 


to the Theory of Twisted Quartics Prof G B Mathews —On Point-, 


Line , and Plane-Sources of Sound Lord Rayleigh, Sec R S —Note on 
Rationalization H Fortey 


SATURDAY, June 16 


Rovat INSTITUTION, at 3—Count Tolstoi as Novelist and Thinker 
Prof C E Turner . 


RIN [Mee 

LOWAYS PILLS sn 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD, a 


Powerful Invigorator of the System, ın cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





Prof Dewar, 











STANDARD 


Pays HALF A MILLION ANNUALLY 
in Death Claims 

Its INVESTED FUNDS exceed 64 MIL. 

LIONS, increasing yearly, and the New 

Business for the last Bonus period exceeded 

the amount transacted byany of the Scottish 


O FFI C E Life Offices 
83 KING WILLIAM STREET, EC 


RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO (Established 1852) 


Patronized by H M the QUEEN Contractors to H M Government, 
Manufacturers and Erectors of every description of 
































































































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, é&c,; &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
© Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, M LEADENHALL STREET 
LO 


Telegrams—“ TONNERRE LONDON” 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E.: BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, wc 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s 6a 


Horstends 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion 
Nervousness, Weakened Energy, Indigestion 
As a Drink in Fevers, Ete. 

It makes a Delicious Drink, Invigorating and Strengthening 

For sale by all chemists. A 2 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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NEW EDITION OF PROFESSOR MARSHALL'S PRACTICAL ZOOLOGY 


Just published, Second Edition, Revised, with additional Illustrations, Crewn 8vo, Iros 6a 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
By A MILNES MARSHALL, MD, DSc, MA, FRS, 


Professor in the Victoria University , Beyer Professor of Zoology in Owens College , late Fellow of S- John’s College, Cambridge Assisted by 
C HERBERT HURST, 
Demonstrator and Assistant Lecturer in Zoology, Owens Colleze, Manchester 


London SMITH, ELDER & CO, 15 Waterloo Place 





Now Ready, Third Edition 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, Price 215 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 


By T LAUDER BRUNTON, MD, DSc, F.R S, Fellow of the Royal College of Physicians, Assistant Physician 
and Lecturer on Materia Medica at St Bartholomew’s Hospital , Examiner in Materia Medica in the University of London, 
in the Victoria University, ami in the Royal College of Physicians, London, Late Exammer in the University of 


Edinburgh 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H WILLIAMS, M.D, 
BOSTON,MASS 
‘It ıs simply a mme of wealth both for students and practitioners It ıs thorovghly piactıcal and thoroughly reliable . 1S 
undoubtedly the best treatise on the subject ın the English language ”»— British Medical Journal 
“A work which marks a distinct epoch, a turning point 1n the history of medicme It ıs not a mere compilation . butit 


1s essentially a new departure breaking away from well-worn tracks into a new and almost unknown region ”— Medical Times and 


Gazette 
BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, ın addition to the Lettsomian Lectures, a mmber of other Papers by the Author on similar subjects 
Syo, 105 


“Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned ”—Edinbur gh Medical Jour nal 

“© We can cordially recommend the volame, as one which combines much practical and technical information and sound 
common sense "—London Medical Record 


-` MACMILLAN & CO, LONDON 


SCIENTIFIC WORTHIES. 


The following 1s a list of the Portraits that have appeared in the above Series :— 





MICHAEL FARADAY, SIR JOSEPH DALTON HOOKER, 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN. SIR GEORGE B AIRY. 

JOHN TYNDALL J. LOUIS R. AGASSIZ , 
GEORGE GABRIEL STOKES JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL SIR RICHARD OWEN 

SIR CHARLES WHEATSTONE., JAMES CLERK MAXWELL 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE 
ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY 

SIR WILLIAM THOMSON. SIR C W. SIEMENS 

HERMANN L F. HELMHOLTZ. JOHN COUCH ADAMS 


Proof impresstons of these, printed on India paper, may be had from the Publishers, price 58. each, or 
the Set of 24 Portraits in a Handsome Portfolto for £6 5s od , carriage pard. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable te MACMILLAN & CO., $ 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND 


Ss... VW. SELT. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/ per doz, and allowed at the same rate if returned, but they 4 
must be paid for with the Beer 

Nether sugar, saccharum, nor any of the many new Brewing Materials are used in $ 
the manufacture of the *S N” Stout, it 1s Brewed ertirely from the “nest Malt and H 
Hops, it 1s, too, more hopped thin Stout 1s generally, therefore, besides being very Wy 
nutritious, it 1s an excellent Tonic and particularly suited for invalids, ladies nursing, or Y 
anyone regning a good strengthening beverage It ıs a “Sound Natzitious” Tonic, 
and very much recommended by Medical men Å 









WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW 





Zune 7, 1888 | 


NATURE 


xlvi 





MESSRS. MACMILLAN & 60. S PUBLICATIONS. 





MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA ByT LAUDER BRUN- 
TON, MD, DSc, ERCP, FRS, Assistant Physician and 
Lecturer on Materia Medica at St Bartholomew’s Hospital, Examiner 
in Matera Medica in the University of London, ın the Victora Um 
versity, and in the Re yal College of Physicians, London, late Examiner 
in the University of Edinburgh Adapted tothe United States Pharma- 
copmia, by Francis H Wirrrams, M D, Boston, Mass Third 
Edition Adapted to the New British Pharmacopoeia, 1885 8vo 21° 


TABLES OF MATERIA MEDICA a Companion 


tothe Materia Medica Museum By the same Author With Ilustra 
tions New Edition, Enlarged 8vo 105 6a 


A TEXT-BOOK OF PATHOLOGY. By D J 


HAMILTON, Professor of Pathological Anatomy, Untverstty of 


Aberdeen With Illustrations 8vo [In the press 
MICRO-ORGANISMS AND DISEASE An 
Jntroduction into the Study of Specific Micro Organisms By E 


KLEIN, MD, FRS With rar Illustrations 


Third Edition, 
Revised Crown 8vo 6s 


THE BACTERIA IN ASIATIC CHOLERA 
By the same Auth# Crown 8vo [Zn preparation 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS By Prof ERNST ZIEGLER, of Tibin- 
gen ‘Translated and Edited for Enghsh Students by DONALD 
MacauistrR, MA, MD, BSc, FRCP, Fellow and Medical 
Lecturer of St John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University With Numercus 
Illustrations Medium 8vo 

e Part I -GENERAL PATHOLOGICAL ANATOMY Second Edition 


2s 62 
Part II —SPECIAL PATHOLOGICAL ANATOMY Sections I — 
VIII Second Edition ses 6¢ Sections!X —XII res 6d 
LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING By W HANDSEL GRIFFITHS, PhD, 
TA CP ee New Edition Adapted to the Pharmacopazta, 1885 
8mo 3s 


PHYSICAL GEOGRAPHY AND GEOLOGY. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS, with a Glossary 
of Technical Terms employed By H F BLANFORD, FRS New 
Edition with Illustrations Globe 8vo 2s 6g è 

PRIMER OF PHYSICAL GEOGRAPHY By 
ARCHIBALD GEIKIE, LLD, FRS, Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogyin the University of Edmburgh, &c With 
Numerous Illustrations New Edition With Questions 18mo rs 

[Sczence Primers 


ELEMENTARY LESSONS IN PHYSICAL GFO- 


GRAPHY By the same Author With Numerous [lustrations 
New Edition Fcap 8vo 4s 6d 
QUESTIONS ON 1HE SAME rs 6d 


PRIMER OF GEOLOGY. By the same Author 


With Numerous Illustrations NewEdition 18mo 1s 


[Scrence Primers 
CLASS-BOOK OF GEOLOGY. 


By the same 
Author With upwards of 200 New Illustrations 


Crown 8vo ros 6d 

TEXT-BOOK OF GEOLOGY By the same 

Anthor With Numerous Illustrations Second Edition, Sixth Thou- 
sand, Revisedand Enlarged 8vo 28s 


OUTLINES OF FIELD GEOLOGY By the 


same Author With Illustrations New Edition Eatra Fcap 8vo 


THE SCENERY AND GEOLOGY OF SCOT- 


LAND, viewed ın connection with its Physical Geology By the 
same Author With Numerous Illustrations Crown 8vo 12s 6d 


PHYSIOGRAPHY An Introduction to the Study 


of Nature By THOMAS HENRY HUXLEY, FRS With Numer 
ous Illustrations, and Coloured Plates Crown8vo 6s 


OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH By J NORMAN LOCKYER, 
E R S , Correspondent of the Institute of France, Foreign Member of 
the Academy of the Lyncei of Rome, &c, &c , Professor of Astro- 
nomical Physics in the Normal School of Science, and Examiner in 
Physiography for the Science and Art Department With Illustrations 
Crown 8vo Sewed, 1s 6d 


A TREATISE ON ORE DEPOSITS ByJ ARTHUR 


PHILLIPS, FRS,VPGS,FCS, MIntCE, Ancien Éleve de 
PEcoledes Mines, Paris, Author of ' A Manual of Metallurgy,’’ ‘‘ The 


Mming and Metallurgy of Gold and Silver,’? ke With Numerous 
Illustrations §vo 25s 


ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 


Customs of Barbarous and Civilized Races By Prof FLOWER, 
FRS,FRCS Wath Ifustratons Crown §vo 25 6¢ 
(Nature Seres 


ANTHROPOLOGY An Introduction to the Study 


of Man and Civilzatien ByE B TYLOR, DCL,FRS With 
Numerous Illustranons Crown 8vo 7s 62 


AGRICULTURE. 


y 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of By PERCY FARADAY FRANKLAND, PhD, 
B Sc, F CS , Asscciate of the Royal Schooi of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry ın the Ncrmal School of 
Science and Royal School of Mines, South Kensirgton Museum 
Founded upon “ Leitfaden fur die Agnculture Chemische Analyse," 
von Dr F Krocxer Croun8vo 7s 6g 


DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such as are caused by Fungi By WORTHINGTON G 
MISH,FLS, MAI, Member of the Scientific Committee of the 


$ 
RHS With r43 Illustrations, Drawn and Engraved from Nature by 
the Author Fcap 8vo 4s 6d 


ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE By HENRY TANNER, 
FCS,™MRAC, Esaminerin the Pr naples of Agriculture under the 
Government Department of Science, Director of Education in the 
Institute of Agriculture, South Kensington, London, sometime Pro- 
fesor of Agricultural Science, Un:versity College, Aberystwith Fcap 

vo 3s 6a 


FIRST PRINCIPLES OF AGRICULTURE By 


the same Author Ibro is 


THE PRINCIPLES OF AGRICULTURE A 


Series of Reading-Books for use in Elementary Schools By the same 
Author Extra Fcap 8vo 
I The Alphabet of the Principles of Agrcu ture 6d 
II Further Steps in the Principles of Agriculture rs 
lil Elementary School Readings on the Principles of Agriculture for the 
Third Stage xs = 


POLITICAL ECONOMY 


THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY By J E CAIRNES, LLD, 
Ementus Professor of Political Economy in University College, 
London New Edition Crown 8vo_ 5s 


GUIDE TO THE STUDY OF POLITICAL 
ECONOMY By Dr LUIGI COSSA, Professor in the University ot 
Pavia Translated from the Second Itahan Edition Wath a Preface 
by W S~axcey Jrvovs, FRS Crown 8vo 45 62 

POLITICAL ECONOMY FOR BEGINNERS, 
WITH QUESTIONS By MILLICENT GARRETT FAWCETT 
Fourth Edition 18mo 2s 6g 

A MANUAL OF POLITICAL ECONOMY By 
Right Hon HENRY FAWCETT, FRS Sixth Edition Revised, 
with a Chapter on “ State Socialism and the Nattonalizationof theLand,” 
andan Index Crown 8vo_ 12s 

AN EXPLANATORY DIGEST OF THE ABOVE 
By CYRILA WATERS,BA_ Crown 8:0 2s 6d 

WEALTH AND PROGRESS A Critical Exa- 


mination of the Wages Question and its Economie Relation to Soci 
Reform By GEORGE GUNTON Crown 8vo ós 

PRIMER OF POLITICAL ECONOMY By W 
STANLEY JEVONS, LLD,MA,FRS New Edition 18mo 
1 [Scrence Primers 

THE ECONOMICS OF INDUSTRY By A 
MARSHALL, M A, Professor of Political Economy in the University 
of Cambridge, and MARY P MARSHALL, late Lecture: at Newn 
ham Hall, Cambridge Extra Fcap 8yo 25 6d 

ECONOMICS By ALFRED MARSHALL, M A, 


Professor of Political Economy in the University of Cambridge 2 Vols 
8vo [Zr the press 


THE PRINCIPLES OF POLITICAL ECONOMY 
By Prof HENRY SIDGWICK, MA, LLD, Kmeghtbndge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c , Author 
of ‘*The Methods of Ethics * Second Edition, Revised 8vo rós 

POLITICAL ECONOMY By Francis A WALKER, 

M A, Ph D , Author of ' Money,’’ ‘Money in its Relation to Trade,” 

&c 8vo 2s 6d ë 

A BRIEF TEXȚ-BOOK OF POLITICAL 
ECONOMY By thesame Author Crown8vo 6s 6d 


THE WAGES QUESTION. By the same Author. 


8vo 145 


MACMILLAN & CO., LONDON. 
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MARIONS AMATEUR PHOTOGRAPHY. 


New and Enlarged CATALOGUE Post Free on Application 
je COMPLETE SETS Marion’s Britannia Dry Plates, 


MADE AT THEIR FACTORY, SOUTHGATE 


FOR TAKING NEGATIVES, Best and Cheapest Plate Made 


Containing + plate z Pts sby4 7}by5 8}by6} roby8 rzby10 


d d d d 
EVERYTHING REQUISITE, WITH CLEAR ikea ee os 
INS1RUCTIONS HOW TO wo 18 37 36 od as od 4s 6d ss 6d os 6d 138 
ae N KONPAREIE SET for Young Asch 41 10 Per Dozen 

e z size of Plate, 5 b ; I a 
Ihe OXFORD SET, size of Plate. 63 by}, < ol Marion’s Ferro-Prussiate (Blue 
ihe UNIVERSITY’ SET, size of Plate, 84 by so Prints ng) Paper. 
10 © 

ie fi (i For Copying Driw'ngs, Plans, &c , &e 

Th C co 4h ra SET, for Ladies, size of BA 5st able Jor Engineers, Architects, Builders, &¢ 


Th SSR TS 8 1 
nepo Ei ROR 7 dira des Aho 'Marion’s “LJ” Series of Photo Sets. 


| Each comprising a Camera, with one double back, 
Lessons free to Purchasers jand Lens, and a strong Tripod Stand The first 
ENLARGING APPARATUS, complete with ‘three have, ın addition, a Drop Shutter These Sets 


Lenses for 4-plite, £4 4s , 4 plate, £9 185 are cf excellent value 


“MARION'’S PRACTICAL GUIDE 10 PHO- = 
TOGRAPHY,” 2s ¢ post free ‘LHE UNITED —No loose parts, fold into small 


compass , well made, with g/l the latest Improve- 

“THE ART OF RETOUCHING NEGATIVES! ments rood Reculinear Lens, Drop Shutter, for 
AND COLOURING PHOTOGRAPHS,” 2s 3¢ lz oS e t ah £ 

post free AF estan tal Camera, Screw Ad- 

New “WORK ON PHOTOGRAPHIC PRINT- eae, Double Swing, Double Sliding Front, 

ING,” by W K BURTON, 4s 44d post free gord EE Lens, Drop Shutter, for Plates 
rE 4 15s 

r Pe USEF UL —Strong Camera, with Rack and 

M IDDLEM ISS PAT ENT CAM ERA, Pinion Adjustment, View Lens, and Shutter, for 

iN N | Plates 64 by 43, £4 48 


= WITH THREE DOUBLE BACKS, Tingle Lens, Se ey peta oy acres 


















































The most Improved Form of Camera for Plates Tup i PE O SAL —Strong Camera, &c, &e 
~ G6hoy4} 8B8hby6} 1oby8 x2by10 THE UNESA LAD —Well made Cheap Camera, 
48 AQ Tos Hix ss 414 Tos &c, &c, for Plates 44 by 3}, £1 1s 


Collections of Photographs and Prints put into Order, Mounted, Fitted, and Bound into Albuirs, Portfolioed, or Framed 


MARION'S PHOTO. SUPPLY WAREHOUSE, 
22 & 23 SOHO SQUARE, LONDON. 


DE JONG'S ICED 
oe CHOCOLATE raren 1337, 


A new and wonderfully refreshing, delicious, and invigorating Summer 





Drink, prepared ın one minute from 


DE JONG'S PURE SOLUBLE COCOA. 


(THE “ACME” OF ALL PURE COCOAS). 








2-oz. Sample. Tins free of charge on application by letter from the 
CHIEF DEPOT OF DE JONG’S COCOA, 


6 & 7 COLEMAN STREET, LONDON, 


E-C. 








Printed by RICHARD CLAY AND SonspLimirezp, at 7 and 8 Bread Street Hill, Queen Victoria Strees, n the Coty of Londor, and Published by 
MACMILLAN AND Co, at the Office, 29 and 30 Bedford Street Covent Garden, —THURSDAY, June 7, 1888 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
‘t To the solid ground 


Of Nature trusts the mind which builds for aye.’ —WORDSWORTH, 








No. 972, VOL. 38 ] 


THURSDAY, JUNE 14, 1888. 


[PRICE SIXPENCE 











Registered as a Newspaper at the General Post Office } 


e R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR” 


PRICES £sd 


Stand, with t-m. Ovyject- 
glass and 4 Eye-piece 


Stand, with 1-n and }-in 
Object -glasses 


Stand, with 1 Eye-piece, 4-1n. 
and gin Object-glasses, 
Fine Adjustment, Ins Dia- 
phragm, Double Mirror, ın 
Case : 


22 0 


3 2 0 


440 


full Descriptive Pamphlet sent on 
Application to 


L.&Jd. “BEGK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885 





- ~— 





IAL Rights are Reserved 


BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use, their magnifying power 
is very great They should be re- 
gaided as Telescopes , and where there 
1s a sufficient #mount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular 

BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, ın Solid Sling Leather 

Case 





£5 


Ltlustrated Catalogue of Binoculars past 
free 





JOAN BROWNING, 
63 STRAND, LONDON, W.C. 





etal & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT 











Makers of every descrip- 
tion of OPTICAL and 
`S PHYSICAL APPARA- 

SSTUS of the highest class, 
for Colleges, Institutions, 
&e 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3¢ 





N NEW ILLUSTRATED 
man n CATALOGUE, 62 


Ti 
IMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44}-ınch Spark in An, £5 As made for the 
Science and Art Departmert 


NEWTON & CO., 


FLEET STREET, TEMPLE BAR, LONDON, EC ” 








Ls 
my ay 
ye HU ND ) h 


HR AI 


THE RACES 


NEGRETTI & ZAMERA'S 





CELEBRATED BINOCULARS. 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE 


NEGRETTI. & ZAMBRA, 


SCIENTIFIC InstTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


hes — 


45 CORNHILL, 122 REGENT STREET 


PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM 


TELEPHONE No 6583 Telegraphic Address—' NEGRI TT1, Lonpon ** 





FOR SALE, FACY’S PRIZE ORRERY. 


NOW BEING EXHIBITED AT THE PEOPLE'S 
PALACE, MILE END ROAD 


Containing upwards of Three Hundred Wheels, and ıs kept in operation 
by a simple Self adjustment The Orrery, which tock a Prize at the Great 
London Exhibition (is corrected to agree with the latest Astronomical 
Discoventes), accurately and intelligtbly eahisits the various motions of the 
Planetary Bodies constituting the Solar System and exhibits the propor- 
tionate sizes and distances of the Sun, Planets and Moons The Public 
Press refers to 1t when in motion as a profsandly impressive sight to see this 
active representation of the Motions of the Planets raso'.ing around the Sun, 
and the Moons around the Planets 

The Orrery alone will repay a vist, and may be seen for the next ten 
days at the PEOPLE’S PALACE, MILE END ROAD 


PRICE ONE HUNDRED GUINEAS 


Further Particulars of 
Mr MARK LIELL, 94 Bow Road (facing Bow Station) 


VACATION SCIENCE COURSES 


BIOLOGY 
(Seconp Sessio\, ALGUST 1888 ) 


Four Weeks’ Lectures and Laboratory Work with Marine and Field 
. Excursions (Augus 5-31 ) 


BOTANY —Parrick Groprs, Lecturer on Botany in University 
College, Dundee, and Heriot Watt Colege, Idinburgh 

ZOOLOGY —J Arrutr LHowuson, M A., Lecturer on Natural History 
in the School of Medicine 

Assisted by,Mr W E Foriueraunt, M A, and qualified Demonstrators 

Detailed Prospectuses on apphcatiun Inclusive Fee, £3 35 , for either 
Course separately, £2 2$ 

N B —A hmited number of Students can also board in University Ha’l 
from £1 zs weekly 

University Hall, Edinburgh, June xz, 1888 








CIVIL SERVICE COMMISSION —Forth- 


coming Examimaticn —Assistant to the Lecturers on Chemistry, &c , at 
the Royal Artillery College (25-30), Julh 3 
The date specified is the latest at whick apphcat ons can be received 
‘They must be made on Forms to Le obtamed, with Particulars, from the 
SECRETARY, Civil Service Commission, Loncon, S W 


B.Sc EXAMINATION — Geology 


(Honours), Physiology (Honours), Mathematics (Pure and Applied), 
Chemistry, I ogic and Psychology Prepriration for these and oher 
Subjects personally or by corresprndence Individual Attention — 
Address, “ Screncr,” 63 Finsbury Pavement, E C 


SCHOOL OF SCIENCE AND ART, 
READING ~The Committee will skortly appoint a SCIENCE 
TEACHER For further Part.culars apply to the Secretary, FRANCIS 
H WRIGHT, 29 Friar Street, Reading 


WANTED —Full Direct:ons (Print or MS) 


for Dissection of following ‘lypes Testudo, Sepia, Aplysza, Paludina, 
Hahotis, Palemon, Sipunculus, Aurelia — Address, M, Nature 
Office, Bedford Street, Covent Garden 


ROT-PROOF GREEN RICK GLOTHS 


WILL LAST A LITETIME 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE 


THE SHAKESPEARE COT 


IS THE LIGHTEST AND PTRONGEST PORTABLE BED 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, SE 
Will send Full Particulars on application 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabinets 100 Specimens, 255 
200 ditto, 50s The best value obtainable 

Micro Sections of Rocks in great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
TIIOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sert to his subscribers Notops brachionus, with sketch and 
description He also sent out Leptodora hyalina, Prachionus pala, 
Lophopus crystallinus, Melicerta rngens, Stephanoceros, Argulus foliaceus, 
Cordylophora lacustris, Trout Ova, Volvoa globatot , also Ameeba, Hydra, 
Vorticella, Crayfish, ani other Specimens for (Huxley and Martin’s) 
Biological Laboratory work ʻ 

Weekly announcements wil] be made in this place of Organisms T B. 


1s supplying 


Specimen Tube, One Shilling, post free. 


Twenty six Tubes in Course of Six Months for Subscription of £1 18 > 
or Twelve Tubes for tos 6d 


Portfolio of Drawings, Eleven Parts, rs each 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMEMS AND ROCK SEC. 

LIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY INLONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 








Arranged for the Selection of Single Specurens, &e , with Prices Also 
New Lists of Rare Mierals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on apphation at the Repository and Museum, 
88 CHARLOTTE STREET FITZROY SQUARE, LONDON, 
MINERAL Collection for SALE ın Two 
SPLENDIDLY made CABINETS 

MR HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Mineials), contained in Two 
extremely well-made Cabinets, each Cabmet consisting of 24 
draWeis (19 x 174 x 31) 

The collection was made by an Trish Gentleman MANY YEARS 
AGO, and contains examples fiom a number of Irish and othe: 
localities not now to be obtained 

On View 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Established 1840 ] 


Opposite Norfolk Stree {Estabhshed 184¢ 


Excellent Copies cf the actual, natural Handwriting, als 
of Drawings, Music, even of elaborate Sketches, Prc 
frammes, Plans (up to Double-Elephant size), Shorthand, an 
Type Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fura ink, used withordinary pen and paper Auto Circulars resemb 
wretlen letters Used atthe House of Lords, &e 


AUTOCOPYIST DEPT (AETCo, Ld), o 


Lendon WalJ, London, and 52 Princess Street Manchester 


MOORE BROTHERS, 


Osteologists, &c., &c , 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOO. 


Agents to the Science and Art Department 


Skeletons ‘Disarticulated Skulls, Skeletons, and Crustacea, Mede 
Injected and other Dissections, &e , &c 

Prices quoted for any Series of Preparations illustrating any of the we 
known text books 


Awarded Seven Medals and Five Diplomas 








THOMAS D $ RUSSELL, | DIAGRAMS FOR LECTURES, DRA 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
s 


INGS IN COLOUR OR PENCIL FROM OBJECTS Al 
SPECIMENS, LITHOGRAPHY AND WOOD ENGRAVIN 


PARKER & COWARD, Broadway Chambers, Westminster 


Sune T4, 1888] 
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Sale by Auction, 


Monday and ‘Tuesdzy, June 25 and 26 
NALURAL HISTORY SPECIMENS 


MR J C STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, JUNE 25 and 26, at half-past 12 precisely each day, 
by order of the Right Hon Lord Saye AND St tt, the Collection of Eggs 
formed by the late J Birp, Esq , whch contains many Eggs collected 
by the late Jons Woarey, Esq Also, a Collection of Butterflies formed 
by J L Suarwitt Esq, in the Naga Hills, Assam, and other Insects, 

| 





Shells, Minerals, Fossils, Heads and Horns of Animals, Bird-skins, 
and othe: Natural History Specimens, Cabinets, &c, &c 


On view the Saturday prior from ro till 3, and Mornings of Sale, and 
Catalogues had 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CU (Established 1852) 


Patronized by H M the QUEEN Contractors to H M Government 
Manufacturers and Erectors of ev ery description of 
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ELECTRIC BELLS, 


SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Piice-Lists Post Free 


| 
22 Kirkgate Buildings, Huddersfield | 
| 


LEADENHALL HOUSE, [01 LEADENHALL STREET, 
LONDON, EC 


Telegrams—'TONNERRE LONDON ” 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomesa pleasure when thisInkis used Ithas been adopted in 
the principal Banks, Public Offices, noe Railway Companies throughout | 
Ireland | 


Flows easily from the Pen | 











Lt writes almost instantly full Black 
Does not corrode Steel Pens 
Ts cleanly to use, and not liable to Blot 


Blotting-paper may be applied at the 
moment of writing i 





Can be obtained ın London, through Messrs BARCLAY & Sons, Farrıng 
don Street, W Epwarps, Old Change, F NEWBERY & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin. 
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50 Pure Concentrated oe | 
O o OE | 
© COCOA: 
47 ha 
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must be paid for with the Beer 


the manufacture of the “S N” 


and very much recommended by Medical men 


In Casks, 12/6 per 9 gals In Bottle, 3:3 per doz Impl Pts* 


* Bottles charged 2’ per doz, and allowed at tne same rate if returned, but they 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
Stout, t 1s Brewed entirely from the finest Malt and 
] Hops, it 1s, too, more hopped than Stout .s generally, therefore, besides being very @ 
J nutritious, it is an eacellent Lonic and particularly suited for invalids, ladies nursing, or $ 
‘nj one requiring a good strengthening beverage 


Just Published, Second Edition, Crown 8vo, Cloth, 6s 
PRACTICAL EDUCATION Treating of 
the Development of Memory, the Increasing Quickness of Perception, 
and Tratning the Constructive Faculties By CHARLESG LELAND 
More than 60,c00 Copies of the Work, of which this 1s a greatly improved 
and enlarged Edition, were published in the United States 
as It deals with the wh le subject in such a downught practical 
fashion and 1s so muck the resuit of long personal experience and observa- 
tions, as to render it a veritable mine of valuable suggestions ”— British 
Architect 
st Should be read by all those who aspire to the art of teach ng” 
—Engineering 
London WHILIAKER & CO, Pa-ernoster Square E C 


F. H. BUTLER, M.A. Oxon., A.R.S.Mınes, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recently Received —A Fine Series of Wealden Plant Remains, including 
yarlous Forms new to Britain , a large accession of Moun ed Recent and 
Fossil Forammfra, Micros.ope Sections of Overley Hull Spherulitic 
Devitr fied Lipante, Coll Gneiss, Rieden Leucite Phono’ e, and Mon- 
zonite 

Now in Stock —A limited number of Brilliant 
“ Butterfly ” Twin Calcites from a new locality, between 
2 and 5 1nches across 


= MORELLA MARMALADE, 


The ros‘ delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, sull and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London 











MADE WITH BOILING WATER, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 


SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS 
FEZ ET (Roy al Routewzé Crinan and Caledonian Canals ) 


ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 am, from Greenock at 9 am, ın connection with 
F xpress Trains from the South, for Oban, Fort Wilham, Inverness, Lochiwe, 
Skye, Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c Official 
Guide, 37 , Illustrated 6d and rs Time Bill with Map and Fares, free 
rom the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 











Now Ready 


INTRODUCTORY INORGANIC 


ANALYSIS a First Course of Chemical Testing By ERNEST H 

COOK, DSc Lond, I CS, Associate of the Royal College of 
Science, Physical Science Master, Merchant Venturers’ School, Bristol 

Crown 8yo, Cloth, 1s 6g 


London J & A CHURCHILL, 11 New Burlington Street 
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It is a “Sound Natritigus" Lonic, 
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PERKEN, SON, & RAYMENT 


Manufacture for the Trade ONLY 


CAMERAS, LENSES, 42 


5I 


Apparatus for Enlarging, 


Magic Lanterns, 
Slides, and Accessories. 





99 HATTON GARDEN, 


“OPTIMUS” 


CaTALoGue FREE - 


a Thermometers, 
Barometers, 
Microscopes, & @ 

Scientific Apparatus. 


LONDON, E.C, 












HICKS, 






Coa 


WATKIN 
ANEROID BAROMETER, 
SOLE MAKER 

JAMES J. 
Wholesale Manufacturer of 
All kinds of MeteBrologrycal Instruments, &c , 


THE NEW PATENT 


8,9, &10 Hatton Garden, London, F.C. 
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NEW WORK BY PROF HENRY DRUMMOND 
Just Published, with Six Maps and Illustrations, Price 68 


TROPICAL AFRICA. 


By HENRY DRUMMOND, FRSE,FGS 


Author of ‘ Natural Law in the Spmtual World ” 


SATURDAY REVIEW — 
“It ıs a charmingly written book Nor do its merits end here, for it 1s 
also short and instructive Prof Drummond has not inflicted the ent re 
contents of his note-boohs upon a long suffering public, he has been content, 


with valu ble and suggestive results, to compress the sum of his observations 
iato 4 few well-weighed and well-written pages ” 





SIR J W DAWSON’S NEW WORK 


In Crown 8vo, Price 9s, with Tllustrations 


MODERN SCIENCE IN BIBLE LANDS, 


By SIR J WILLIAM DAWSON, CMG, LLD, FRS, Author 
of “The Story of the Earth and Man,” “ Fossil Men,” &c 


BY THE SAME AUTHOR FIFTH EDITION ys td 
THE ORIGIN OF THE WORLD 


ACCORDING TO REVELATION AND SCIENCE 





Crown 8vo, Price 6s 


TENANTS OF AN OLD FARM Leaves 
from the Nate-book ofa Naturalist By HFNRYC M’COOK, DD 
With Preface by Sir Joun Luszocx 134 Illustrations 

SCOTS UAN — 

“One of the most charming of those books which explain the lessons of 
natural history ina pleasant way Dr M'Cock’s love for his subject wins 
hus readers into sympathy, and soon arouses a keen mterest His bonk has 
becorgs widely popular in Amerca, and its solid erud tion, conveyed so 
gracefully and gemally as it is, will dou'Stless win it a hearty welcome 
here” 

e 


London HODDER & STOUGHTON, 27 Paternoster Row 





LIST OF THE FOSSIL FAUNAS OF SWEDEN. 


By the PALZZONTOLOGICAL DEPARTMENT 

of the SWEDISH STATE MUSEUM 

I CAMBRIAN AND LOWER? SILURIAN, 1888, 
III MESOZOIC, 1888, 70 Ore: 


z H H. J LYNGES, Boghandel, 
WALKENDORFSGADE 8, COPENHAGEN, K 


80 Ore. 





Second Edition, 8vo, Cloth Covers, Price rs 
BIRDSNESTING & BIRD-SKINNING: 


A Complete Description of the Nests and Eggs of Buds which 
Bieed in Britain 
By EDWARD NEWMAN 


Revised and Re-written, with Directions for their Collection and Preserva- 
tion, and a Chapter on Bird skinning, by MILLER CHRISTY 


London T FISHER UNWIN, 26 PATERNOSTER SQUARE, E C 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND 


Their last published Catalogue 1s 


No 88 MAMMALIA, including Cetacea, Sirenia, and Pinnipedia ORNI- 
THOLOGY, including Eggs and Nests FAUNAS of the Continents of 
Europe, Africa, America, Asia, also Faunas of the Arctic Regions and 
Australasia ZOOLOGICAL VOYAGES and Geographical Works 
Price 6a, POSTAGE FREE 





Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


OF the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price Lest Post Free 
W F S obtained the only Medal im the Great Exhibition of 1862 for 


Excellence of Construction of Mathemahcal Instruments, and the only 
Goro MEDAL ın the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 


Address.—GREAT TURNSTILE, HOLBORN, LONDON, WC 
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SUBSCRIPTIONS TO “NATURE.” POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


5 d 
Yearly s aesa ra nr oea eo 28 OO J 
Half-yearly . . Skee ant . 614 6 
Quarterly. 2... 01. aa 6 Wi 
To the United States, the Continent, &e .— - 
Vearly ai rg pa ee eee 2 0 6 
Half-yearly .. . . ..I5 6 
Bae oot | CORN FLOUR 
To India, China, ahd Japan — 2 
Yearl Pakes 9 6, Js % ee eo 3206 > g 
Hali early 3 Is a Household Requisite of Constant Utility 
Quarterly . . 8 6 


CHARGES FOR ADVERTISEMENTS | For the Nursery, the Family Table, and the 
Three Linesin Column 2s 6d gd per Lime after Sick Room 





One-Eighth Page, or Quarter Column . . . © 
Quarter Page, or Half a Column .lI 
Half a Page, or a Column . . . . 3 

6 


5 
Whole Page. $ Pee x 6 $ 
Money Orders payable to MACMILLAN & CO A 
OFFICE %9 BEDFORD STREET, STRAND, W C ` O wy O, ky 
Diary of Societies. 


THURSDAY, Youn 14 ACID PHOSPHATE. 


ROYAL SOCIETY, at 4 30 —(1) The Minimum-Pomnt of Change of Potential of 
a Voltaic Couple , (2) On the Change of Potential of a Voltaic Couple by 
Vanation of Strength of its Liquid , (3) Influence of the Chemical Energy A liquid preparation of the phosphates, recommended by 
of Electrolytes upon the Minimum Point and Change of Potential of a physicians for 
Voltaic Couple in Water Dr Gore, F RS —The Electric Organ of the 
Skate—The Structure and Development of the Electric Organ of Raia 


ina Tor el, ret On Certain Definite Integrals, No xvi Dyspepsia, Mental and Physical Exhaustion, 


MATHEMATICAL SOCIETY, at 8 —The Correlation of Two Spaces, each of Nervousness, Weakened Energy, Indigestion, 


à ree Mara a es F E S Fils Detetmmatin of the Circular A D A k È F E t 
oints at Infimty Rev Dr Taylor —Apphcations o 1ptıc Functions rin : 
to the Theory of Twisted Quartics Prot G B Mathews —On Porrt-, Sa m evers, C. 
Line , and Plane-Sources of Sound Lord Rayleigh, Sec R S —Note on 
Rationalization H gi eee ; : It makes a Delicious Drink Invegoratmg and Strengthening 
, JUNE x e 
Rovat INSTITUTION, at 3—Count Tolstor as Novelist and Thinker | For sale by all chemists. 
Prof C E Turner 


1 
15 


coon 





MONDAY, Juve 18 Pamphlet sent post paid on application to 
VICTORIA INSTITUTE, at 8—On the B f Prof G È Post . . 
“TUESDAY. Jorn oma Pro A Rumford Chemical Works, Providence, R. I., U.S.A, 
ZOOLOGICAL SOCIETY, at 8 30 —On the Poison-Glands of Trachinus Prof | ——______ T 


w — 
eeaeee, Danaon oa a a fom ry i tees | BAGTERIOLOCICAL AND HI STOLOGICAL 
H W Bates —On some Abnormalities occurring among Animals in the 

Society's Gardens J Bland Sutton —On a Collection of Echinoderms APPARATUS 

made at Tuticonn, Madras, by Mr Edgar Thurston, Superintendent of 5 

the Government Central Museum, Madras Prof Bell 


GEOLOGICAL SOCIETY, Oe Tee aR Marine Fossils in the STAINS, REAGENTS, AND MATERIALS, 


Coal Measures of Fife Jas W Kirkby Communicated by Prof T A 
Rupert Jones, F R S —Drrections of Ice flow 1n the North of Ireland, as AS USED IN DR KOCH’S LABORATORY 
determined by Observations of the Geological Survey J R Kilroe — 
Evidence of Tce-Action in Carboniferous Times John Spencer —The 


Greensand Bed at the Base of the Thanet Land Miss Margaret ; F. E. BECKER & CO., 
ardıner 


Communicated b H “Teall—On the Occurrence of 
Elephas meridionahs at Began, ieee Rev O Fisher —On Perl tic | Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Felsites from the Herefordshire Beacon, and on the Possible Ongin of Schuchardt, of Gérlitz, 


some Epidosites Frank Rutley —The Ejected Blocks of Monte Somma , 


Descriptive Illustrated Catalogue on application to the Manufacturers, 





Part I , Stratified Limestone Dr H J Jobnston-Lavis 34 MAIDEN LANE, COVENT GARDEN, 
Roya. METEOROLOGICAL Society, at 7—First Report of the Thunder- 
storm Committee—On the Photographs of Lightning Flashes Hon LONDON, WC 


Ralph Abercromby —The Cold Period from September 1887 to May 


1888 Charles Harding —Observations on Cloud Movements near the Complete Illustrated Catalogue of Chemical Apparatus, post 
Equator, and on the General Character of the Weather in the Doldrums 


eHon Ralph Abercromby Sree, Is 6d 

R 5 THURSDAY, June 21 
OYAL SOCIETY, at 4 30 

CHEMICAL Sociery, at 8 —Ballot for the Election of ae eb een SECOND ED ITION. 
umarc and loromaleic Acids, their Derivatives and agnetic Rota- 
tions Dr W H Perkin, F R S—Combustion by means of Chromic G R I F F I N 4 S 


Anhydnde C F Cross and E J Bevan —Metoxylenesulphonic Acids 

Dr G T Moody —Resegrches on Isomenc Change Dr H E Arm 

strong, F R S —A New Method for the Production of Mixed Tertiary CHEMICAL FT 
Phosphines Dr N Collie k 


LANTE N LIDES PRICE 4s yd POST FREE l 
FOR ANE RN SLIDES ees | A CATALOGUE OF CHEMICAL APPARATUS: 





SREPAREN AY ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
- 
E. WARD, 249 Oxford Street, Manchester, Demy 8vo, 480 Sp , Illustrated with 1600 Woodcuts 
From Microscopie Slides, Book Illustrations, Diagrams, Pen and Ink Ch . 
P Sketches “&c, Bc 3 Most Complete and Cheapest List of Apparatus 


College | JOHN J GRIFFIN anp SONS, 22 GARRICK STREET 
(iea, re ee ee Saa noe DO Calle LONDON, W C. i 


liv 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
DENT’S! NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 

WATCHES and CLOCKS at 


WATCHES. 


REDUCED PRICES, sent post 
free on application to E DENT 
and Co, Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE 
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AN 
INFALLIBLE 
; REMEDY 
For BAD LEGS, BAD BREASin, OLD WOUNDS, SORES and 
ULCERS. If efcectually rubbed on the Neck and Chest, 1b cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases ıt 18 unequalled, 








NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates eatensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 

The AGRICULTURIST 1s publishec very W ednesday afternoon ın time 
for the Evening Mails, and contains Reports cf all the principal British and 
irish Markets of the week 

Thespectalattentionof Land Agents 1s directec ‘othe AGRICULTURIST 

2 ge ofthe best existing papersfor Advertising Farms tobe Let and Estates 

or Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 

Price 32 By post 34¢ Annual Subscription, payable ın advance, 14s 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 





London, E Money Orders payable to C ana R ANDERSON 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8+0, with cccastonal Illustrations 


Conducted by C G Barrert, J W DoucLas, W W FewirR, MA 
FLS, R McLacutan, F RS, E Saunpers, F LS, and 
H T Stainton, FRS 


This Magazine, commenced ın 1864 contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Sia Shillings per Volume, pos: free 
mence with the June number ın each year 

Vols I to {X ros each to purchasers of complete sets 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
1 Paternoste- Row 


N B —Communications, &c , should be sent to the Editors at the above 
address 


The volumes com- 


the succeeding 
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THE ZOOLOGIST e 


A MONTHLY MAGAZINE OF NATURAL HISTORY 


Edited by J E Hartinc, FLS,F ZS, member of the 
British Ornithologists’ Union , contains— 


Third Series 


Onginal Articles by well krown naturalists in every branch of zoology , 
habits of ammals arrival and departure of migratory birds, occurrence of 
rare birds distribution anc migration of British fresh water fish, new or 
rave marine fish, local aquaria, British reptiles, British land and fresh 
water mollusca with remarks on tne haunts and habits of the species, and 
other matters of general interest to those who delight ın natural history 
Reports of the Linnean, Zoologica’, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals cf important and ın eresting articles ın various branches of zoology 
There are occasional wordcuts 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 





This Day, Fourth Edition, w th 36 Illustrations, Cloth, 3s 


MANAGEMENT OF ACCUMULATORS 
AND PRIVATE ELECTRIC LIGHT INSTALLATIONS A 
Practical Hand-book By SIR DAVID SALOMONS, Bart, MA 
Four h Edition, Revised and Enlarged 


Just Published, Secord Ediuvn, with 60 Illustr#ons, Cloth, 3s 
ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS A Practical Hand booh By S R BOTTONE 


*‘Supphes a want felt by even the cleverest of young philosophers ”— 
Spectator 


London WHITTAKER & CO, Paternoster Square, E C 





THE BREWERS’ GUARDIAN. 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 


Review oF THE MALT ann Hor TRADES, AND WINE AND Spirit TRADE 
R 3 
ECORD 


The Organ of the Country Brewers 


© The Brewers’ Guardian”? ıs published on the evening ot every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 

Subscription, 16s 6d per annum post free, dating from any quarter day 
Single copies seach Registered for transmission abroad 


aee m a m I IIIa 


THE “HANSA,” 


Published since 1864 1n Hamburg, ts the only independent professional paper 
in Germany dedicated eaclusively to Maritime Objects Essays, Critiques, 
Reviews Reports, Advertisements Strict eye kept upon the development 
of Marıtıme Affairs in every respect Every second Sunday one Number in 
4to at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the year furnished subsequently Pricerzs for twelve 
months Advertisemen’s 4d a linewidely spread by this paper, considerable 
abatement for 3, 6, 12 months’ insertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Edited by W von FreEEDEN M R 
Hamburg, Alexander Street, 8 





SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared ın the above Series — 


MICHAEL FARADAY 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN 

JOHN TYNDALL 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON 
HERMANN L, F HELMHOLTZ. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. 


SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 

SIR GEORGE B AIRY. 

J. LOUIS R AGASSIZ , . 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN 

JAMES CLERK MAXWEIL 
JAMES PRESCOTT JOULE 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY 

SIRC W SIEMENS 

JOHN COUCH ADAMS. 


cach, or 


the Set of 24 Portraits in a Handsome Portfolto for £6 5s od , carriage pard. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Chegues and Money Orders payable te MACMILLAN & CO., 
. OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND 
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MESSRS, MACMILLAN & 00/8 PUBLICATIONS. 


MENTAL AND MORAL PHILOSOFHY 
THE MATHEMATICAL ANALYSIS OF LOGIC. 


Being an Essay towards a Ca'culus of Decuctive lheasorirg By 
GEORGE BOOI I® syo Sewed 5s 
HAND-BOOK OF MORAL PHILOSOPHY By 


the Rev HENRI CALDERWOOD, II D, Professor of Moral 
Philosophy, University of F dmòurgh New Feouon Crown 8vo ts 


SEEING AND THINKING. By the late Prof W 
K CLIFFORD, FRS Wath Diagrams Crown ee RA 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION By the Rev ROBERI JARDINE, BD, D Sc 


(Edin ), Ex-Principal of the General Assembly’s College Calcutta 
Third Edition, Revised and Improved Crown Evo 6s Cd 


PRIMER OF LOGIC By the late W SIANLEY 
JEVONS, LLD ,MA,I RS New Edition me r 

Science Primers 

ELEMENTARY LESSONS IN LOGIC, Deduc- 


tne and Inductive with Copious Questier s and Faamples, and a Vecr 
bulary of Logical Terms By the same Author New Edition Fop 
Evo 3s Od 


THE PRINCIPLES OF SCIENCE. 


on Tog and Suentifie Methol By the s2 e Author 


A Treatise 
New and 


Revised Edition Crown $vo rzs 4% 

STUDIES IN DEDUCTIVE LOGIC. By the 
same Author Seco dFdition Crown 8vo 6s 

FORMAL LOGIC, Studies and Exercises m In- 


cluding a Generalization of I ogical Processes in ther Applicrtion to 
C mplex inferences By JOLIN NLYILIE KI YNES, MA, hte 
Fellow of Pem rone Colleg , Cambridge Second Editon, Revised 
and knlirged Crosa évo ros 67 


CRITIQUE OF PURE REASON By IMMANUEL 
KANT In commemoration of the Centenary of its first Publication 
Translated into Fnglish by E Max MÜNKER 
Introduction by I t DWG Norr£ 2 Vols Demy 8vo 16s each 


Vol I HISTORICAI INTRODUCTION, by Lipwic Nore, &c 
Vol II CRITIQUE of PURE REASON, translated by F Max MULLER 
For the convenience of students these volumes are now sold separate’y 
COMMENTARY ON KANTS CRITIQUE By 
J P MAHAFLY, MA Professor of Ane ent History m the Lm- 


versity of Dublin and J H BERNARD, MA New and completed 
Edition Crown 8yo [Un the press 


PSYCHOLOGY By Jawes McCosn, D D, LLD? 


Litt D , President of Princet: n Coulege, Author of “Intuitions of the 


Mind,” “Lawsof Discursive Thought,” & Crown8vo 
J IHE COGNIIIVE PUWERS és 6g 
YW THE MOTIVE POWLRS Crown8vo Cs 6d 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS By P K RAY, D Sc (Iond and 
Edin ), Professor of Iogıc and Philosophy, Presidency College, 
Calcutta Third Edition Globe8vo 4s 6d 


THE METHODS OF ETHICS By HFNRY 
SIDGWICK, MA LLD , Knghbndge Professor of Moral Pilo- 
sophy ın the University of Cambrıdge Lhird Edition 8vo 14s 

A SUPPI EMEN Í to the Second Edition, containing all the important 
Additions and Alterations ın the Third Edition Demy 8yvo 6s 


OUTLINES OF THE HISTORY OF ETHICS 
TOB ENGLISH READERS By the same Author Crown 8vo 
35 


THE LOGIC OF CHANCE An Essay on the 
Foundations and Prevince of the Theory of Probability, with Special 
Reference to its I og cal Bearings and its Applicaton to Moral and 
Social Science By JOHN VENN, MA, Fellow and Tecturer in 
Moral Sciences in Gonville and Caus College, Cambridge, Fxaminer in 
Moral Philosophy im the University of London Second Ldition, 
Re written and greatly Fnlarged Crown 8vo ros 6ď 


SYMBOLIC LOGIC, By the same Author 


8vo ros 62 


Crown 


MACMILLAN & CO, LONDON, 


With an Historica} 
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| GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by ARCHIBALD GEIKIE, F.RS, 


Director-Generl of the Geological Survey of the United Aingd: n 


The fel owing List of } stu “es s conte rplated — 


' THE TEACHING OF GEOGRAPHY «a Prac- 
uca Hand bosk for the Use of Teachers By ARCHIBALD GFIKIE, 
| FERS, Dinctor Geiueral of the Geologcal Survey of the Umted 

An gdom and Director of the Museun of Pr ut cil Geology, Jermyn 


| Street london  ferresly Murchison Professor of Geology and 
! Miner ogy in tie University of Fdinburgh Crown 8yo 2s 
[Ready 


+ Ticamoftusvoure » to advocate the clams of geography as in 
educa‘io~a! discrphire of a high order, ard to show how these claims may be 


practically recognized by teact ers 
AN ELEMENTARY GEOGRAPHY OF THE 
! BRITISH ISLIS By ARCHIBAID GEIKIF, FRS, &c 
[Ready 


‘THE ELEMENTARY SCHOOL ATLAS With 


I 24 Maps n Co'ours By JOHN BARTHOLOMEW, FRGS, 

| Prce rs [Ready 

1 Thus Atl» kas been spec ’y Cesigred to ulustrate AIL ELEMENTARY 
[pat BOOR» OF GROGRAPHY With this oject tie greater numter of the 

| Maps have bein devoted to the general introductory lessons in Geography, 

} along with the special Geo,rphy of the Br tih Isles Lhe ot er countries 
of tie world hive here en'y been treated generally, 1t Le ng reserved for 

, more advanced School Atlases in this series .o deal with thum in 1 more 


| adequate manner 
| MAPS AND MAP MAKING By 


ALFRED 
HUGHIS, MA, late Scholar of Corpus Christt College Oxf rd, 
Crown &vo 
[ln the press 


AN ELEMENTARY GEN ERAL GEOGRAPHY 


By HLOH ROBIRI MHL, DSc Idn Crown So 
[Zn the press 


A GEOGRAPHY OF THE BRITISH COLONIES. 


Assistan. Master at Manchester Grammar School 


i A GEOGRAPHY OF EUROPE By James 
SIME MA Un preparation 


A GEOGRAPHY OF AMERICA 
A GEOGRAPHY OF ASIA 
A GEOGRAPHY OF AFRICA 


A GEOGRAPHY OF THE OCEANS AND 

| OCŁANICISI ANDS 

ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF BRIIAIN 

GEOGRAPHY OF AUSTRALIA AND NEW 


ZEAT AND 
GEOGRAPHY OF BRITISH NORTH AMERICA 


GEOGRAPHY OF INDIA 
GEOGRAPHY OF THE UNITED STATES 


ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF EUROPE 


CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, MA, ELS, GS, ERS New Edition, with 18 
Coloured Maps Fcap 8vo 35 


A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and ALICE STOP- 


FORDGRLIN Wih Maps 3s 6d 


A PRIMER OF GEOGRAPHY By Sn GEORGE 
GROVE, D&T Wath Illustrations 18mo 1s 


e [S eten? Primers 
A MANUAL GF 


Fcap Evu 


ANCIENT GEOGRAPHY. 
From the German of Dr H KIŁPERI Crown 8vo 5s 


lvi 
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CLARENDON PRESS NEW AND STANDARD SCIENTIFIC WORKS. 


THE FIRST VOLUME OF “ ANNALS OF BOTANY ” 


ANNALS OF BOTANY, Vol, I, contamıng Parts I to 
IV Edited by I BAYLEY BALFOUR, MA, MD »FRS,SH 
VINES, DSc, FRS , and W G FARLOW, MD » Harvard, 
USA With Notes and Papers by Sir J D Hooker, Prof F O Bower, 
Prof MARSHALL Warp, Prof BayLey BALFOUR, Mr W GARDINER, 
and other well-known Botanists Illustrated with many Plates Reviews 
and Notices Necrology for 1887 and Record of Current Literature 
Royal 8vo, half morocco, gilt top, 36s Vust Published 

Subscribers who have recerved the Parts as they appeared can obtain 
cases for binding Vol I through any Bookseller 

“The first Part of the ‘ Annals of Botany’ gives good promise of a useful 
future. The original papers are good solid pieces of work The notes are 
an attractive feature It 1s to be sincerely hoped that a long and vigorous 
career 1s before the ‘Annals,’ and that it will have the effect desired by its 
founders of stimulating research in this country andın America ”—Academy, 

November x5, 1887 


COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS AND FERNS By Dr A 
DEBARY Translated and Annotated by F O Bower MA,FLS 
andD H Scorr, MA, PhD, FLS With 24r Woodcuts and an 
Index, Royal 8vo, half morocco, 225 6d 

“ Deserves the enthusiastic praise of all competent botanists ’— 


Atheneum 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS A New Editon of Sachs’s ‘‘ Text- 
book of Botany,” Book II By De K_ GOEBEL, Professor in the 
University of Rostock Translated by H E F Garnszy, M A, and 
Revised by I B Batrour,MA,F RS, Professor of Botany, Oaford 
With 407 Woodcuts, Royal 8vo, half morocco, ars 
As a clear, succinct, and scholarly abswract of all that 1s known up to 

date as to the morphology of plants from the highest to the Iowest 1t will hold 

its own for several years to come "—AcaWenty 

LECTURES ON THE PHYSIOLOGY OF PLANTS 
By JULIUS VON SACHS Translated by H Marsuatt Warp, 
MA,FLS, Fellow of Christ's College, Cambridge, and Professor of 
Botany, RIE College, Cooper’s Hill With 435 Woodcuts, Royal 8vo, 
half-morocco, 315 6a 

“* The book ıs certainly 2 remarkab'e one 
work "—Nature 

“y* These three works are intended by Prof J von Sachs to supersede 
hus Text-book of Botany,” the second edition of the authorized English 

Heriot aca of which was published .n 1882, and which rt 15 not proposed to 

veprin, 

“An undertaking which must earn the heartiest thanks of English students 

of botany ’—-Natuze . 


it will always bea valuable 


| LECTURES ON BACTERIA By Dr A DE Bary. 





COMPARATIVE MORPHOLOGY: AND BIOLOGY OF 
THE FUNGI, MYCETOZOA, AND BACTERIA By A DE 
BARY Authorized English translation by H E F Garnsey, MA 
Revised by I B BaLrouvr MA,MD,FRS, Professor of Botany, 
Oxford With 198 Woodcuts, Royal 8vo, half-morocco, 225 6d 


Authorized Translation by H E F Garnsey, MA Revised by 
I Baytey Batrour, F RS, Professor of Botany, Oxford Crown 
8vo, Cloth, 6s é 
*° “Anumnportant contribution to the literature of Bacteria, and gives 
A succinct and accurate picture of ihe subject ”—Note by Pror BAYLEY 
ALFOLR ` 


A TREATISE ON STATICS. ByG M MINcHIN, MA 
‘Third Edition 8vo, Cloth, Vol I, 9s "Vol II, 16s 
“ ky far the best treatise on statics in the English language ’’—New York 
Nation 
‘A most important work , ın fact, one of the best treatises of the day ”— 
Nature 
NEW EDITION OF PROF ROLCESTONS “FORMS OF ANIMAL 
L ” 


FORMS OF ANIMAL LIFE, A Manual of Comparative 
Anatomy, with Descriptions of Selected Types By the lateGEORGE 
ROLLESTON, DM, S Revised and Enlarged by W 
HamcuettT Jackson, M A Royal 8vo, Cloth, 36s (Just published 

“ A text-book of zoology, in many respects the most comprehensive that 
has yet appeared inthe Englısh language A mag@ificent storehouse 
of zoological facts indispensable to the teacher and valuable to the advanced 
student "—O tford Magazine 

“í In concluding we acknowledge in the fullest degree the singularly pains- 
taking and conscientious manne~ in which Mr Jackson has fulfilled his task, 
ard the signal service he has thereby rendered to zoologtsts ‘Forms of 

Aumal Life’ ıs a unique dook "—Nalture 

NEW EDITION OF PROF BALFOUR STEWART’S 
“TREATISE ON HEAT” 

A TREATISE ON HEAT, With numerous Woodcuts 
and Diagrans By BALFOUR STEWART, LLD,.FRS Fifth 
Edition, Extra Fcp &vo, Cioth, price 7s 6d Lust published 
COMPLETION OF PROF PRESTWICH’S “GEOLOGY” 

GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL By J PRESTWICH, MA, FRS, Professor of 
Geology, Oxford _ Royal 8vo, Cloth, with Maps and Illustrations Vol 
I , Chemical and Physical, 25s Vol II, Physical and Stratigraphical, 
with New Geological Map of Europe, 36s 

The Map of Europe, on Roller, or in Cloth Case, separately, ss 

“Stands oat from the long range of modern treatises "—Academy 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION 
LONDON HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, EC 


CROSSLEY’S 
L 
OTTO” 
GAS-ENGINE. 
OVER 27,000 SOLD. 
2-MAN TO 100 II P INDICATED 


NEW, RARE, AND INTERES 
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COPIC OBJECTS 


Se sd 
Reproductive Organs of Orchis, Section through Pisti', Anther, Pollen Section of Barbadoes Rock, showing Polycistina. r 6 
tube, and Ovary Quite New os aes 1 6 | Section through Head of Fetal Rat Very Perfe&t 20 
Budding Stem of Citron I © | Actinomycosis ın Section of Tongue of Cow . 20 
Section through entire Bud of Lily, showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one Slide 2 o 
gra ns, Petals, &c , zz set 2 o | Very fine Opaque Groups of Diatoms 2S, 3S, 4S, and 5s each 
Fertile Branch of Chara, showing Antheridia and Archegonia + I o | Type Slide of about seventy Diatoms from Oamaru, N Z to 6 
Anatomy of Leaf, nme Pieces on one Slide 2 6 | Honizontal Secton through entire Young Frog ' 20 
Antheridia and Archegonia of Moss, mounted separately on one Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 
Slide . 2 o Frog—on one Slide 5° 
Fungoid Blight of Grape Vine, Oidium Tuckert x 6 | Transverse Sect on through entire Tooth of Horse Very Fine 6 0 
Unicellular nt, Protococcus viridis I1 o | Spinning Organs of Silkworm . TO. 
Yeast Plant, Torula Cerevisize . t o ` Licmophora ‘labellata Very Good I o 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 


313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


ESTABLISHED 1837 





Printed by RICHARD CLAY AND Sons, LIMITED, at 7 and 8 Bread S 
MacMILLAN \ND Co, at the Office,29 and 


treet Hill, Queen Victoria Stre t, ın the City of London, and Published by 
2> Bedford Street Covent Gardan —Paursvay, Jua: ry 1333 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the solid ground L 
Of Nature trusts the mind which builds for aye ’’—WoRDSWORTH, 
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Registered as a Newspaper at the General Post Office ] a [Al] Rights are Reserved 


J. LANCASTER & SON, Opticians, Birmingham. 


e “he Largest Makers in the World OVER 35,000 SOLD 
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ASTRONOMICAL TELESCOPE 


AASAD g -z aTa With 3:nch Achromatic Object-Glass of excellent quality with brass body, 
The 1888 INSTANTOGRAPH (PATENT) one Terrestrial and two Celestial Eye-pieces, in Case conplete Guaranteed 


to be capable of dividing Double Stars and showing Saturn's Ring ana 

















CAMERA, LENS, AND STAND | 4 PI Pl }Pl Tapers Belts : 

‘he 1888 LE MERVEILLEUX (Patent) £1 1 o|£2 2 0/43 3 0 Price £6 10s. Od. 

‘he 1888 INSTANTOGRAPH Chan ) rm 6] 3 30 4 5 o Catalogue of Astronontucal Telescopes sent Free 

‘he 1888 I atent, 22 0] 4 40 o 

he INTERNATIONAL (Patent) 210 o| 5 o ol 71 0 | JOHN BROWNING, 63 STRAND, LONDON, W.C. 
“How to be a Successful Amateur Photographer” 6 Stamps THE RACES 









THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST TIBB’S ROW, CAMBRIDGE X N E G R E T T | & Z A M B R A’S 
SEIS MOGRAPHS = <-> 


From the Designs of Prof J A EWING 
A Sully illustrated Description will be sent on application 
Now Ready, Vol IX Partr 
Price to Subscribers 2x5 per Yearly Volume, post free 


-HE JOURNAL OF PHYSIOLOGY. 


jited, with the Co operation ine England of Prof W RUTHERFORD, ees oe 
F RS, of Edinburgh, Prof J BURDON-SANDERSON, FRS, SK 
of Oxford, and in America of Prof H P BOWDITCH, of Boston , Ss 


Prof H NEWELL MARTIN, FRS, of Bal » Prof H C 
WOOD, of Philadelphia, eae CELEBRATE D B N OC U LARS. 
By MICHAEL FOSTER, MD,FRS TWO AND THREE GUINEAS 
The Company are now prepared to make drawings, woodcuts, and litho AND UPWARD S, IN SLING CASE, COMPLETE 


phic plates, both coloured a cacao pa microscopic or other > 
tcimens , also by means of photography to make reproductions ın photo- 

avure, type blocks, photolithography, and various other processes E N EG R ETTT & ZA M B RA 
Che Company are appointed Agents for the Microscopes of Zeiss SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN BY a 
4. Catalogue will be sent on application, of the instruments used ın 
ysical, Botanical, and Physiological investigations which are manu- HOLBORN VIADUCT, E.C. 

tured by T ranches — 


B: 
THE- CAMBRIDGE SOENTEIC INSTRUMENT COMPANY, | puoro p CORRAL TE REGENT STREET o 


ST tTIBB’S ROW, CAMBRIDGE, TFLEPHONE No 6583 Telegraphic Address NEGRFTTI, Lonpon ’ 


CES 


= 









Will 
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THE MASON COLLEGE, 
BIRMINGHAM 


TANGVE TECHNICAL SCHOLARSHIP IN CHEMISTRY 


An EXAMINATION m THEORETICAL and PRACTICAL 
CHEMISTRY for the above Scholaiship, which 1s of the value of £30, 
tenable for ene year, will be held in the College on THURSDAY and 
FRIDAY, July 12 and 13, 1888 

‘Lhe holder of the Scholarship will be required to devote the whole of 11s 
time to the study of Chemistry in the Chemical I aboratory of the College 

Further particulars may be obtained on application to 


GEO H MORLEY, Secretary ° 


FOR SALE. 


In Commission by LOOSTROM & CO. Stockholm, Sweden 
CRELL Chemische Annalen, 1787-92 





í i Beitrage 20 Vols 
y Entdeckungen 
GILBERT Annalen der Physik u Chemie, 1800-89, mit 
POGGENDONFE Jerganzungsbande, Junlband, Register, Ber- 
WIEDEMANN blatter, 297 Vols 
Defects Pogg Ann, vol xaxiv , vol xaav, I, 
2 Heft , vol xln 1 Heft , vol cxl 3 Heft , 
vol cxl 4 Heft 
In duplo Wiedemann Ann , vol avin 
GEHLER . Physthalische Worterbuch, neue Bearbeitung, 22 
vols and 2 vols Plates. 
FECHNER Repertorium der Physik, 9 vols 


PoccENDORFF Biographisch ltterarisches Hand orterpuch, 2 v0'» 
LA 





Offers to be addressed to the alow named Firme 





LOOSTROM & CO, Stockholm 


B.Sc PREPARATION —Geology Honours, 
Physiology Honours, Chemistry, Mathematics, Logic, Psychology by 
London Graduates Personally or by Correspondence Practical 
Work —Screncr,” 63 Finsbury Pavement, L C 








CIVIL SERVICE COMMISSION —Forth- 


coming J'xaminaticn —Assistan to tne Lecturers on Chemistry, &c , at 
the Royal Artillery College (25-30), July 3 
The date specified 1s the latest a" w. ich apy hcations cin be 
‘Lhey must be made on Forms to be obtaired, with Particulars, 
Secretary, Crvil Service Commission, Lendon, 5 W 
pat V U LL 


e ee os ee 
PEOPLE'S PALACE TECHNICAL 
SCHOOLS 


DAY DEPARTMENT 


LEACHFRS ARE REQUIRED for these Schools A Preference wil! 
be given to Gentlemen qualified to teach the fo lowing Subjects in connectior 
with the Science and Art Department —Practical Geometry, Machine or 
Building Drawing, Mathematics (Elem ), Klectneity, and Mechanics Al! 
Applications, stating Qualifications, Salary required, &c , to be forwardec 
to the CHAIRMAN, People’s Palace, Mile End, London 


OPEN SCHOLARSHIPS ın NATURAL 


SCIENCE, of the value of 125 Guineas ard £60 are awaided Annually 
mOCTOBER1t ST 1 HOMAS’S HOSPIIAL M EDICALSCHOOL 
Albert Embankment, SE For Particulars apply to the MEDICAL 


SECRETARY 
W M ORD, Dean 
R W REID, Vice Dean 


F. H. BUTLER, M.A.Oxon, ARS Manes, &¢., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recently Received —A Fine Senes of Wealden Plant Remains, including 
various Forms new to Britain, à larze accession of Mounted Recent and 
Fossil Foraminifera, Microscop.c Sectiors of Overley Hill Spherulitic 
Devitrified Lrparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon 


zonite 

Now ın Stock 
s Butterfly ” Twin Calcites from a new locality, 
2 and 5 inches across 


*MORELLA MARMALADE, 


The most delicious of all Preserves, also ye strictly non-Alcohohe Wine, 
MORELLA, still and sparkhng, produc cf the famous Kent Morella 
or through any Grocer, and of the Makers, 


Maidstone, and 46 Gresham Street, 
ondon 








received 
from the 








—A lmited number of Brillant 
between 





Cherry, can be bought of 
THOMAS GRANT & SONS. 


LIVING SPEGIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAN, 


Who last week sert to his subscribers Tubifea nvulorum, with sketch and 
description He aiso sent out Alcyonella fungosa, Leptodora hyalina, 
Brachionus pala, Lophorus crystallinus, Mebcerta ringens, Stephanoceros, 
Argulus foliaceus, Cordylophora lacustris, Volvox globator, also Amoeba 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's) 
Biological Laboratory work 

Weekly announcements will be made in thig place of Organisms TE 
1s supplying 


Specımen Tube, One Shilling, post free. 


Twenty sıx Tubes ın Course of Six Months for Subscription of fl Sy 
or Twelve Tubes for 10s 


Portfolio of Drawings, Eleven Parts, 15 each 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Shdes, Book Illustrations, Diggrams, Pen and Ink 
Sketches, &c , &c 
The List, which includes some choice productions from the Owens College 
(by permission), post free Zor One Stamp 


WANTED—PRIVATE IN STRUCTION, 
from thoroughly qua ified Teacher, in dissection of severi] types of 
London B Sc (Degree, Exam ) List —*M,” Narure Office, Bedford 
Street, Covert Garden ° 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type Writing arə easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto-Circulars resemble 
written. letters Used atthe House of Lords, &c 


e AUTOCOPYIST DEPT (AET Co, Ld J) 


London Wall, London, and 52 Princess Street, Manchester 


MOORE BROTHERS, 


Osteologists, &C., &C., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOI, 
Agents to the Science and Art Department 


Skeletons, Dusarticulated Skulls, Skeletons, and Crustacea, Mcdels 
Injected and other Dissections, &e, &c 

Prices quoted for any Series of Preparations illustrating any of the well: 
known text books 


Awarded Seven Medals and Five Diplomas 





MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 








m 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS A Great PURIFIER of the BLOOD, a 
Powerful Invigorator of the System, ım cases of WEAKNESS 
AND DEBILITY, and ıs unequalled in Female Complaints, 
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` THE 


STANDARD 
POLI CI E S granted since 1865 have each year 


exceeded £1 000,000 sums assured 

a result mamtamed uninterruptedly 
for so long a period by no other Office in the United Kingdom Funds, 
6} Mill ons, increasing annually 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E C 


NOTICE ` OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840 








The Lease of these Premises having expired, he has the 
pleasure to announce that on and after JUNE 24 his Business 
will be tiansfered to 


97 REGENT STREET, 
LONDON, W 
A FEW DOORS FROM ST JAMES'S HALL 
MINERALS.—On Sale: an Extensive Col- 


lection of MINERALS, conpnsing 934 Specimens in Splendid Condition, 
. with Cabinet Also a few good Freestone Fossils —May be seen on 
Application to Robert RICHARDSON, Southowram, near Halifax 


ROT-PROOF GREEN RIGK CLOTHS 


WILL LAST A LIFETIME 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE 


THE SHAKESPEARE COT 


IS THE LIGHTEST ANDP, STRONGEST PORTABLE, BED 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRID GE, SE 
Will send Full Particulars on application 


GEOLOGICAL COLLECTIONS, 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets 
200 ditto, sos The best value obtamable 


Micro Sections of Rocks in great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


— 














roo Specimens, 25s 





On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 


‘With the Assistance of 
FREDERICK Bonn, FZS RICHARD SOUTH 
Epward A Fircu, FLS J Jenner Weir, FLS 
F BucHanan WHITE, M D 


Contains Articles by well-known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories, occurrence of Rarities, &c, there are Monthiy 
Lists of Duplicates and Desiderata 

WOODCUT ILLUSTRATIONS and occasional LITHOGRAPHED and CHROMO- 
LITHOGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 





Sale dp Auction, 


Monday and Tuesday, June 25 and 25 
NATURAL HISTORY SPECIMENS 


MR. J C STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, JUNE 25 and 26, at half-past 12 precisely each day, 
by order of the Right Hon Lord Says AnD SELE, the Collection of Eggs 
formed by the late J Brro, Esq , whch contains many Eggs collected 
by the late Joun WoLLe!, Esq Also, a Collection of Butterflies formed 
byJ L SuerwiLL Esq , in the Naga Hulls, Assam, and other Insects, 
Shells, Minerals, Fossils, Heads and Horns of Animals, Bird-skins, 
and other Natural History Specimens, Cabinets, &c , &c 


On view the Saturday prior from 10 till 3, and Mornings of Sale, and 
Catalogues had 








INTERNATIONAL SCIENTIFIC SERIES. 


Crown 8va, with 88 Illustrations, ss 


ORIGIN of FLORAL STRUCTURES 
THROUGH INSECT 


OTHER AGENCIES. 


By the Rev Prof GEORGE HENSLOW, 
FLS,FGS 








Crown 859, with 80 Illustrations, 5s 
THE 


GEOLOGICAL HISTORY of PLANTS. 


By Sr J WILLIAM DAWSON, 
CMG,LLD,FRS, &c 


KEGAN PAUL, TRENCH, & CO 


VICTORIA UNLVERSITY., 


THE YORKSHIRE COLLEGE, LEEDS 


The PROFESSORSHIP of MATHEMATICS will shortly become 
vacant Applications for the Appointment, which will date from OCTOBER 
x, will be received up to JULY 37 Stipend, £300, with two thirds of Fees 
Competent Assistance 1s provided _ Further particulars may be obtained from 
the SECRETARY of the Yorkshire College, Leeds 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landqwners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 


The AGRICULTURIST 1s published every Wednesday afternoon ın time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week 

Thespecialattentionof Land Agentsts directed tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class 

Price3ď By post 34¢ Annual Subscription, payable inadvance, 14s 





London 








Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London,E C Money Orders payableto C and R ANDERSON 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G BARRETT, J W Doucras, W W Fowier,M A 
FLS,R McLacuran, E RS, E Saunpers, F LS, and 
H T Stamnton,F RS 


This Magazine, commenced ın 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Brush Isles 

Subseription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX 10s each to purchasers of complete sets 
volumes may be had separa.ely or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
æ Paternoster Row = 


N B —Communications, &c , should be sent to the Editors at the above 
a ldress e 


The volumes com- 


the succeeding 


lx 
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Second Edition, 8vo, Cloth Covers, Price rs 


This Day, Fourth Edition, with 36 Illustrations, Cloth, 3s 


BIRDSNESTING & BIRD-SKINNING | MANAGEMENT OF ACCUMULATORS 


A Complete Description of the Nests and Eggs of Buds which 
Breed ın Britain 
By EDWARD NEWMAN 


Revised and Re-written, with Directions for their Collection and Preserva- 
tion, and a Chapter on Bird skinning, by MILLER CHRISTY 


London T FISHER UNWIN, 26 PATERNOSTER Squargz, EC 





Price One Shilling, 8vo, each with Twenty Engravings, Parts I » II, III, of 


AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. 
By HOWARD SAUNDERS, FLS FZS, &e 


Editor of the Third and Fourth Volumes of * Yarrell’s History of British 
Birds,” Fourth Ed tion 


To BE COMPLETED IN ABOUT TwenTy MONTHLY PARTS 
See Review in NATURE, June 14 “THE BOYS’ YARRELL ” 


GURNEY & JACKSON, zı Paternoster Row (Successors to Mr Van 
Voorst) 


PEOTOGRAPHS 
FOR ALBUMS, SCRAP-BOOKS, and FRAMING 
EVERY DESCRIPTION SENT FOR SELECTION POST FREE 
WRITE FOR A PACKET AND CATALOGUE 


ERDMANN: & SCHANZ, 


NEW WANDSWORTH, LONDON 





N. 





Now Ready 


BIBLIOGRAPHY of the WORKS of SIR 


ISAAC NEWTON Together with a List of Books illustrating bts 
Life and Works ByG J GRAY 


120 Copies Printed for Subscribers Only a few remain 
MACMILLAN & BOWES, Cambridge 


SCIENTIFIC 


Price ss net 


AND PRIVATE ELECTRIC LIGHT INSTALIMTIONS 4 
Practical Hand-book By SIR DAVID SALOMONS, Bart, MA 
Fourth Edition, Revised and Enlarged 





Just Published, Second Edition, with 60 Illustrations, Cloth, 3s 


ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS A Practical Hand book By S R BOTTONE 


‘Supplies a want felt by even the cleverest of young philosophers ”— 
Spectator 


London WHITTAKER & CO, Patggnoster Square, E C 





Just Published, Second Edition, Crown 8vo, Cloth, 65 

PRACTICAL KDOUCATION. Treating oj 
the Development of Memory, the Increasing Quickness of Perception 
and Training the Constructive Faculties By CHARLESG LELAND 
More than 60,000 Cop'es of the Work, of which this 1s a greatly improvec 

and enlarged Edition, we-e published in the United States 
us It deals with the wh Ie subyect in such a downnght practica 
fashion, and 1s so much the resuit of long personal experience and observa 
tions, as to render it a veritable mine of valuable suggestions "—Britis} 
Architect 
z Should be read by all those who aspire to the art of teaching ’ 

—LEngineering 

London WHIITAKER & CO, Paternoster Square, E C . 








Mathematical Instrument Manufacturer to H M Government, Council o. 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 fon 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL ın the International Inventions Exhibition 1885 for Mathe. 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address —-GREAT TURNSTILE, HOLBORN, LONDON, WC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN, 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 3 
SIR WILLIAM THOMSON 
HERMANN L, F. HELMHOLTZ. 


Proof impressions of these, printed on India paper, 
the Set of 24 Portraits in a Handsome 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY, 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS 
SIR RICHARD OWEN, 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS 

JOHN COUCH ADAMS. 


may be had from the Publishers, price 5s. each, op 


Portfolio for £6 55. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. i 


cm e 


must be paid for wıth the Beer 





So- Na- STOW =z. 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl. Pts * 


* Bottles charged 2/- per doz, and allowed at the same rate if retu=ned , but they 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “S N” Stout, ıt 1s Brewed entirely from the finest Malt and 
Hops, it 1s, too, more hopped than Stout 1s generally, therefore, besiles beng very fig 
FY nutritious, 1t 1s an excellent ‘Tonic and particularly suited for invalids, ladies nursing, or § 
y anyone requiring a good strengthening beverage 
and very much recommended by Medteal men 


« WALTHAM BROTHERS, 
THE {HALF GUINEA” ALE BREWERY, LONDON, S.W. 


Tt is a “Sound Nutritious” Tonic, & 
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SUBSCRIPTIONS TO “NATURE.” H; 
3 d 
Yeasly . wwe ee ee ew we 2 28 0 
Half-yearly.. ... 3... . 14 6 {> Ip 
Quarterly . ve ais wie ee 7 6 f k 
To the Unıted States, the Continent, &c. :— . . 0 KY 0, as 
peany fe Sp feos. aw lee Seer + +30 6 
Half- eid ans F oe ee ws 
Outcast Gai eee ACID PHOSPHATE. 


To India, China, and Japan .— 


Yearly aR TH St Be aay oats 
Half-yearly š .. 16 6 
Quarterly x 


8 6 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d gd. per Line after 
£ 


One-Eıghth Page, or Quarter Column. . . . o 18 6 
Quarter Page, or Halfa Column. ..115 0 
Half a Page, ora Column. . . . . 350 
Whole Page . 6 60 


Money Orders payable to MA CMILLAN & CO 
OFFICE + 29 BEDFORD STREET, STRAND, W C 


Biivy of Societies, 


LONDON 


THURSDAY, JUNE 21 

RoyaL SOCIETY, at 4 3o —Further Researches on the Physiology of the 
Invertebrata Dr Gnffiths—Muscular Movements in Man, and therr 
Evolution in the Child, Dr Warner —On the Electromotive Changes 
connected with the Beat of the Mammalian Heart, and of the Human 
Heart in particular Dr Waller —On the Plasticity of Glacier and other 
Ice J C McConnel and D A Kidd—On the Organfzation of the 
Fossil Plants of the Coal Measures, Part XV Prof W C Wilhamson, 
F RS —A Study of the Thermal Properties of Propyl Alcohol Profs 
Ramsay and Young —And other Papers 

CHEMICAL SOCIETY, at 8 —Ballot for the Election of Fellows.—Chloro- 
fumanc and Chloromaleic Acids, their Derivatives and Magnetic Rota- 
tions Dr W H Perkin, F R S—Combustion by means of Chromic 
Anhydnde C F Cross and EJ Bevan —Metoxylenesulphonse Acids 
Dr G T Moody —Recearches ‘on Isomeric Change Dr H E Arm- 
strong, F R S—A New Method for the Production of Mixed Tertiary 
Phosphines Dr N Colhe 

SATURDAY, June 23 

Puysica Socrety, at 3—On the Photometry of Colour, Capt Abney, 
RE, FRS—Note on Continuous Current Transformer Prof S $ 
Thompsen —0On the Existence of Undulatory Movement 
the Electric Spark Ernest H Coote —On an Optical 


Ricker, FR S 
TUESDAY, June 26 
ANTHROPOLOGICAL INSTITUTE, at 8 30 —Exhibition of Pottery, &e from 
Recent Excavations in New Mexico Arthur S Burr —The Nicobar 
Islanders, E H Man 





acconapanying 
Model Prof 


EDINBURGH 
THURSDAY, JUNE 28 
MINERALOGICAI SOCIETY, at 7 —A Mangano-Magnesian Magnetite Prof 
Albert H Chester —The Distribution and Onigin of the Mineral Albertite 
in Ross shire Hugh Miller (Communicated by the Local Secretary )— 
The Rock-forming Feldspars and their Determination Alex Johnstone, 
and Dr A B Griffiths (Communicated by the Local Secretary )—A 
Scottish Locality for Bornite Rev W W Peyton —With several Papers 


by Prof W I Macadam 
RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO (Established 1852) 
Patronzed by HM the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 


















































































































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EC. 


Telegrams—“ TONNERRE LONDON” 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening 
For sale by all chemists 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descnptive Illustrated Catalogue on apphcation to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gérhtz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C 


e 
Complete Illustrated Catalogue of Chemical Apparatus, post 
fiee, ts 6d 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp ; Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 


JOHN J GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, WC, 


JAMES R. GREGORY, 


Mineralogist and Geologist 


IAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS. MUSEUMS, &c EVERY REQUISITE FOR 
PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST Ou LAG LONDON NEW LISTS 

N 


New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices Also 
New lists of Rare Minerals, Rock Specimens, Geological Apparatus 
Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET FITZROY SQUARE, LONDON. 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR „OR PENCIL FROM OBJEG&® AND 
7 SPECIMENS, LITHSGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 
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MESSRS. MACMILLAN & GO0.S PUBLICATIONS. 


HISTORY. 


THE SECOND PUNIC WAR Being Chapters 
from THE HISTORY OF ROME By THOMAS ARNOLD, DD 
Edited with Notes, by W T Arnotp, MA With 8 Maps Crown 
8vo 8s 6d 


THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION TO THE ACCESSION OF CONsTAN 
TINE THE GREAT ByW T ARNOLD,MA Crown 8vo 6s 


tt Ought to prove a valuable hand-book tc the student of Roman history ”” 
—Guar dian 


STORIES FROM THE HISTORY OF ROME 
By Mrs BEESLY Fcap 8vo 2s 6d 


THE HOLY ROMAN EMPIRE By Javes Bryce, 
D CL, Fellow of Oriel College, and Regius Professor of Civil Law in 
the University of Oxford Eighth Edition Crown 8vo 75 6d 


OUR NATIONAL INSTITUTIONS A Short 
Sketch for Schools By ANNA BUCKLAND With Glossary 
18mo ıs 


A HISTORY OF ENGLAND FOR BEGINNERS 


By ARABELLA B BUCKLEY, Author of “A Short History of 
Natural Science,” &c With Coloured Maps, Chronological and 
Genealogical Tables Globe 8vo 35 


LECTURES INTRODUCTORY TO THE STUDY 
OF THE LAW OF THE CONSTITUTION By A V DICLY, 
BCL, of the Inner Temple, Barrister-at-Law , Vinerian Professor of 
English Law, Fellow of All Souls’ College, Oxford, Hon 
Glasgow Second Edition Dery 8vo 12s 64 


WORKS BY EDWARD A FREEMAN, DCL, LLD, 
Regius Professor of Modern History in the University of Oxford, &c 


OLD ENGLISH HISTORY With Five Coloured 
Maps New Edition Extra Fcap 8yo ós 


A SCHOOL HISTORY OF ROME Ciıown 8yo 


[Zz preparation 


METHODS OF HISTORICAL STUDY A Course 


of Lectures 8vo ros 6d 


THE CHIEF PERIODS OF EUROPEAN 


HISTORY Sıx Lectures read in the University of Oxford in ‘Ir nity 


Term, 1885 With an Essay on Greek Cities under Roman Rule 8vo 
tos 6d 

HISTORICAL ESSAYS Furst Series Fourth 
Edition 8vo zos 6a 


Contents —The Mythical and Romantic Elements in Early English 
History—The Continuity of English History—Ihe Relations between the 
Crowns of England and Scotland—St Thomas of Canterbury and his 
Biographers, &c 


HISTORICAL ESSAYS 


Edition, with Addit onal Essays 


Second Seres Second 


8vo xos 6a 

CONTENTS —Ancient Greece and Medieval Italy —Mr Gladstone’s Homer 
and the Homeric Ages—The Historians of Athens—The Athenian Democracy 
Alexander the Great—Greece during the Macedonian Period—Mommsen s 
History of Rome —Lucius Cornelius Sulla—The Flavian Cæsars, &c, &c 


HISTORICAL ESSAYS Third Serres 8vo sas 


Contents —First Impressions of Rome—The Illynan Emperors and 
their Land—Augusta Treverorum—The Goths at Ravenna—Race and 
Language—The Byzantine Empire—Furst Impress ons of Athens—Mediaval 
and, Modera Greece—1he Southern Slaves—Sicilian Cycles—The Normans 
at Palermo 


THE GROWTH OF THE ENGLISH CONSTI- 
1UTION FROM 1HE EARLIEST TIMES Fourth Edition 





Crown 8vo 55 
A SGSIOOL HISTORY OF GREECE ByC A 
FYFFE,MA_ Crown 8vo ° [in preparation 


} 


HISTORY (continued) 


WORKS BY JOHN RICHARD GREEN, MA, LLD, 
Late Honorary Fellow of Jesus College, Oxford 


la SHORT HISTORY OF THE ENGLISH 


PEOPLE With Coloured Maps, Genealogical Tables, and Chrono. 
logical Annals New Edition, thoroughly Revised Crown 8vo 


8s 6d 134th Thousand e 
HISTORY OF THE ENGLISH PEOPLE In 
vá F iny England, 449-1071—Foreign Kings, rozr-r2t4— 


The Charter, 1214-1291—The Parliament, 1307-1461 With Eight 


Coloured Maps 8yc 16s 


VoL II —The Monarchy, 1461-1540—The Reformation, 1540-1603 8vo 


16s 
Vor III] —Puntan England, 1603-1660—The Revolution, 1660-1688 


With Four Maps 8vo 16s 
Vor IV—The Revolution, 1688-x760—Modern England, 1760-1815 


With Maps and Indez 8vo r 

THE MAKING OF ENGLAND With Maps 
8vo 16s 

THE CONQUEST OF ENGLAND. With Maps 
and Portrait 8vo 18s 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short Histcry of the English People” ByC W A TAIT, 
M A , Assistant Master, Clifton College Crown8vo 35 6d 





. READINGS FROM ENGLISH HISTORY Se- 


lected and Edited by JOHN RICHARD GREEN Three Parts 
Globe 8vo 1s 6d each I Hengist to Cressy II Cressy to 
Cromweil III Cromwel. to Balaklava 

LECTURES ON THE HISTORY OF ENGLAND 
By M J GUEST ‘WithMaps Crown 8vo 6s 


HISTORICAL COURSE FOR SCHOOLS. 
—Edited by EDWARD A FREEMAN, DCL, LLD, late 
Fellow of Trinity College, Oxford, Regius Professor of Modern 


History 11 the Uni versity of Oxford 
GENERAL SKETCH OF EUROPEAN 
HISTORY By EDWARD A FREEMAN, DCL New 


Edition, Revised and Enlarged, with Chronological Tables, Maps, 


and Index 18mo 3s 6d 
HISTORY OF ENGLAND By EDITH 


THOMPSON New Edition, Revised and Enlarged, with Coloured 
Maps 8mo as 6 


HISTORY OF SCOTLAND. By Marcarer 
MACARTHUR New Edition 18no 2s 

HISTORY OF ITALY By the Rev. W 
HUNT, MA New Edition, with Coloured Maps 18mo 3s 6d 


HISTORY OF GERMANY By J SME, 
MA New Edition, Revised 18mo 3s 

HISTORY Or AMERICA By JoHN A 
DOYLE WithMaps 18mo 4s 6a 

EUROPEAN COLONIES By E. J. PAYNE, 
MA WithMaps 8mo 4s 6d 

FRANCE By CuartoTTE M Yonce With 
Maps x8mo 3s 6d 


HISTORY PRIMERS —Edıted by Joun 
RICHARD GREEN, MA,LLD, Author of “A Short History 
of the English People ” 


ROME Bythe Rev M Creicutrox, MA, Dixie 


Professor of Ecclesiast.cal History in the University of Cambridge 
With rr Maps 18no0 15 e 
and 


GREECE By C A Fyrre, MA, Fellow 
late Tutor of University College, Oxford With5 Maps 18mo rs 
EUROPEAN HISTORY. By E. A FREEMAN, 
DCL,LLD WithMaps i8mo is 


GREEK ANT-_QUITIES , By the Rev J P 
MAHAFFY, MA Illustrated 18m9 1s 


CLASSICAL GEOGRAPHY By H F Tozer, 


MA 8mo 1s 

GEOGRAPHY By SiG Grove, DCL Maps 
x8ma_s 

ROMAN ANTIQUITIES By Prof WILKkıins 
Illustrated r8mo rs 


FRANCE ByCuHarLorTE M. Yonce 18mo 1s. 


MACMILLAN & CO, LONDON 
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HISTORY (continued) 


A GENEALOGICAL STEMMA OF THE KINGS 
OF ENGLAND AND FRANCE By the Rev C HOLE On 


Sheet rs 


CHRONOLOGICAL TABLES A Synchromstc , THE EXPANSION OF ENGLAND By J R 


SEELEY, M A , Regius Professor of Modern History in the Universit 
Arrangement of the Events of Ancient History By Rey ARTHUR of Cambridge Crown Bio 45 6d y y 
C JENNINGS, Rector of King’s Stanley, Gloucestershire, Author of 
‘A Commentary on the Psalms,” “ Feclesia Anglhcrna,” ‘* Manual of 


u Church History, 8e Demy gvo ce OUR COLONIAL EXPANSION. Extracts from 


theabove By thesame Author Crown8vo Sewed zs 


A MANUAL OF ANCIENT GEOGRAPHY A SHORT HISTORY OF INDIA AND OF THE 
From the German of Dr H KIEPERT Crown 8vo ss FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 
BURMA By J TALBOYS WHEELER With Maps Crown 8vo. 

NEW HISTORICAL ATLAS AND GENERAL ad 
HISTORY BwR H IABBIRTON, LittHumb so New A COLLEGE HISTORY OF INDIA, Asiatic and 


Edition, Revised and Enlarged 15s European By the Same With Maps Crown 8vo 3s 6d 


A SHORT MANUAL OF THE HISTORY OF CAMEOS FROM ENGLISH HISTORY By 


INDIA Withan Account of INDIA As IT ıs The Soil, Climate, and CHARLOTTE M_YONGEp Author of ‘ The Heir of Redcly ffe” 
Productions , the People, their Races, Religions, Public Works, and Extra Fcap 8vo New Edition ss each (1) FROM ROLLO TO 
Industries, the Civil Services, and System cf Admmnistraticn By Sur FDWARD II (2) THE WARS IN FRANCE (3) THE WARS 
ROPER LEIHBRIDGE,MA,CIE With Maps Croun®yo ss OFTHE ROSES (4) RFFORMATION TIMES (s) KNGLAND 
AND SPAIN (6) FORTY YEARS OF STUART RULE (1603~ 

A SUMMARY OF MODERN HISTORY. Trans- 1643) 


lated frem the French of M MICHEIFT, and continued to the EUROPEAN HISTORY Nariated in a Series ot 

Present Time, by M C M Srupson Globe 8vo 4s (g Historial Selections fro n the Best Authorities Edited and Arranged 

t do y a 4 ani X irst Series, rooz3-1154 

ENGLAND UNDER THE ANGEVIN KINGS New Fdton Crown 8vo 6s Second Seres, 1088-1228 New 
By KATE NORGATE With Maps and Plans 2Vols 8vo 32s Fdinon Crown 8vo 6s 


z z 4 THE VICTORIAN HALF-CENTURY—A JUBI- 
SCANDINAVIAN HISTORY. By E C Ort. LEE BOOK By C M YONGF Witha New Portrait Aal Queen. 
With Maps Globe 8yo és 1 Cruwn 8vo, Paper Covers, rs , Cloth, ts 62 


MACMILLAN & CO, LONDON 
e 


A SCHOOL HISTORY OF ROME By GG. 


RAMSAY, M A , Professor of Humanity in the University of Glasgow. 
With Maps Crown 8vo [In preparaiion 





PALAOLITHIC MAN IN NORTH-WEST MIDDLESEX 


The Evidence of his Existence and the Physical Conditions under which he 
Lived in Ealing and its Neighbourhood, Illustrated by the Condition and 
Culture presented by Certain Existing Savages. 








BY JNO. ALLEN BROWN, FGS, ERGS. 


ù The Aniiguary says —“ As a record of Paleolithic man n Bnitain the book 1s exceedingly valuable , but as as} ecimen of 


good, sound local work, ıt surpasses, we think, many efforts of the present day, and we should like to see ıt made a model for 
similar work elsewhere All Middlesex antiquaries will certainly welcome ıt ” 


The Atheneum says —‘Mr Allen Brown’s book 1s to be commended as representing the work cf a local observer who has 


industriously searched every new geological exposure in his own locality, and whose diligence has been rewarded by some interestinz 
e 
discoveries ” 


The Spectator says —** It 1s evidently the work of a careful explorer and diligent student, and as such 1s a va'uable contribution 
to archeology ” 


The Academy says —‘‘It will thus be seen that the author’s rescarches supplement those cf Gcneirl Pitt-Rivers, Mr, 
Worthington Smith, and other werkers ın the northern part of the Thames Va ley, and that his book forms an accep'able addition 
to the literatue of prehistoric archeology ” a 

e 


MACMILLAN & CO,, LONDON 
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RECENT SCIENTIFIC-‘-WORKS. 
BIOLOGY (A TEXT-BOOK OF). Com- 


prising Vegetable and Animal Morphology and Physiology By J R 
AINSWORTH DAVIS, BA, Lecturer on Biology m the University 
College of Wales, Aberystwyth Crown 8vo, with 158 Illustrations 
12s 6a 


EMBRYOLOGY (AN INTRODUCTION 
TO), for the Use of Students By A C HADDON, MA, 


Professor of Zoology in the Royal College of Science, Dublin 
8vo, with rgo Illustrations 18s 


PRACTICAL PHYSIOLOGY (OUT- 
LINES OF) Including Experimental and Chemical Physiology, with 
Reference to Practical Medicine A Laberatory Hand book for the use 
of Students By Prof STIRLING, MD, ScD, Owens College, 
Manchester Crown 8vo, with x42 IHustrations 8s 6d 


STEAM AND STEAM-ENGINES (A 
TEXT-BOOK ON), for the Use of Students preparing for Competitive 
Examinations By Prof JAMIESON, M Inst CE, &c, Glasgow 
Technical College Waith over 200 Illustrations and 4 Folding Plates 

THIRD EDITION, revised 7s 6¢ t 


ELECTRICAL RULES AND TABLES 
(A POCKET-BOOK OF) ByJ MUNRO and Prof JAMIESON 
Pocket Size, with Numerous Diagrams Firtu Epirion, Revised 
and Enlarged Leather, 7s 6d 


MARINE ENGINAERING (A 
MANUAL OF) By A E SEATON, M Inst Naval Architects, 
M Inst Civil Eng, M Inst Mech Eng, Lecturer on Manne Engin- 
eering, Royal Naval College, Greenwfch With Numerous Illustrations 
SEVENTH EDITION, revised 185 J 


Firth ANNUAL Issue Handsome Cloth, 7s 6g 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1388) Compiled from Official Sources, and comprising, 
besides other Official Information, Lists of the Papers read during 
1887 before every Society of ımportance in the United Kingdom, With 
Appendix, comprising a List of the Leading Scientific Societies 
throughout the World 


“ The YEAR-BOOK of SOCIETIES 1s a record which ought to be OF THE 
GREATEST USE for the progress of Science ”—S r Lyon Plavrairn, KCB, 
MP,F RS, Past-President of the British Assoctation 

t Tt goes almost without saying that a hand book of this subject will be 
in tıme one of THE MOST GENERALLY USEFUL WORKS for the library or the 
desk ”— Tames ea y] 


London CHARLES GRIFFIN & CO , Exeter Street, 


Royal 





BEES AND BEE-KEEPING Scientific andePractical 
By F R CHESHIRE, FLS, FR.MS, Lecturer on Apiculture at 
South Kensington Vol I Scienriric Á complete Treatise on the 
Anatomy and Phystology of the Hive Bee Price 7s 62 Vol II 
PRACTICAL MANAGEMENT OF Bees Price 8s 6g 

“ This 1s a very interesting boo « The illustrations are admirable ”— 

Saturday Review + 


BUTTERFLIES AND MOTHS, COLLECTING 
Being Directions for Capturing, Kilhng, and Preserving Lepidoptera 
and their Larve [Illustrated Reprinted, with Addittons, from ‘ Prac- 
tical Taxidermy ” In Paper, price 1s 


“ One of the hanthest htzle helps yet pvbhshed?'— Excelstor 
CAGE-BIRDS, BRITISH  Contaimng Full Directions 


for Successfully Breeding, Rearing, and Managing the various British 
Birds that can be kept ın Confinement Iliistrated with Coloured Plates 
and numerous finely-cit Wood Engravings By R L WALLACE 
Price ros 6d , also in Monthly Parts, price 7g 

“Ts calculated to be most useful,” —Freld 


NATURAL HISTORY SKETCHES among the Car- 
mtvora—Wild and Domesticated , with Observations on their Habits and 
Mental Faculties By ARTHUR NICOLS, FGS,FRGS, Author 
of “ Zoological Notes,’ “Lhe Puzzle of Life” Illustrated by ) T 
NETTLESHIP, C E Berrtan,andT W Woop Price ss 

“ This little volume ts ful of interest "—Nature 


SPEAKING PARROTS, THE A Manual on the Art 
of Keeping and Breeding the principal Talking Parrots i Confinement 
By Dr K RUSS With Coloured Plates Price 6s 6g 
Here ts all that can be desired , the directions how to feed and how to 
keep foreign birds in health are given by the greatest authonty hving '’— 
Publre Opinion 


TAXIDERMY, PRACTICAL A Manual of Instruction 
to the Amateur ın Collecting, Preserving, and Setting up Natural His- 
tory Specimens of all knds Fully Illustrated with Engravings of Tools, 
Examples, and Workng Diagrams By MONTAGU BROWNE, 
rzs , Curator of Leicester Museum New and Enlarged Edition 

rice 7S 


‘Throughout the volume 1s essentially practical "—Darly Telegraph 


ZOOLOGICAL NOTES on the Structure, Affinities, 
Habits, and Faculties cf Snakes, Marsupials, and Birds, with Adven- 
tures among, and Anecdotes of, them By ARTHUR NICOLS, 
FGS,FRGS Pneezs 6d B 

From Prof Ruskin —“ I have just opened your proofs, and am entirely 
delighted by the glance at then The engraving of the cobra~Mr 

Babbage’s—is the only true drawing of ıt I ever saw” 


*,* All Books Post Free on Receipt of Price 
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CATALOGUE FREE, 


PER 
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EN, SON, & RAYMENT 


Manufacture for the Trade ONLY 


; CAMERAS, LENSES, 4 Thermometers, 

Apparatus for Enlarging, fa Barometers, 
Magic Lanterns, i _ „Microscopes, & 

Slides, ahd Accessories. Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 


Printed by RICHARD CLAY AND Sons, LIMITED, at 7 and 8 Bread Street Hull, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN ann Co, at the Office, 29 and 30 Bedford Street, Covent Garden —Tuurspay, June 25, 1886 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘t To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH, 











No. 974, VOL? 38 ] THURSDAY, 


JUNE 28, 1888. [PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office ] 


MICROSCOPIC OBJECTS. 








ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL, . 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 


68 CORNHILL, LONDON, EC. 


THE NEW PATENT 


WATKIN ANEROID BAROMETER, 


NA 
- 





This wonderful In- 
strument, the invention 
of Major WATKIN, 
RA, ıs made with 
three Circles of Figures 
instead of one, thus 
giving amuch more open 
scale, combmed with 
greater length of range 
It 1s marvellously accu- 
rate and sensitive, and 
has been correctly de 

scribed as the 


“Aneroid of the 
Future,” 





J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E C. 








[Al] Right« are Reserved 


BROWNING’S CHEAP SERIES OF 
SUPERIOR RAPID RECTILINEAR 
LENSES, 

Set of Waterhouse Diaphragms Complete. 


THE BEST LENSES MADE FOR 


Landscape, Architectural, & Instantaneous 
Work or Groups, 


-n 


Price of } Plate to cover 5” X 4”, 27s 62 4 Plate to Cover 
6%" x 43”, 375 6d , whote Plate to Cove: 83" x 64”, 725 6d 


Browning's New List of Prices of Photographie Apparatus, Plates, 
and Chemicals, just Published, sent Post Fi ee 


JOAN BROW NING, 
63 STRAND, LONDON, WC 


THE RACES. 


NEGRETTI & ZARBRA’S 















CELEBRATED BINOCULARS. 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE 


NEGRETT! & ZAMBRA= 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches — 
45 CORNHILL, 122 REGENT STREET 


PHOTOGRAPHIC STUDIO—CRYSTAL PALACL, SYDENHAM. 
TFLEPHONE No 6583 Teleg-iphic Address—“ NEGRI ttt, Tannen ” 
e 
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THE MASON COLLEGE, 
BIRMINGHAM. 


The NEXT SESSION (1888-89) will commence on MONDAY, 
October 1, 1888 

The SYLLABUS, contaming full information as to the various Courses of 
Instruction, Entrance and other Scholarships, Pr zes, Lec ure Days and 
Hours, Fees, &c, 1s published by Messrs CoRNIsu New Street, 


Birmingham, price 6d , by post 8d 
GEC H MORLEY, Secretary 


THE MASON COLLEGE, 
BIRMINGHAM 


TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY 


An EXAMINATION ın THEORETICAL and PRACTICAL 
CHEMISTRY for the above Scholarship, which 1s of the value of £30, 
tenable for one year, will be held in the College on THURSDAY and 
FRIDAY, July 12 and 13, 1888 

The holder of the Scholarship will be required to devote the whole of his 
time to the study of Chemistry, in the Chemical I aboratory of the College 

Further particulars may be obtained on application to 


GEO H MORLEY, Secretary 


OPEN SCHOLARSHIPS in NATURAL 
SCIENCE, of the value of r25 Guineas and 460 are awarded Annually 
ian OCTOBER at ST THOMAS’S HOSPILAL MEDICALSCHOOL, 
Albert Embankment, SE For Particulars apply to the MEDICAL 


SECRETARY 
W M ORD, Dean 
R W REID, Vice-Dean 


B.Sc PREPARATION —Geology Honours, 


Physiology Honours, Chemistry, Mathematics, Logic, Psychology by 
London Graduates Personally or by Ccrrespondence Practical 
Work —“ Science,” 63 Finsbury Pavement, E C 


THE BRISTOL UNITED GAS LIGHT 
COMPANY. 


The DIRECTORS of the BRISTOL UNITED GAS LIGHT COM- 
Y are about to appoint a CHEMIST at each of their Avon Street, 
Canons’ Marsh, and Stapleton Road Works, and invite Applications for the 
Appointments 
he Candidates selected will þe required to devote the whole of their tıme 
to the Duties of their respective Offices, and must be capable of making the 
usual ‘ests and Analyses required in Gas Manufacture 
The commencing Salary ın each case will be £80 per Annum 
Personal Canvassing will be a Disqualification. 
Applications, with Cogzes of Testimonials, must be sent in addressed to 
the CHAIRMAN of the Company, not later than 1o am on MONDAY, 


July 30 prox 
JAS V GREEN, Secretary 
Gas Light Offices, Canons’ Marsh, June 21, 1888 


CANTERBURY MUSEUM — CHRIST- 
CHURCH, NEW ZEALAND. 


The DIRECTORSHIP of the CANTERBURY MUSEUM ıs now 
Vacant by the Death of Sir Juhus von Haast ‘The Salary ıs £400 per 
Annum, and 4100 will be allowed for Passage Money ‘The Duties are 
those which are usually expected of the Curator of a Museum of General 
Natural History Applicants for the Curatorship are requested to send a 
full Statement of their Qualifications to F DE C MALET, care of the 
Agent-General for New Zealand, 7 Westminster Chambers, Victoria Street, 
London, S W , before JULY 28 Nest, where further Particulars can be 
obtained 1f necessary 


NATURAL HISTORY COLLECTION 
FOR SALE —By Pnivate Arrangement —The Collection of a Lady, 
consisting of MINERALS, FOSSILS, and RECENT SHELLS 
Has occupied thirty years in its formation, and been brought from all 
parts of the world, all named ard localized , contamed in three large 
Walnut-wood Cabinets _1o be sold separately or all together Can be 
seen by appointment —Letters to be addressed ‘ B ,” 32 Lansdowne 
Crescent, W 


JAMES R. GREGORY, 


Mineralogist and Geclogist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACIICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 


























Arrange@™r the Selection of Single Specimgas, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscogic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET , FITZROY SQUARE, LONDON, 


LIVING SPECIMENS FOR THE MIGRGSCOPE. 


GOLD MEDAL awa-ded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscrikers Alcyonella fungosa, with sketch 
and description He alsc sent out Leptodora hyalina, Lrachionus pala, 
Lophopus crystallinus, Mel-certa ringens, Stephanoceros, Argulus foliaceus, 
Cordylophora lacustris, Volvoa gicbator also Amba, Hydra, Vorticella, 
Crayfish, and other Specimens for (Huxley and Martin’s) Biologica} 
Laboratory work 

Weekly announcements will be made ın this place of Organisms T B 

e 


Is supplying 


Specimen Tube, One Shilling, post free. 


Twenty-stx Tubes ın Course of Stæ Months for Subscription of £1 15 > 
or Twelve Tubes for 10s 6a 





Portfolio of Drawings, Eleven Parts, 1s each 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH, 


BY 

J NORMAN LOCKYER, FRS, 
Correspondant of the Institute of France, Foreign Member of the Academy 
of the Lynce: of Rome, &c, &c , Professor of Astr®nomical Physics in the 
Normal School of Scrence, anc Examiner in Physiography for the Science 

and Art Department 

The Schoolmaster says —‘‘Mr J Norman Lockyer is the author of the 
latest and most general theory of the growth of tke universe, and he affords. 
another 1] ustration of the ‘act that the men wlo devote the largest portion 
of their lives to original investigations 1n a particular field of knowledge are 
often the most successful in popularizing the facts of their scrence, and 1n 
preparing such simple acccunts of them as can be understood, and will be, 
found interesting by school boysand girls The book 15 to be followed by 
others on other parts of the eatensive subject of physiography The first 
iistalment of Mr Lockyer s task ıs so well done that we are sure it will yield 
to all who enter on the st idy of this part of physiography in the connected 

way in which it 1s here laid out an ample and immediate reward ” 


Londen MACMILLAN & CO 
GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabinets roo Specimens, 25s 
200 ditto, sos The best value obtainable 

Micro Sections of Rocksin great variety Cabinets, Glass-topped Boxes, 
and other Geological Requ sites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, EC, 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840 








The Lease of these Piemises having expired, he has the 
pleasure to announce that on and after JUNE 24 his Busmess 
will be transfeired to 


97 REGENT STREET, 


LONDON, W. 
A FEW DOORS FROM ST JAMES'S HALL 


MINERALS,.—On Sale: an Extensive Col- 


lection of MINERALS, comprising 934 Specimens ın Splendid Condition, 
with Cabinet Also a few good Freestone Fossils —May be seen on 
Application to Ropxrt RICHARDSON, Southowram, near Halifax 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c , &c 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp 
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Now Ready, Price 6s 
Vol XXII New Series, Vol II —Part IV JULY 1868 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL 
CONDUCTED BY 


Piofs HUMPHRY, TURNER, and McKENDRICK 


Contents 
x F Tuckerman, M D Anatomy of Papuilla Fola'a of Human Infant 
J Pre XVIII) 
2 Whitwell, M Be Epiphysis Cerebrı in Petromyzon fiumnatiılıs 
(Plate XVIII) 
3 Prof Lockwood Development and Transition of Testis, Normal and 
Abnormal 


4 Prof J B Sutton XNature«f ligaments Put V 

5 Prof Ste William lurner Comparisun of Convolutions of Seals and 
Wahus with those of Carnivora, and of Apes and Man 

6 Prof J B Hayeraftand E W Carher, MB Morphological Changes 
that occur in Human Bl-od during Coagulation ! 

7 W A Lane, MS Amtomy and Physiology of the Shoemaker 
(Plate XIX ) 

8 Prof Struthers, MD Some Points in the Anatomy of Megaptera 


longimana Part III (continued) 
9 Proceedings of the Anatomical Society of Great Britain and Ire'and 
Index to Vol XXII (N 9 Vol IL) 


WILLIAMS & NORGATE, r4 Henrietta Street, Covent Garden, London , 
and 20 South Frederick Street, Edinburgh 


JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY 


(Publ shed in February, April, June, August, October, and December) 


To NON-FELLOWS 5s per Number 


Edited by FRANK CRISP, LLB, BA, one of the Secretaries of the 
Society, with the assistance of A W BENS ett, M A, BSc, FLS, 
F Jerrrey BELL, MA, FZS , Joun Mayatt, Jun ,FZS,R 
G Hess, MA, MD ,andJ ARTHUR ‘THouson, MA, Fellows of 
the Society 
In addition to the TRANSACLIONS and PROCEEDINGS of the 
Society, this Journal cuntains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany 
(mre especially Invertebrata and Cryptogamia), and Microscopy, consisting 
of Abstracts of she principal Papers published in the leading Journals, 
Transactions, &c , of all countries 
No such a summary of the scattered periedical literature of British and 
Foreign Biological and Microscopical work ıs elsewhere to be obtained, 





obviating as ıt does the difhculty that has hitherto been experienced by ' 


Zoologists, Botanists, and Micrsscopists in keeping au courant with what 
is being dcne by their fellow-workers cf this and other countries 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London , and 20 South Fiederich Street Edinburgh 








On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRAIED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jony I CARRINGTON, 


With the Assistance of 
FREDERICK BOND, F ZS RICHARD SOUTH 
EpwarvA Fitcu, FLS J JENNER Weir, FLS 
F Buchanan WHITE, M D 


Contains Articles by well known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden Notes on 
Habits, Life Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duplicates and Desiderata 

WOODCUT ILLLSTRATIONS and occasional LirHuGRAPHED and CHROMO- 
LITHOGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 


DIAGRAMS FOR LECTURES, DRAW- 


e INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 








NEW EDITION OF MILCHELL’S “ ASSAYING.” 


Sixth Edition, wi h 20: Woodcuts, 8vo, Price 315 6d 


A MANUAL OF 
PRACTICAL ASSAYING, 


| By JOHN MITCHELL, FCS 
Ed.ted by WILLIAM CROOKES, F RS, Pres C S 





|  %e* The last editicn of Mitchell’s “Assayıng” was pubhshed im 1881, 
| and, a new edition being required, the oprortunity has been taken of re- 
| Writing some of the descriptions whch the progress of research had made 
| old orall adapted to modern requirements At the same time nuch new mate 
l ter has been introduced, and matter which hid become obsolete has been 
| omitted The number of woodcuts his been increased from 188 ın the last 
, edition to zor in the presen edition, whilst the number of pages, notwith- 
standing numerous eacisions, has grown from 809 to 826 


| London LONGMANS, GREEN, & CO 





ı NORTH BRITISH AGRICULTURIST, 


the chef Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, ard others interested ın the 
managementof land throughout the Umted Kingdom 


The AGRICULTURIST ts published every Wednesdayafternoon ın time 


for the Evemrg Mails, and contains Reports of all the principal British and 
Irish Markets of the week 


Thespecialattentionof Land Agentsts directed tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale a 

Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class 
Price 3@ By post 3$¢ Annual Subscription, payable in advance, 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E C Money Orders payableto C and R ANDERSON 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrert, J W Doveras, W W Fowier,M A 
LS,R McLacurax, F RS, E Saunpers, F LS, and 
| H T SraintoneF RS 


This Magazine, commenced ın 1864, contains standard articles and notes 
' on all subjects connected wi h Entomology, and especially on the Insects of 
i the British Isles 
© Subscription—Sıx Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX ros each .o purchasers of complete sets 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
I Paternoster Row 


N B—Communications, &c , should be sent to the Editors at the above 
aldress 


[i 
1 
| THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Series Edited by J E Hartine, FLS,¥F2ZS, member of the 
British Ornithologists’ Union , contains— 





The volumes com- 


the succeeding 








Onginal Articles by well Lnown naturalists 11 every brarch of zoology , 
ı habits of animals arrival and departure of migratory birds, occurrence of 
" rare birds, distribution and migration of British fresh-water fish , new or 
rare marine fish, local aquiri1, British reptiles, British land and fresh 
water mollusca, with remarks on the haunts and habits of the species, and 
| other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
| journals of important and irteresting articles in various branches of zoology 
' There are occasional woodcuts 


i SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 





must be paid for with the Beer 


WALT H & hE 


Ss. WW. SE 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/ per doz, and al'owed at the same rate if returned, but they 


F Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
4 the manufacture of the “S N ” Stout, it is Brewed entirely from the finest Malt and 
Hops, it 1s, too, more hopped than Stout ıs generally , therefore, besides being very § 
nutritious, it is an excellent Lome and particularly suited fer invalids, lad es nursing, or 4% 
anyone requiring a good strengthening beverage 
and very much recommended by Medical men 





WE. 


It is a “Sound Ntntious” Tonic, 
° 


BROTHERS, , 








THE “HALF GUINEA” ALE BREWERY, LONDON, S.W. 
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INTERNATIONAL SCIENTIFIC SERIES. 


Crown 8vo, with 88 Illustrations, 5s 


ORIGIN of FLORAL STRUCTURES 
THROUGH INSECT 


OTHER AGENCIES. 


By the Rev. Prof GEORGE HENSLOW, 
FLS,FGS 





Crown 8vo, with 8o Illustrat ons, 55 
THE 


GEOLOGICAL HISTORY of PLANTS. 


By Sir J WILLIAM DAWSON, 
CMG,LLD,FRS, &e 


KEGAN PAUL, TRENCH, & CO 





London 





This Day, Fourth Edition, with 36 Illustrations, Cloth, 3s 


MANAGEMENT OF ACCUMULATORS 
AND PRIVATE ELECTRIC LIGHT INSTALLATIONS A 
Practical Hand-book By STR DAVID SALOMONS, Bart, MA 
Fourth Edition, Revised and Enlatged 


Just Published, Second Editon, with 60 Illustrations, Cloth, 35 


ELECTRICAL INSTRUMENT MAKING 
FORAMATEURS A Practical Hand book By S R BOTTONE 


“Supplies a want felt by even the cleverest of young philosophers ”— 
Spectator 


London WHITTAKER & CO, Paternoster Square, E C 


Just Published, Second Edition, Crown 8vo, Cloth, 6s 
PRACTICAL EDUCATION. Treating of 
the Devele pment of Memgry, the Increasing Quickness of Perception, 
and Training the Constructive Faculties By CHARLESG LELAND 
More than 60,c00 Copies of the Work, of which this 1s a greatly improved 
and enlarged Edition, were published in the United States 
K It deals with the wh: le subject ın such a downught practical 
fashion and ıs so much the resuit of long personal experience and observa- 
tions, 1s to render ıt a veritable mine of valuable suggestions ”—Bretrsh 
Architect 
Should be read by all those who aspire to the art of teach ng ” 
— Engineering 
London WHITTAKER & CO, Paternoster Square, E C 








Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp Mepat im the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 


Address —GREAT TURNSTILE, HOLBORN, LONDON, W C 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used Ithas been adopted in 
the principal Banks, Public Offices, oe Railway Companies throughout 
Trelan 








Ie writes almost instantly full Black 
Does not corrode Steel Pens 
Is cleanly to use, and not liable to Blot 


Flows easily fromthe Pen 
Blotting-paper may be applied at the 
moment of writing 


Can béSbtained in London, through Mess Barcray & Sons, Farring- 
don Street W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street , and to be bad of @l] Stationers 


BEWLEY & DRAPER (Limited), Dublin. 
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SUMMER TOURS IN’ 
R: SCOTLAND. 


mile GLASGOW AND THE HIGHLANDS 
FES (Royal Route v7é Crinan and Caledonian Canals ) 


ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 am, from Greenock at 9 am, im connection with 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye, Ga.rloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c Official 
Gunde, 3 , Illustrated 67 and rs ‘Time Bill with Map and Fares, free 
rom the Ow ner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 









Now Ready 


INTRODUCTORY YNORGANIC 


ANALYSIS a First Course of Chemical Testing By ERNEST H 
COOK, DSc Lond, FIC, FCS, Associate of the Royal College of 
Science, Physical Science Master, Merchant Venturers’ School, Bristol 
Crown 8vo, Cloth, 1s 6¢ 


London J & A CHURCHILL, 11 New Burlington Street 








Second Issue, ın Two Sizes, 64d and 2d, Post paid 


LONDON WEATHER CHART, 1888. 


By B G JENKINS, FRAS 


Ta use at Windsor Castle, o7 the Estates of many of the Nobility, and on 
s2veral of the Ships of War 


“t So far substantially ccrrect "—Globe 
Free Copy to any Public Library or Reading room 
London R MORGAN, 33 Westow Street, Norwood, S E 





DAY’S BRITISH SALMONID 
Just Pablshed, Imp 8vo, Cloth, 42s 
BRITISH and IRISH SALMONIDE. 
By FRANCIS DAY,FLS, FZS, &c 12 Plates, 9 of which are 
highly Coloured 


WILLIAMS & NORSATE, 14 Henrietta Street, Covent Garden, 
ondon and 20 South Frederick Street, Edinburgh 


F. H. BUTLER, M.A.0xon., A-R.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recefttly Received —A Fine Series of Wealden Plant Remains, including 
various Forms new to Bntain, a large accession of Mounted Recent and 
Fossil Foraminifera, Microscopic Sections of Overley Hull Spherulitic 
Devitr fied Liparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon- 
zonite 

Now in Stock —A limited number of Brilliant 
“ Butterfly ” Twin Calcites from a new locality, between 
2and 5 inches across 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS: Maidstone; and 46 Gresham Street, 


ondon 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS, at 


WATCHES. 


REDUCED PRICES, sent post 
free on application to E DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 
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SUBSCRIPTIONS TO “NATURE.” 
° d 
Teinn aa oea ai Aaa 0 
Half-yearly . essea eena we ee I4 6 
Quarterly . Daah. wi arasaba ini 2 6 
To the United States, the Continent, &c. :— P 
s 
Yearly 2... 2. ue ewe we ow eo 2 30 6 
arlene ete eee ge ACID PHOSPHATE, 
Quarterly  ........ os ey eats 8 o 
To India, China, and Japan :— A liquid preparation of the phosphates, recommended by 
s d physicians for 
Yearly 636. ust a ee oo. ey (B20 . ; . 
Half-yearly wwe ee . 16 6 Dyspepsia, Mental and Physical Exhaustion, 
Quarterly . i 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d Qd. per Tine al after 


a 

One-Eighth Page, or Quarter Column. . . 0 18 6 

Quarter Page, or Half a Column . .I 15 0 

Half a Page, or a Column . af ets . 3 50 

Whole Page . 660 
Money Or&ers payable to MA CMILLAN & CO 


OFFICE : 29 BEDFORD STREET, STRAND, W C 








Diary of Societies. 


LONDON 


MONDAY, JuLY 2 
ROYAL INSTITUTION, at 5 —General Monthly Meeting 


FRIDAY, Juix6 


GEOLOGISTS’ ASSOCIATION, at 8 —On the Rhatics and Lias of Glamorgan- 
shire H B Woodward —On the Geology of the Forest of Dean E 
Wethered —On the Clays of Bedfordshire A C G Cameron 


EDINBURGH, 
THURSDAY, JUNE 28 


MINERALOGICAL SOCIETY, at 7 —A Mangano-Magnesian Magnetite Prof 
Albert H Chester —The Distribution and Ongin of the Mineral Albertite 
im Ross shire Hugh Miller (Communicated by the Local Secretary )— 
The Rock-forming Feldspars and their Determination Alex Johnstone, 
and Dr A B Gnffiths (Communicated by the Local Secretary )—A 
Scottish Locality for Bormte Rev W W Peyton —With sevęyal Papers 
by Prof W I Macadam 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & N 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Siek Room. 


ROT-PROOF GREEN RICK CLOTHS 


WILL LAST A LIFETIME 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE 


THE SHAKESPEARE COT 


IS THE LIGHTEST AND STRONGEST PORTABLE BED 
M 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, SE 
Will send Full Particulars on application 











Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


BACTERIOLOGIGAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Görlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s 6d. 


RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO (Established 1852). 
Patronized Ly HM the QUEEN Contractors to H M Government. 
Manufacturers and Erectors of every description of 
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ELECTRIC BELLS, 
SPEAKING-TUBES, éc,; WC, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS, 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL He AH TAi STREET, 


Telegrams—"“ TONNERRE LONDON” 


“SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 9p , Illustrated with 1600 Woodcuts 
Most Complete ayd Cheapest List of Apparatus. 
JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, 
| LONDON, W.C. 
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Now Ready, Third Edit.on 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, Price 215. 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T LAUDER BRUNTON, MD, DSc, FRS, Fellow of the Royal College of Physicians, Assistant Physician 


and Lecturer on Materia Medica at St Bartholomew’s Hospital , Examiner in Materia Medica ım the University of London, 
in the Victoria University, and in the Royal College of Physicians, London, Late Exammer m the University of 


Edinburgh 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F H. WILBIAMS, M.D, 
BOSTON, MASS 
“Tt ıs simply a mine of wealth both for students and practitioners It s thoroughly practical and thoroughly reliable » 1s 
andoubtedly the best treatise on the subject in the English language "—Bret:sh Medical Journal 
“ A work which marks a distinct epoch, a turning-point in the history af medicine It ıs nota mere compilation . but it 


is essentially a new departure breaking away from well-worn tracks m*o a new and almost unknown legion "— Medical Times and 


Gazette, 
oe BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION THEIR CONSEQUENCES AND TREATMENT, 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects, 
8yo, Ios Ed 


‘Distinguished by accurate observation and original thinking, these papers have peen largely instrumental gn mouiding current 
medical opmion in regard to many of the subjects with which they are concerned ”—Zaizburgh Medical Jour na 

‘We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense ”-—London Medical Record 


MACMILLAN & CO, LONDON 


SCIENTIFIC WORTHIES. . 


The following is a list of the Portraits that have appeared in the above Serles:— 








MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN. SIR GEORGE B, AIRY, 

JOHN TYNDALL. J LOUIS R. AGASSIZ. , 
GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL, SIR RICHARD OWEN, 

SIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE, 
ROBERT WILHELM BUNSEN, * WILLIAM SPOTTISWOODE, 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 

SIR WILLIAM THOMSON, SIR C W SIEMENS. 
HERMANN L, F. HELMHOLTZ, JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5$, each, or 
the Set of 24 Portraits in a Handsome Portfolto for £6 55. od , carriage pard, 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 





MADE WITH BOILING WATER, Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 


E > > S p S Type Writing are easily, quickly, and cheaply produced by the , 
GRATEFUL—CORIFORTING. A I ij F È Q p Y i S T 


Very fluid nk, used withordinary pen and paper Auto Circulars resemble 
curttfea letters Used atthe Houseof Lords, &c 
C O GC O A AUTOCOPYIST DEPT (AET Co, La), 
Lendon Wall, London, and 52 Princess Street, Manchester 
MADE WITH BOILING MILK. ` 
REOORE BR O S. 
AN Osteologists, Disarticulators, &c., 
INFALLIBLE| :; KREMLIN DRIVE, LIVERPOOL, 
R DY Have OPENED A CENTRAL SHOWROOM ar 


For BAD LEGS, BAD BREASIb, OLD WOUNDS, SORES and t 
ULCERS. If efcectually rubbed on tle Neck and Chest, 1t cures 49 HARDMAN STREET, LIVERPOOL 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for (Nez the Philharmonic Hall, opposi e the Church for the Blind), 
GOUT, RHEUMATISM, and all Skin Diseases 1t is unequalled.| wHERE OsTECLOGICAL SPECIMENS, &C , MAY BE INSPECTED 
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0.°3 MATHEMATICAL WORKS. 





ARITHMETIC AND MENSURATION 


Arithmetic ın Theory and Practice By J Broox- 
SMITH, M A, LLB, St John’s College, Cambridge, Barrister-at- 
Law, one of the Masters of Cheltenham © ollege New Edition, 
Revised Crown 8vo 4s 6d 

By Rev J 


Arithmetic for Sthools. B Lock, MA, 
Senor Fellow, Assistant Tutor, and I ecturer of Carus College, Teacher 
of Physics in the University of Cambnidge, formerly Assistant Master at 
Eton With Answers and 1000 Additional Examples for Exercise 
Second dition, Revised Globe 8yo 4s 62 Or in Two Party — 
Part I Up to and including Practice, with Answers Globe 8vo 2s 
Part II With Answers ard 1002 Additional Examples for Exercise 
Globe 8vo 3s [A Key es in the press 

*,* The complete book and both parts can also be obtained wethour 
answe7s at the same price, though in different bmding But the edition wet% 
answers will always be supplied unless the other 1s specially asked for 


Arithmetic for Begimners, A School Class book of 


COMMERCIAL ARITHMETIC By the sameAuthor Globe 8.0 2s 6d 


Help to Arithmetic. Designed for the Use of Schools 
By H CANDLER, M A, Mathematical Master of Uppingham School 
Second Edition Extra fcap 8vo 2s 6g 

Rules and Examples in Arithmetic, By the Rev T 
DALTON, M A, Assistant Master in Eton College New Edition 
18mo 2s 6a [Answers to the Examples are appended 


Exercises ın Arithmetic for the Use of Schools. 
Containing more than 7000 Orignal Examples By 9 PEDLEY, 
late of Tamworth Grammar School Crown 8yo 5s 

Also in Iwo Parts, 2s 6a eacn 


The Great Giant Arithmos A most Elementary Anth- 
metic for Children By MARY SITELADMAN ALDIS Wik 
Illustrations Globe 8vo | 2s 6: 


WORKS BY THE REV BARNARD SMITH, MA 
Auithmetic and Algebia, in then Pinciples and Applica- 


tion, with Numerous Systematically Arranged Examples taken from the 
Cambridge Examination Papers, with especial reference to the Ordinary 
Examination for the BA Degree New Editon, carefully Revised 


Crown 8vo tos 6a 

Arithmetie for Schools, New Edition Crown 8vo 
48 62 KEY 8s 6d 

Exercises in Arithmetic, Crown 8vo, Limp Cloth 2s 
With Answers 2s 6f Answeis Separately, 6d 

School Class-book of Arithmetic. 18mo, Cloth 3s. 


Or sold separately, in ‘Three Parts, 1s each KEYS, Parts I, II A 
and II] , 2s 6g each 
Shilling Book of Arithmetic for National and Ele- 


MENTARY SCHOOLS _18mo, Cloth Or scparately, Part I 
2d, Part II 3g , Part III 7d Complete, with Answers, 1s 6d 


Answers Separately, 6¢ KEY 4s 6d 
Examination Papers ın Arithmetic 18mo 1s 6g 
The Same, with Answers 18mo 2s Answers, 6¢ KEY 4s 67 


Higher Arithmetic and Elementary Mensuration, 
for the Semior Classes of Schcols, and Candidates prepanrg for Public 
Examinations By P GOYEN, Inspector of Schools, New Zealand 
Globe 8vo ss 

Mensuration for Beginners, By I TODHUNTER MA; 


ERS, DSc With Examples New Edition x8mo 2s 6d 
KEY 7s 6d 








ALGEBRA 


Rules and Examples in Algebra, By the Rey T 
e DALTON, M A, Assistant Master of Eton College Part I New 
Edition 18mo 2s PartII 18mo 2s 6d 
*,* A Key to Part I for eachers only, 7s 6g 

Algebra for Beginners, By I TODHUNIER, MA, 
4 RS, DSc, late of St John’s College, Cambridge With Examples, 
New Edition 18mo 2s 6¢ KEY 6s 6d 

Algebra. For the Use of Colleges and Schools By the 
same Author New Edition Crown8vo 7s 6¢ KEY 7s 6a 


Algebraical Exercises, Progressively Arranged By the 
Rev C A JONES, MA, and C H CHEYNE, MA,FRAS, 
Mathematical Masters of Westminster School New Edition 8mo, 
2s 6¢ SOLUTIONS AND HINTS 7s 6d 


Arithmetic and Algebra, m their Principles and Applica- 


tion, with Numerous Systematically Arranged Examples taken from 
the Cambridge Examination Papers, with especial reference to the 
Grdinary Examination for the BA Degree By the Rev BARNARD 
SMITH, MA New Edition, carefully Revised Crown 8vo 108 6a 


— 


| 


ALGEBRA—(continued) 


Elementary Algebra for Schools, By H S Hatt, 
M A, formerly Scholar of Chnist’s College, Cambridge, Master of the 
Military and Engineering Side, Clifton College, andS R KNIGH1, 
B A, formerly Scholar of Trinty College, Cambridge, late Assistant 
Master at Marlborough College Fourth Edition, Revised and Cor- 
rected Globe 8vo 3s 67 With Answers, 4s 6g 


Algebraical Exercises and Examination Papers, To 
accompany ELEMENTARY ALGEBRA By the same Authors. 


Second Edition, Revised Globe 8vo 2s 6d 

Higher Algebra. A Sequel to “ELEMENTARY 
ALGEBRA FOR SCHOOLS” By the same Authors Second 
Ed tion Ciown 8vo 7s 67 


Elementary Algebra. By CHARLES SMITH, M A, Fellow 
and Tutor of Sidney Sussex College, Cambridge Globe 8vo 4s 6a 
In thts work the Author has endeavoured to explain the Principles of 
Algebra in as simple a manner as possible for the benefit of beginners, 
bestowing great care upon the explanations and proofs of the fundamental 
operations ard rules 


A Treatise on Algebra. 


8vo 7s 6d 


By the same Author. Crown 





EUCLID AND ELEMENTARY 
GEOMETRY. 


A Text-book of Euclid’s Elements, Including Alternative 
Proofs, together with Additional Theorems and Exercises Classified 
and Arranged By H S HALL, MA, formerly Scholar of Christ's 
College, Cambridge, and F H STEVENS, MA, formerly Scholar of 
Queens College, Oaford, Masters of the Military and Engineering 
Side, Clifton College Globe 8vo Part I Second Edition, containing 
Books I and II 2s [Books I to VI complete, in the press 


Elementary Geometry. Books I-IV Containing the 
Subjects of Euclid’s First Six Books Following the Syllabus of the 
Geometrical Association By the Rev J M WILSON, M A, Head 
Master of Clifton Collese New Edition Extra Fcap 8vo 4s 6d 


The Elements of Euclid. For the Use of Colleges and 


Schools By I 1IJDHUNTER, MA, FRS, DSc, of St John’s 
College, Ca nbridge New Editon x8mo 3s 6¢ KEY Crown 
8vo 6s 6 


Syllabus of Plane Geometry (corresponding to Euchd, 
Books I-VI) Prepared by the Association for the Improvement of 
Geometrical Teaching New Edition Crown 8yo rs 


Euchd, Books I and II By CHARLES L Dopcson, MA, 


Student and late Mathematical Lecturer of Christ Church, Oxford. 
Foarth Edition, with Words substituted for the Algebraical Symbols 
used in the First Edition Crown 8vo 2s 
*,* The Text of this Edition has been ascertained, by counting the words, 
to be ess than five sevenths of that contained ın the ordinary editions 


Euclid and His Modern Rivals. By the same Author. 


Second kdition Crown 8vo 6s 


Geometiical Exercises for Beginners, 
CONSIABLE Crovn8vo 3s 6g 


Euclidian Geometry. By Francis CUTHBERTSON, MA, 


LL D , Head Matherritical Master of the City of London School. 
Extra Fcap 8vo 4s Ed 


Elements of Descriptive Geometry. By J B MıLlARr, 
ME, Civil Engineer, Lecturer on Engineering ın the Victoria Un- 
versity, Manchester, Second Edition Crown 8vo 6s 


Constructive Geometry of Plane Curves. By T H 
EAGLES, M A, Inst-uctor in Geometrical Drawing, and Lecturer in 
Arch tecture at the Royal Indian Engineering College, Cooper’s Hill 
With Numerous Examples Crown 8vo 125 


The Elements of Geometry. By Gzorcz Bruce HAL- 
STED, Professor of Pure and Applied Mathematics in the University 
of [Texas 8vo 128 6d 


A Geometrical Note-book, containing Easy Problems in 
Geometrical Drawing preparitory to the Study of Geomeffy For the 
Use of Schools ByE E KITCHENER, M A, Head Master of the 
Grammar School, Newoastle, Staffordshire New Edition 4to zs 


By SAMUEL 





MACMILLAN AND CO, LONDON. 


lxxii NATURE [Fune 28, 1888 
TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 


| 


NA T os 1 g EA s 


BRAND & CO.’S 
J Al SAUCE. 


“| A FINE TONIC AND 
; DIGESTIVE. 















ike 
fa aR} 


Sons 







ma 





Se, sue nonnessN l 
A CEA 
MUTTON VEAL % CHICKEN Ñ Rg 
EEF TEA STURTLE Sour & JEW os attra: 
GEE MEAT LOZENGES thet e Uana 













An excellent relish for “ fish, flesh, 
ard fowl ” 

















: = [497 
= N bog > 
A Wo . M2 ilI ug 
n A A g a m= 2 RS 
os H a Big > S iss O 
> m oe OTST Be 
O RSs 
wOna: RBeESss Myu 
l Ùozž 42 = Peay b4 D o 
TE ples Ee a 
hl a WMseos ei |Ags 
Dots: Dssene yaz 
oe O78? Qs- et} mn g 
ese dE: PEZE O 
i O 8 = 3 fh M 
eo 6 QO Basi O. m 





NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS 


G 
s sd 
Reproductive Organs of Orchis, Section through Pistil, Anther, Pollen Section of Barbadoes Roch, showing Polycistina r 6 
tube, and Ovary Quite New . I1 6 | Section through Head of Fostal Rat Very Perfect 2 o 
Budding Stem of Citron I 0 | Actinomycosis ın Section of Tongue of Cow 20 
Section through entire Bud of Lily, showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one Slide Š 2 o 
grains, Petals, &c , z7 setx 2 o | Very fine Opaque Groups of Diatoms 2s, 35,48, and 5s each 
Fertile Branch of Chara, showing Anthendia and Archegonia r o | Type Slide afabout seventy Diatoms from Oamaru, N Z ro 6 
Anatomy of Leaf, nine Pieces on one Slide 6 | Honzontal Section through entire Young Frog 20 
Antheridia and Archegoma of Moss, mounted separately on one Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 
Shde 200 Frog—on one Slide 5 0 
Fungoid Blight of Grape Vine, O:dium Tuckeri . z 6 | Transverse Section through entire Tooth of Horse Very Fine 6 o 
Unicellular Plant Protococcus viridis . I o | Spinning Organs of Silkworm xr o 
Yeast Plant, Torula Cerevisize xt o ' Licmophora flabellata Very Good I o 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 





Manufacture for the Trade ONLY ° Cararocue FREE, 


3 CAMERAS, LENSES, 22 
Apparatus for Enlarging, fi a 
Magic Lanterns, ¥ Microscopes, & ggi ien 


= Slides, and Accessories. = Scientific Apparatus. 
99 HATTON GARDEN, LONDON, E.C. 


Printed by RICHARD CLAY AND Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Strezt, ın the City of London, and Published by 
MACMILLAN AND Co, at the Office, 29 and 30 Bedford Street, Covent Garden —THUFSDAY, June 28, 1888 


PERKEN, SON, & RAYMENT “OPTIMUS” 





ià Thermometers, 
Barometers, 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the soltd ground 
Of Nature trusts the mind which builds for aye ”»—WORDSWORTH. 








No. 975, Vole 38 ] THURSDAY, 








Registered as a Newspaper at the General Post Office J 


JULY 5, 1888. 


[PRICE SIXPENCE, 








[All Rights are Reserved 





BRITISH ASSOCIATION 
FOR THE 
. ADVANCEMENT OF SCIENCE 
22 ALBEMARLE STREET, LONDON, W 


The NEXT ANNUAL GENERAL MEETING will be held at 
3ATH, commencing on WEDNESDAY, SEPTEMBER 5 


PRESIDENT-ELECT 
Sm FREDERICK J BRAMWELL, DCL, FRS,MInstCE 


NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are re 
ninded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read are now, as far as 
»ossible determined by Orgamzıng Committees for the several Sections 
vefore the beginning of the Meetin It has therefore become necessary, in 
der to give an opportunity to the Committees of domg justice to the 
everal Communications, that each Author should prepare an Abstract 
f his Memonr, of a length suitable for insertion in the pubhshed Transac- 
tons of the Assoctation, and the Council request that he will send it, together 
vith the origmal Memoir, by book-post, on or before August 8, addressed 
hus —*“ General Secretaries, British Association, 22 Albemarle Street, 
„ondon, W For Section ” Authors who comply with 
his request, and whose Papers are accepted, will be furnished before the 
Teeting with printed copies of their Reports or Abstracts If it should be 
\conventent to the Author that his Paper should be read on any particular 
ays, he is requested to send information thereof to the SECRETARIES 1n a 
eparate note 

Reports on the Progress of Science, and of Researches intrusted to Indi- 
tduals or Committees, must be forwarded to the Secretaries, for presentation 
> the Organizing Committees, accompanied by a statement whether the 
wuthor will be present at the Annual Meeting 


No Report, Paper, or Abstract can be inserted ın the Report of the Asso- 
lation unless it 1s in the hands of the Secretary before the conclusion of the 
leeting A 1 ATCHISON, Secretary 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 


SEISMOGRAPH S 


From the Designs of Piof J A EWING 
A fully-allustvated Descriphon will be sent on application 
Fa Now Ready, Vol IX Partı 
Price to Subscribers 21s per Yearly Volume, post free 


‘HE JOURNAL OF PHYSIOLOGY. 


ated, with the Co operation in England of Prof W RUTHERFORD, 
F RS, of Edmburgh, Prof J BURDON-SANDERSON, FRS, 
of Oxford, and in America gf Prof H P BOWDITCH, of Boston, 
Prof H NEWELL MARTIN, FRS, of Baltrmore, Prof H C 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M D., F.R S. 


“he Company are now prepared to make drawings, woodcuts, and litho- 
phic plates, both coloured and uncoloured, from microscopic or other 
cimens also by means of photography to make reproductions in photo- 
vure, type blocks, photolithography, and various other processes 

‘he Company are appointed Agents for the Microscopes of Zeiss 

- Catalogue will be sent on application, of the instruments used in 
aoe otanical, and Physiological investigrtions which are manu- 
ured by 


[HE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST -‘TIBB'S ROW, CAMBRIDGE 


BROWNING’S CHEAP SERIES OF 
SUPERIOR RAPID RECTILINEAR 
LENSES, 


WITH 


Set of Waterhouse Diaphragms Complete, 


THE BEST LENSES MADE FOR 


Landscape, Architectural, & Instantaneous 
Work or Groups. 


Price of $ Plate to cover 5” X 4”, 275 6¢ , 4 Plate to Cover 
63” x 42”, 375 6d , whole Plate to Cover 84” x 6”, 725 6d 





Browning's New Last of Pri-es of Photographic Apparatus, Plates, 
and Chemicals, just Published, sent Post Free 





JOEN BROWNING, 
63 STRAND, LONDON, WC 


THE RACES 


NEGRETTI & ZAMBRA'S 


= 









CELEBRATED 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE 


NEGRETTI, & ZAMBRA- 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


ranches — 


B 
45 CORNHILL, 122 REGENT STREET 


PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No 6583 Telegraphic Address—“ NEGRETTI, LONDON ” 
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QUEENSLAND POST AND 
TELEGRAPH DEPARTMENT. 


METEOROLOGICAL BRANCH 


The New ‘ Weather Chart of Austrasia at g am ” published duly 
except Sundays and ho'idays by the Chief Bureau at Brisbane (established 
by the Queensland Government Januiry 1, 1887) will be sent post free to 
ay part of the World for an annual subscription of £2 2s, payable in 
advance 

This large Chart contains graphic delinertions of the data he etafter men- 
tioned, derived by wire from seventy two selected observatories distributed 
over Western Austrila, Northern territory, Central Australia, South 
Australa, North Queensland, South Queensland, New South Wales, 
Victoria, ‘Tasmania, and New Zealand, besides collated informitien from 
about three hundred smaller stations Additions to the number of reporting 
stations are mide from time to time as the telegraph lines extend, and as 
new obser atories are founded in the vast regions of the interior 

The following data and elements are hthegraphed in black and red on 
the Chart — 

In red—birone ric readings and isobaric lines sha de temperatures, areas 
of clear sky, and amounts of cloud, in blich—directren and force of wind 
percentage of humidity, rain falling and symbols for other hydrometeors 
State of sea, also extreme shade temperatures, hydrometeors, and rainfall 
during last 24 hours, together with any necessary remarks, including wet 
bulb temperatures when the percentages of humidity are below 12 (a valae 
not unfrequently occurring at Alice Springs, Boula, and other places near 
the centre of the Australian Continent) Itis hoped tnat scientists generally 
will appreciate the efforts of Queenslind to place before the world these 
complete staustics ofthe various climates of Australasii—a task never before 
attempted 

Specimens may be seen at the Office of the Agent-General for Queenslard, 
x Westminster Chambers, Victoria Street and at Mr Stanford’s, 55 
Charing Cross, London, S W e 

Apply to CLEMENT L Wracce, Government Meteorologist, Bristane 


BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 


A Combined Exsamiration for Natural Science Scholarships and Eahibi- 
tins will be held by the above Colleges, beginning on TUESDAY 
November 20, 1888 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a Year 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in mcre than two of 
these Particulars may be obtuned by apphcaton to A VERNON 
HARCOURT, Christ Church, Oxford 


THE MASON COLLEGE, 
BIRMINGHAM. 


The NEXT SESSION (1888-89) will commence on MONDAY, 
October 1, 1888 

The SYLLABUS, containing full information as to the various Courses of 
Instruction, Entrance and other Scholarships, Prizes, Lecture Days and 
Hours, Fees, &c, 1s published by Messrs Cornisu New Street, 


Birmingham, price 6@ , by post èZ 
GEO H MORLEY, Secretary 


As DEMONSTRATOR in CHEMISTRY 


and PHYSICS —ADVERTISER ıs open to in Engagement Uni- 
versity Qualifications Experienced in Techrical, Scienufic, and Lec- 
ture Work Good References Small Salary reqmred, or mutual 
arrangements made —Address “A G K,” care of J W VICKERS, 
5 Nicholas Lane, E C 


THE BRISTOL UNITED GAS LIGHT 
COMPANY. 


The DIRECTORS of the BRISTOL UNITED GAS LIGHT COM- 
PANY are about to appoint a CHEMIST at each of their Avon Street, 
Canons’ Marsh, and Stapleton Road Works, and invite Applicrtions for the 
Appointments 

‘The Candidates selected will be required to devote the whole of their time 
tothe Duties of their respective Offices, and must be capable of making the 
usual Tests and Analyses required in Gas Manufacture 

‘The commencing Salary in each case will be £80 per Annum 

Personal Canvassing will be a Disqualification 

Applications, with Cores of Testimonials, must be sent in addressed to 
the CHAIRMAN of the Company, not later than 31o am on MONDAY, 


July 30 prox 
JAS V GREEN, Secretary 
Gas Light Offices, Canons’ Marsh, June 21, 1888 


CANTERBURY MUSEUM — CHRIST- 
CHURCH, NEW ZEALAND. 


The DIRECTORSHIP of the CANTERBURY MUSEUM ıs 10w 
Vacant by the Death of Sır Julius von Haast The Salary is £400 per 
Annum@and £100 will be allowed for Pagage Money The Duties are 
those which are usually expected of the Curator of a Museum of General 
Natural History Applicants for the Coal are requested to serd a 
full Statement of their Qualifications to DE C MALET, care of the 
Agent-General for New Zealand, 7 Westminster Chambers, Victoria Street, 
London, S W , before JULY 28 Next, where further Particulars can te 
obtained 1f necessary 
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LIVING SPECIMENS FOR THE MICROSCOPE. . 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to hus subscribers Posminz longwostris, with sketch 
and descr ption He also sent out Alcyonella fungosa, Leptodora hyalina, 
Lrachionus pala Lophopus crystallinus, Mehcerta ringens, Stephanoceros, 
Argulus fol:aceus, Cordyl shera lacustris, Volvox globator, also Amceba, 
Hy dra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory wor< 

Weekly announcements wil be made in this place of Organisms T B 
ts supplying 


Specimen Tube, One Shilling, post free 


Twenty-srz Tubes ut Course of Stx Months for Subscription of £1 15, 
or Twelve Tubes for tos 6d 





Portfolio of Drawirgs, Eleven Parts, rs each 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c , &c a 


The List, whtch includes some choice productionsfrom the Owens College 
(by permission), post free for One Stamp 


MINERALS,—On Sale: an Extensive Col- 


lectior of MINERALS, comprising 934 Specimens ın Splendid Condition, 
with Cabinet Also a few good Freestone Fossils —May be seen on 
Appl cation to Rosert RICHARDSON, Southowsam, near Halifax 


MUSEUM GODEFFROY, HAMBURG. ` 


Thisgreat and well kncwn Zoological Collection having teen purchased 
by Mr DAMON (Weymouth), Directors of Museums and others are 
nvited to select from its mch stores specimens not otherwise obtainable 


BLASCHKA MODELS, 


Mr DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6g 














SHELLS 


Large Collections Special Lists for Purchasers of Genera and Species, 
also, eegraphical Sets 


ELEGANT SCIENTIFIC PRESENT — 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty eight), wrcught in Crystal Glass of great 
lustre In handsome Morocco Case, with Descriptive Catalogue, price 
£12128 —R DAMON, FG S, Weymouth 

Abridged Catalogue sent of Specimens and Collections in FOSSILS, 

MINERALS, PALAZONTOLOGY, &c , also of ZOOLOGY in all 

Departments 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, 11 Mahogany Cabinets roo Specimens, 255 
200 ditto, sos The best value obtainable 

Micro Sections of Rocksin great variety Cabinets, Glass topped Boxes, 


and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, EC, 


NOTICE OF REMOVAL: 


SAMUEL HENSON, Mineralogist, &e., &e., 
Of 277 STRAND, ESTABLISHED 1840 





The Lease of these Premises having expired, he has the 
pleasure to announce that on and after JUNE 24 his Business 
will be transfened to 


97 REGENT STREET, ` 
LONDON, W. 
A FEW DOORS FROM ST JAMES'S HALL, 
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.-MR. MURRAY'S 


HAND-BOOKS. 








MURRAY'S HAND-BOOK DICTIONARY: Excusas, FRENC, and 


GERMAN A small oblong volume, bound in leather 


1mo 6s 


*,* This work contams a large number of colloquial words and expressions, especially adapted to the 1equirements of travellers, 
and not included 1n ordinary Dictionaries 


TRAVEL TALK: Eneuisu, FRENCH, GERMAN, and ITALIAN. 


` 3s 6d 
ENGLISH. 
LONDON AS IT IS Maps and Plans s1s6mo 
3s 6d 


ENVIRONS OF LONDON, including a Circuit 20 , 


2 Parts 215 


Arranged Alpha bet- 


Miles 1ound the Metropolis 


ENGLAND AND WALES 
ically Map 


EASTERN COÛNTIES—NORFOLK, Surror K, CAM- 
BRIDGESHIRE, AND ESSEX Map and Plans 12s 


KENT Maps and Plans 7s. 6d. 
SUSSEX Map and Plan 6s 


} SURREY, HANTS, AND THE ISLE OF 
WIGHT Maps and Plans 10s 


BERKS, BUCKS, AND OXON Map and Plans 


9 

WILTS, DORSET, AND SOMERSET. Map 

DEVON Maps and Plans. 7s. 6a. 

CORNWALL Maps ós. 

GLOUCESTER, HEREFORD, and WORCESTER 
Map and Plans gs 

NORTH WALES Map 7s g 

SOUTH WALES Map 7s 

NORTHAMPTONSHIRE AND RUTLAND 
Maps, 7s 6¢ 

DERBY, NOTTS, LEICESTER, AND STAF- 
FORD Map. 9s 

SHROPSHIRE AND CHESHIRE 
Plans 6s 

LANCASHIRE Maps and Plans 73 6¢ 

YORKSHIRE Map and Plans 12s. 

DURHAM AND NORTHUMBERLAND. Map 
9s. 


I2s 


Maps and 





SCOTLAND Maps and Plans 9s 
IRELAND Maps and Plans ros, 





ENGLISH CATHEDRALS With 420 Illustrations. 


Crown 8vo 


16mo. 


FOREIGN. 


HOLLAND AND BELGIUM. Map 6s 

THE RHINE and NORTH GERMANY. Map 
and Plans ros 7 

SOUTH GERMANY Maps and Plans. ios 

SWITZERLAND, Savoy and PIEDMONT, the ITALIAN 


LAKES, DAUPHINE, &c Maps and Plans In Two 
Parts Ios 


FRANCE, Part I: Normanby, Brirrany, Tov- 


RAINE, LIMOUSIN, the PYRENEES, &c Maps 
and Plans 7s 6d 

FRANCE, Part II : CENTRAL France, the 
FRENCH ALPS, ALSACE, LORRAINE, &c Maps 
and Plans 7s 6d 

PARIS AND ITS ENVIRONS. Maps and Plans 
16mo 3s 6a 


THE MEDITERRANEAN Maps and Plans, 20s 
t ALGERIA AND TUNIS Mapsan Plans, tos. 
+SPAIN, Maps and Plans sos 

+PORTUGAL Map and Plan 12s 


NORTH ITALY, THE RIVIERA, VENICE, &c 
Maps and Plans xos 


CENTRAL ITALY AND FLORENCE Maps 
and Plans 10s 

+ ROME AND ITS ENVIRONS Maps and 
Plans Ios 


SOUTH ITALY AND NAPLES Maps and Plans 


Ios 
t EGYPT Maps and Plans 15s, 
GREECE In Two Parts. Maps, Plans, and Views- 
24s 
TURKEY IN ASIA Maps and Plans 
DENMARK Maps and Plans 6s 
SWEDEN Maps and Plan. 6s 
NORWAY Maps and Plans 9s 
t RUSSIA. Maps and Plans 18s 
BOMBAY. Map and Plans, 15s 
MADRAS Maps and Plans 15s 
BENGAL and BRITISH BURMAH. Maps and 


155 


NORTHERN DIVISION. 2vols 21s, Plans. 205 
SOUTHERN DIVISION. 2vols 36s PUNJAB, WESTERN RAJPUTANA, KASHMER, 
EASTERN DIVISION 21s SINDH, & Map rss 
WESTERN DIVISION 16s ? 
WELSH _ iss HOLY LAND Maps and Plans. zos. 

; 6d 
ST. ALBANS Ts #,* MAP OF PALESTINE InaCase 125. 

+ New Editions Now Ready e o 





JOHN MURRAY, Albemarle Street. 
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BEWTOR 269 
WANERS 
LONDON 











TRAST AA CANA N 
ru 


COTO 
LA A AT T 


A NEW NICOL PRISM POLARISCOPE FOR PROJECTION Ses: zegels shyn any other form 


For Particulars of POLARISCOPES ° 
Jand MICRO POLARISCOPES for 
Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
{RIC LANTERNS, SLIDES, &c ,see 
j Catalogue, 4 Stamps 


Scientific Apparatus of every Descrip- 
tron for Colleges, Institutions, &e 


č 








Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art ‘Dept 4 
FLEET STREET LONDON 








must be paid for with tie Beer 
Neither sugar, saccharum, 
4 the manufacture of the “S N 





THE “HALF GUINEA” ALE 


Ss. W. SEO =z. 


In Casks, 12,6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but tney 


nor any of the many new Brewing Materials are used in 
” Stout, it is Brewed entirely from tre finest Malt and 
Hops, it is, too, more hopped than Stout 1s generally , therefore, 
E nutritious, it 1s an excellent Tonic and particularly suited for mval ds, 
anyone requiring a good strengthening beverage 
and very much recommended by Medical men 


WALTHAM BROTHERS, 


besides being very N 
ladies nursing, or AY 
It is a “Sound Natritious” Tonic, 





BREWERY, LONDON, SW 





F. H. BUTLER, M.A. Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Recently Received —A Fine Series of Wealden Plant Remains, including 
various Forms new to Britain, a large accession of Mounted Recent and 
Fosst] Foraminifera, Micros opic Sectio s of Overley Hill Spherulitic 
Devitrfied Lsparite, Coll Gnetss, Rieden Leucite Phonolite, and Mon- 


zonite 

Now in Stock —A limited number of Brillant 
‘Butterfly ” Twin Calcites from a new locality, between 
2 and 5 inches across 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, sull and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London 


ROT-PROOF GREEN RICK CLOTHS 


WILL LAST A LIFETIME 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE 


THE SHAKESPEARE COT 


IS THE LIGHIEST eee PORTABLE BED 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, SE, 
Will send Full Particulars on application 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 











Review OF THE MALT anD Hop TRADES, AND WINE AND SPIRIT TRADE 
RECORD . 


” The Organ of the Countsy Brewers 


* The Brewers’ Guardian’” 1s published og the evening of every alternate 
Tuesday, and ıs the only journalofficially connected with brewing interests 

Subscription, 16s 6d per annum post free, dating from any quarter-day 
Single copies seach Registered for transmission abroad 





Mathematical Instrument Manufacturer to H M Government, Council of 
India, Scierce and Art Department, Admiralty, &c 


Mathematical, Drawmg, and Surveying Instruments 
of Every Description, 


Of tre Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Goro MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Vork Silver Medal, Architects’ Exhibition, 1886 

Address —GREAT TURNSTILE, HOLBORN LONDON, WC 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farme-s, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 

The AGRICULTURIST 1s published every Wednesdayafternoon in time 
for the Evening Mauls, and contains Reports of all the principal British and 

Irish Markets of the week 

Thespecialattentionof Land Agents ıs directed tothe AGRICULTURIST 
zs gne of .he best existirg papers for Advertising Farms tobe Let and Estates 
or Sale 

Advert:sers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class redium for reaching that Class 

Price 37 By post 342 Annual Subscription, payable in advance, 145 


Offices—377 High Strzet, Edinburgh, and r45 Queen Victoria Street, 
London, E C Money Orders payableto C and R ANDERSON 


THE “HANSA,” 


Published since 18641n Hamburg, ts the only independent professional paper 
tn Germany dedicated exclusively to Maritime Objects Essays, Crityjue+, 
Reviews Reports, Advertisements Strict eye kept upon the development 
of Marıtıme Affairsin ev2ry respect Every second Sunday one Number in 
4to atleast, frequent supplements and drawings Subscription at any time, 
preceding numbers of tke year furnished subsequently Price 12s for twelve 
months Advertisements 4d a hnewidely spread by this paper, considerable 
abatemert for 3, 6, 12 mcnths'msertion Busmess Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Ediged by W von Freepan M R 
Hamburg, Alexander Street, 8 


HOLLOWAY S PILLS. [ieee 

AAA a Aia) MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMAG=: 
AND BOWELS A Great PURIFIER of the BLOOD, a 


Powerful Invigorator of the System, m cases of WEAKNESS 
AND DEBILITY, and ıs unequalled in Female Complaints. 
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Vearly en «2 es ee s eee o 
Half-yearly s. aure 5 we we TA G 
Quarterly aipa ». 7 6 
Tec the United States, the Continent, &e = r 
£ 
Yearly . So ray Ya ne Cosel fee -30 6 
Half-yearly .. oo... 8 + +15 6 
Quarterly . © «ee BO 
To India, China wind Japan. — 
s d 
Yearly ... 4. eee 2 32 6 
Half-yearly .. 16 6 
Quarterly 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column zs 62 od per tape after, 


One-Eighth Page, or Quarter Column. .. 0 18 6 
Quarter Page, or Half a Column. I 15 0 
Half a Page, ora Column . . . . 3 50 
Whole Page. A . 660 


Money Orgers payable to MACMILLAN & CO 
OFFICE + 29 BEDFORD STREET, STRAND, W C 





ji 


Horslords 


ACID PHOSPHATE. 





A liquid preparation of the phosphates, recommended bY 


physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestior, 


As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening, 


For sale by all chemists. 


Pamphlet sent post paid on appheation to 


Rumford Chemical Works, Providence, R I., U.S.A, 


BACTERIOLOGICAL AND HISTOLOGICAL 





APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO. 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 


Schuchardt, of Gorlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, WC 


Complete Illustrated Catalogue of Chemical Apparatus, post 
fiee, ts 6d 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 


Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


very, fluid ink, used withordinary pen and paper Auto Circulars resemble 


written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AET Co, La), 


London Wall, London, and s2 Princess Street, Manchester 
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THE 


STANDARD 
POLI CI] E S granted since 1865 nave each year 


exceeded £1 900,000 sums assured 
a result mauntained uainterruptedly 
for so long a period by nc other Office in the United Ku gdom Funds, 
6} Millons, increasing annually 
STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E C 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Spec mens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free cn application at the Repository and Museum, 

88 CHARLOTTE STREET FITZROY SQUARE, LONDON 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO (Established 1852) 
Patronized by HM the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 

















































AS 
FEN 






ELECTRIC BELLS, 
SPEAKING TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EG. 


Telegrams—“ TONNERRE LONDON" 
SECOND EDITION. 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s 72 POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy Bvo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 








JOHN J GRIFFIN anD SONS, 22 GARRICK STREET, 


LONDON, we. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
1s KREMLIN DRIVE, LIVERPOOL, 
Have Orexep a CENTRAL SHOWROOM ar 
49 HARDMAN STREET, LIVERPOOL 


‘Near the Philharmonic Hall, opposite the Church for the Blind), 





WHERE OSTEOLOGICAL SPECIMENS, &C , 


DIAGRAMS FOR LECTURES, ProW 
2 CIL FROM OBJECTS AND 
SPECIMENS. LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westmnster 


MAY BE INSPECTED 
— e 
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MESSRS, MACMILLAN AND G0.’8 MATHEMATICAL WORKS. 








TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solution of 
Triangles By Rev J B LOCK,M A, Semor Fellow, Assistant Tutor 
and Lecturer of Caius College, Teacher of Physics in the University of 
Cambridge , formerly Assistant Master at Eton Globe 8vo es 67 


Elementary Trigonometry. By the same Author Fifth 
Edition (in this edition the chapter on Logarithms has been carefully re 
vised) Globe 8vo 4s 67 [4 Key zs in the press 

Mr E J Rourn, DSc, FRS, wntes —‘It is an able treatise It 
takes the difficulties of the subject one at a time, and so leads the young 
student easily along ” 

Higher Trigonometry. By the same Author Fifth Edi- 
tion Globe 8vo 4s 6¢ Both Parts complete ın One Volume Globe 
8vo 7s 6a 

An Elementary Treatise on Plane Trigonometry, 
With Examples By R D BEASLEY,MA_ Ninth Edition, Re- 
vised and Enlarged Crown8vo 3s 67 

A Treatise on Spherical Trigonometry. With Numerous 
Examples By WILLIAM J MCLELLAND, Sch B A, Principal of 
the Incorporated Society’s School Santry, Dublin, and THOMAS 
PRESTON, Sch BA In Iwo Parts Crown 8vo Part I To the 
End of Solution of Triangles, 4s 6¢ PartII, 5s 

The Elements of Plane and Spherical Trigonometry. 
By J C SNIWBALL, MA Feuarteenth Elition Crown 8vo 
7s 6a 

Trigonometry for Beginners. By I TODHUNTER, 
MA, FRS, DSc, late of St Johns College, Cambridge With 
Numerous Examples New Edition i18mo 2s 6¢ KEY 8s 6¢ 

Plane Trigonometry. For Schools and Colleges By the 
Same New Ed tion Crown 8vo 5s K&Y ros 6d 


A Treatise on Spherical Trigonometry, By the Same 
New Edition, Enlarged Crown 8vo 4s 67 


HIGHER MATHEMATICS 


Elementary Treatise on Partial Differential Equa. 
tions Designed for the Use of Students in the Universities By Sir G 
B AIRY, KCB, formerly Astrononer-Royal With Diagrams 
Second Edition Crown 8vo 5s ôg 


On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the CJMBINATIIN of OBSERVA 
TIONS a the same Author Second Edition, Revised Crown 
8vo 6s 


Elementary Applied Mechanics, Bemg the simpler and 
more practical Cases of Stress and Strain wrought out individually from 
first principles by means of Elementary Mathematics By T ALEX- 

NDER, C E, Professor of Civil Engineering ın the Imperial College 
of Engineering, Tohe1, Japan Part1 Crown 8vo 4s 6d 


Elementary Applied Mechanics. By Tuomas ALEX- 
ANDER, CE, Professor of Engineering in the Imperial College of 
Engineering, Toke1, Japan, and ARIHUR WAISON 1HOMSON, 
CE BSc, Professor of Engineering at the Royal College, Cirencester 
Part II TRANSVERSE STRESS Crown 8yo 10s 6ď 


The Calculus of Finite Differences. By G Boots, 
DCL, FRS, late Professor of Mxuthematics in the Queen’s Uni- 
versity, Trelana Third Edition, Revised by J F MouLTON Crown 
8vo 10s 6 


A Treatise on the Calculus of Variations, Auanged 
with the purpose of Introducing, as well as Illustrating, its Principles to 
the Reader by means of Problems, and Designed to present in a'l 
Important Particulars 1 Complete View of the Present State of the 
Science By LEWIS BUFFEITCARLL,AM Demy 8yvo 21s 


An Elementary Treatise on the Planetary Theory, 
By C H H CHEYNE, MA, FRAS With a Collection of 
Problems Third Edition Edited Ly Rey A Frreman, MA, 
FRAS Crown8vo 7s 6d 


A Collection of Elementary Test-Questions ın Pure 
AND MIXED MATHEMATICS, with Answers and Appendices on 
Synthetic Division, and 07 the Solution of Numerical Equations by 
Horn.r’s Method By JAMES R CHRISTIE, FR S, Royal Mili- 
tary Academy, Woolwich Crown 8vo 8s 6ď 


Mechanical Theory of Heat. By R Crausius Trans- 
lated by War TER R ` Browne, M A, late Fellow of Trinity College, 
Cambridge Crown 8vo ros 6¢. 

The Elements of Dynamic, An Introduction to the Study 
of Motogp and Rest in Solid and Fluid Bodies By W K CLIFFORD, 
FRS, late Professor of Apphed Mathamatics and Mechanics at 


University College, London Part I Kinewatic Crown 8vo Books 
I-III 7s 6d , Book IV and Appendix, 6s0 


MACMILLAN AND CO, LONDON, 


HIGHER MATHEMATICS (continued). 


Geometrical Conies, An Elementary Treatise Drawn up 
in accordance with the Syllabus issued by the Society for the Improve- 
ment of Geometrical Teaching By A COCKSHOTT, M A, formerly 
Fellow and Assistant Tutor of Trinity College, Cambridge, and Assistant 
Master at Eton and Rev F B WALTERS, M A, Fellow of Queen's 
College Cambridge, and Principal of King \Willtam’s College, Isle of 
Ban With Diagrams Crown 8vo Lin the press 


Applied Mechanics. an Elementary General Introduction to 
the Theory of Structuresand Machines By JAMES H COT TERILL, 
F RS, Associate Merter of the Council of the Institution of Naval 
Engineers, Professor of Applied Mechanics in tne Royal Naval College, 


Greerwich Medum 8.0 18s 
Elestric Light Ar-thmetic By R E Day, MA, 


Evening Lecturer in Eaperimental Physics at King’s College, London 


Pott Svo. 2s 
Geometrical Treatise on Conie Sections. By W. H 
DREW, N , St Jonn’s College, Cambridge New Edition, En- 


larged ’ Crown 8ro ` se 

Exercıses ın Analytıcal Geometry. Compıled and Ar- 
ranged by J M DYER, MA, Senor Mathematical Master in the 
Class cal Department of Cheltenham College With Illustrations 
Crown 8vo 4s 6d 


Constructive Geometry of Plane Curves, By T H. 
EAGLES, M A, Instructor in Geometrical Drawing, and Lecturer ın 
Arch tecture at the Royal Indian Engineering College, Cooper s Hull 
With Numerous Examples Crown 8vo 12$ 

Note-book on Practical Solid or Descriptive Geometry. 
Containing Problems wich help for Solutions ByJ H EDGAR,M A, 
Lecturer on Mechanical Drawing at the Royal School of Mines, and G 
S PRITCHARD Fourth Edition, Revised by ARTHUR MEEZE 
Glove 8vo 4s 6d 

The Differential Calculus, With Applications and 
Numerous Exampies An Elementary Treatise by JOSEPH ED- 
WARDS, M A , formerly Fellow of Sidney Sussex College, Cambridge 
Crown &vo ros 6d 

An Elementary Treatise on Trilinear Co-ordinates, 
the Method of Reciprocal Polars, and the Theory of Projectors By the 
Rey N M FERRERS, M A, Master of Gonville and Caius College, 
Cambr dge New Edition, Revised Crown 8vo 6s 6a 

An Elementary Treatise on Spherical Harmonics, and 
SUBJECIS CONNECTED WITH THEM By the same Author 
Crown 8vo 7s 6¢ 

A Treatise on; Differential Equations, By ANDREW 
RUSSELL FORSYIH, MA,FRS, Fellow and Assistant Tutor of 
Trinity College, Cambndge Bvo r4s 

An Elementary Treatise on Curve Tracing, By 
PERCIVAL FROST, MA, DSc, formerly Fellow of St John’s 
College, Cambridge , Mathematical Lecturer at King’s College 8vo 
12$ 

Solid Geometry. By the same Author ThirdEdition Demy 
8vo 16s HINTS FOR THE SOLUTION 8vo 8s 6d 


A Treatise on Elementary Statics, By JOHN GREAVES, 
M A, Lellow anc Mathematical Lecturer of Christ’s College, Cambridge 
Crown 8vo 6s 6g 

Statics for Beginners, By the same Author 

[Lanmeediately 

Differential and Integral Calculus, With Applications 
ByA G GREENHILL, M A, Professor of Mathematics to the Senio” 
Class of Artillery Officers, Woolwich, and Examiner in Mathematics to 
the Uriversity of London Crown 8vo 7s 6g 


An Elementary Treatise on the Differential and 


INTEGRAL CALCULUS, for the Use of Colleges and Schools By 
G W HEMMING, M A, Fellow of St John’s College, Cambridge 
Second Edition, with Corrections and Additions 8vo 9s 


The Mathematical Theory of Perfectly Elastic Solids, 
with a short account of Viscous Fluds An Elementary Treatise By 
WILLIAM JOHN IBBETSON, MA, Fellow of the Royal Astro- 
nom cal Society, and of the Cambridge Philosophical Society, Member 
of the London Mathematical Society, late Senior Scholar of Clare 
College, Cambridge fv) ats 

A Treatise on the Theory of Friction. By Joun H 
JELLETT, BD, Provost of Trinity College, Dublin , President of the 
Royal Irish Academy 8vo 8s 6d 

Integral Calculus, an Elementary Treatise on the ; Foundgd 


on the Method of Rates or Fluxions By WILLIAM WOOLSEY 
JOHNSON, Professor of Mathematics at the US Naval Acagemy, 
Annopolis, Maryland Demy 8vo gs 
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HIGYER MATHEMATICS (continued) 


Curve Tracing in Cartesian Co-ordinates. By WILLIAM 
WOOLSEY JOHNSON, Professor of Mathematics at the U S Naval 
Academy, Annopolis, Maryland Crcewn€vo 4s 6d 

Examples in Physics. By D E Jones, B Sc, Lecturer 
in Physics in University College, Aberystwith Fcap 8vo 

[Zn the press 

Introduction to Quaternions, with Numerous Examples 
By P KELLAND, M A,FRS,andP G TAIT, M A., Professors n 
the Department of Mathematics in the University of Edinburgh Secord 
Edition Crown 8vo 7s 6d 

How to Draw a Straight Line. a Lectme on Linkages. 
By A B KEMPE With Illustrations Crown 8vo 1s 6d (Nature 
Series ) 

‘The Mechanics of Machmery. By A B W KENNEDY, 
FRS,M Inst CE, Professor of Engineering and Mechanical Techno- 
logy in University College, London With Illustrations Crown 8vo 
12s 


Differential Calculus for Beginners 
KNOX Fcap@8vo 3s 6d 

Higher Trigonometry. By the Rev J B LocK, MA, 
Teacher of Physics in the University of Cambridge Fifth Edition 
Globe 8vo 4s 6d 

Dynamics for Beginners. Globe 
810 3s 6d 

Statics for Beginners, By the same Author 


By ALEXANDER 


By the same Author 


Globe 8vo 
[ln the press 
‘Chemical Arithmetic, Wah 1200 Examples By SYDNEY 

LUPTON, MA,FCS,FIC, formerly Assistant Master in Harrow 
School Second Edition Fcap 8vo 4s 6d 
Physical Arithmetic. By ALEXANDER MACFARLANE, 


MA,DSc,F RSE, Examiner in Mathematics to the University of 
Edinburgh Crown 8vo 7s 6ď 


Kinematics and Dynamics. An Elementary Treatise 
By JAMES GORDON MACGREGOR, MA, DSc, Fellow of the 
Royal Societies of Edinburgh and of Canad1, Munro Professor of Phy- 
sics in Dalhousie College, Halifax, Nova Scotia With Illustrations 
Crown 8yo _ 10s 6d 

A Text-book of the Method of Least Squares. By 
MANSFIELD MERRIMAN, Professor of Civil Engineernn$ at Lehigh 
University, Member of the American Philosophical Society, American 
Association for the Advancement of Science, &¢ Demy 8vo 8s éd 


Elements of Descriptive Geometry. ByJ B MILLAR, 
CE Assistant Lecturer in Engineering ın Owens College, Manchester 
Second Edition Crown 8vo 6s 


Weekly Problem Papers, Wuth Notes mtended for the 


use of Students preparing for Mathematical Scholarships, and for the 
Tunior Members of the Universitres who are reading for Mathematical 
Honours By the Rev JOHN J MILNE, MA, Private Tutor, 
Member of the London Mathematical Society, late Scholar of St John’s 
College, Cambridge Pott 8vo 4s 6d 


Solutions to “Weekly Problem Papers.” By the same 
Author Crown 8vo 10s 6d 


Companion to ‘‘ Weekly Problem Papers.” 


same Author Crown 8.0 tos 62 


A Treatise on the Theory of Determinants, Wrh 
graduated Sets of Examples For use in Colleges and Schools By 
THOS MUIR, MA, F RSE, Mathematical Master in the High 
School of Glasgow Crown 8vo 7s 6d 


An Elementary Treatise on Mechanics. For the use 

e of the Junior Classes at the University and the Higher Classes in 

Schools By S PARKINSON, DD, FRS, Tutor and Prelector 

of St John’s College, Cambridge With a Collection of Examples 
Sixth Edition, Revised Crown 8vo 9s 6d 


Lessons on Rigid Dynamics. By the Rev G Pirie, 
M A, late Fellow and Tutor of Queen’s College, Cambndge, Professor 
of Mathematics in the University of Aberdeen Crown 89 6s 


An Elementary Treatise on Conic Sections and Alge- 
BRAIC GEOMETRY With Numerous Examples and Hints for 
their Solution, especially designed for the use of Beginners By G 
H PUCKLE, MA Fifth Edition, Revised and Enlarged Crown 
8vo 7s 6 


Differential Calculus, an Elementary Treatise on the, 

e Founded on the Method of Rates or Fluwions By JOHN MINOT 

RICE, Professor of Mathematics in the United States Navy, and 

ILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 

mited States Naval Academy Third Edition, Revised and Cor- 
rected Demy 8vo 18s Abridged Edition, 9s 


By the 


HIGHER MATHEMATICS (continued) 


The Kinematics of Machinery. Outlines of a Theory of 
Machines By Prf F REULEAUX__ Translated ard Edited by 
Prf A B W Kennepy, FRS, CE With 450 Illustrations 
Medium 8vo 21s 

Treatise on Marie Surveying. Puiepared for the Use 
of Younger Naval Officers With Questions for Faamimatons and 
Exercises principally from the Papers of the Royal Naval College 
With the Results By Rev JOHN L ROBINSON, Chaplain and 
Instructor in the Roya! Naval College, Greenwich With Illustrations 
Crown8vo 7s 6d 

A Treatise on the Dynamics of the System of Rigid 
BODIES By EDWARD JOHN ROUTH, DSc, LLD,FRS, 
Fellow of the University of London, Hon Fell w of St Peter's College, 
Cambridge With Numerous Examples Furth and Enlarged F dation 
Two Vols 8vo Vol I Elementary Parts 314s Vol Il The 
Advanced Parts 14s 

Stability of a Given State of Motion, particularly 
STEADY MOTION By the same Author Being the Adams Prize 
Essay for 1877 8vo 8s 6a 

Conic Sections. By CHARLFS SMITH, M A, Fellow and 
Tutor of Sidney Sussex College, Cambridge Fourth Edition Crown 
8vo 7s 6a 

An Elementary Treatise on Solid Geometry. Second 
Edition By the same Author Crown 8vo 9s 6d 

A Treatise on Dynamics of a Particle. With Numerous 


Examples _ By Prof TAIT and Mr STEELE [ifth Edition, 
Revised Crown 8vo 12s 


A Treatise on the Motion of Vortex Rings. By J J 
THOMSON, Fellow of Trimty College, Cambridge, and Cavendish 
Professor of Experimental Physics, Cambridge Being an Essay to 
which the Adams Pr ze was adjudged in 1882 ın the University of 
Cambridge With Digrams 810 65 

Applications of Dynamics to Physics and Chemistry. 
By the same Author Crown 8vo 7s 6¢@ 

Works by I TODHUNTER, MA, FRS, DSc 
Late of St Juhn’s College, Cambridge 

Mechanics for Beginners. With Numerous Examples 
New Edition x8mo ~4s 6d KEY 6s 6a 

An Elementary Treatise on the Theory of Equations. 


New Edition, Revised Crown 8vo 7s 67 
Plane Co-ordinate Geometry, as Applied to the Straight 


Line and the Conic Sections With Numerous Examples New 
Edinon, Revised and tnlarged Crown8\0 7s 6€ KEY tos 6d 

A Treatise on the Differential Calculus, With Nume- 
rous Examples New Edition Crown 8vo ros 6d KEY 
tos 6d 

A Treatise on the Integral Calculus and its Applica- 
TIONS With Numerous Examples New Edition, Revised and 
Enlarged Crown 8vo 10s 6d 

Examples of Analytical Geometry of Three Dimen- 
SIONS New Editicr, Revised Crown 8vo 4s 

A Treatise on Analytical Statics, With Numerous 
Exampes Fifth Edition * Edited by Prof J D Everrrt,F RS, 
Crown 8vo ros 6d 

A History of the Mathematical Theory of Probability, 
from the time of Pascal to that of Laplace 8vo 18s 

A History of the Mathematical Theories of Attiaction, 
AND THE FIGURI OF THE EARTH, from the time of Newten to 
that of Laplace 2vole 8vo 24s y 

An Elementary Treatise on Laplace’s, Lame’s, and 
BESSEL’S FUNCTIONS Crown 8vo 10s 6d 


Solid Geometry and Conie Sections, With Appendices 
on Transversals and Harmonic Division For the Use of Schools By 
Rev J M_ WILSON, MA, Head Maser of Clifton College New 
Edition Extra fcap 8vo 35 6d 

Woolwich Mathematical Papers, for Admission into the 
Royal Military Academy, Woolwich, 1889—1884 inclusive Crown 8vo 
3s 6d 

Mathematical Problems, on Subjects included ın the First 
and Second Divisions of the Schedule o® subjects for the Cambridge 
Mathematical Tnpos Examination Revised and Arranged by JOSEPH 
WOLSTENHOLMF, D Sc, late Fellow of Chnist’s College, sometime 
Fellow of St John's College, and Professor of Mathematicygn the Royal 
Indian Engineering Coflege New Editor, greatly Enlarged 8:0 18s 

Examples for Practace ın the use of Seven-Figure 
LOGARITHMS By the same Author [ln the press 








MACMILLAN AND CO., LONDON [3] 


lxxx NATURE [Zuly 5, 1888 


CLARENDON PRESS STANDARD WORKS. 








THE OXFORD ENGLISH DICTIONARY. THE FIRST VOLUME OF “ANNALS OF BOTANY” °¢ 
= ANNALS OF BOTANY, Vol I. contamıng Parts I to 
COMPLETION OF THE FIRST VOLUME, A—B IV Edited by I BAYLEY BALFOUR, MA,MD,FRS SH 
Just Publshed, Vol I, A—B, Royal 4to, half morocco 52s 6d (May VINFS, DSc, FRS , and W G FARLOW, MD, Harvard, 
also be had handsomely bund in whole Russia ) USA With Notesand Papers by Sir J D Hooxer, Prof F O Bowrr 
Part IV, BRA—CASS 4to, Paper Covers, 125 6¢ , or separately, Prof MARSHALL Warp, Piof Bayley Batrour, Mr W GARDINER, 
Section I, Bia—Byz, 7s 6d , Sector If , C— Cass, 5s and aro know Botanists Illustrated with many Flares Reviews 
and Notices ecrology for 1887 and Record of Current Literature 

A NEW ENGLISH D ICTIONARY ON 1 Royal 8vo, half morocco, gilt top, 36s Lust published 
HISTORICAL PRINCIPLES, founded mainly on the Materials Col- ' Sydscribers who have recerved the Parts as thy appeared can obtam 

lected by the Philological Society cases for binding Vol I through any Bookseller 


‘ The first Part of the ‘ Annals of Botany’ gives good promise of a useful 
future The original papers are good solid p eces of work "—Academy 


NEW LDITION OF PROF ROLLES TONS “FORMS OF ANIMAL 


The OXFORD ENGLISH DICTIONARY aims at furnishing an ade- A Manual of Comparative 
quate account of the meaning, origin, and history of English words now in FORMS OF ANIMAL LIFE. Types. By thelate PORGE 
general use, or known to have been in use at any tıme during the last 700 ROLLESILON, DM FRS Revised and Enlarged by W 


ears It endeavours— 
4 (1) To show, with regard to each individual word, when, how, in what HaTcHETT Jackson, MA Royal 8vo, Cloth, 36s [Just publeshed 


shape, and with what signification ıt became Lnglish , what development of “A teat b ok of zoology, in many respects the most comprehensive that 
form and meaning it has since received, which of its uses have become | has yet appeared in the Eng ish language Indispens ble to the teacher 
obsolete and which survive, what new uses have srce arisen, by what | and valuable to the advanced student "—Oxford Magazine 
processes, and when ‘t Forms of Animal Life’ 1s a unique book ”—Nature 
(2) To illustrate these facts by a sones of quotations ranging from the COMPLETION OF PROF PRESTWICH’S "GEOLOGY ” 
first-known occurrente of the word to the latest, or down to the present day . 3 
the word being thus made to exhibit its own history and meaning oon i GEOLOGY: CHEMI CAL, PHYSICAL, AND STRATI- 
(3) To treat the etymology of each word strictly on the basis of historical Geology, Oxford Royal 8vo, Cloth, Sap Maps and Tiikeatone Val 


3 l a 1 
faet. and in accordance with the methods and results of modern philologtea! I, Chemical and Physical, 2ss Vol II, Physical and Stratigraphical, 


Ihe OXFORD ENGLISH DICTIOVARY will be found to be, as to with New Geological Map of Europe, 36s 
its vocabulary, alike im its ancient and in its moden words, much more a The Map of Europe, on Roller, or in Cloth Case, separately, 55. 
extensive than that of any existing dictionary Stands out from the long range of modern treatises "—Acadenty 


Some EXTRACTS FROM Reviews PART I OF A NEW SCHOOL GEOGRAPHY 
“This monumental work Never before has the English language GEOGRAPHY for SCHOOLS. By ALFRED HUGHES, 


Edited by JAMES A H MURRAY, BA Lond Hon MA Oxon, 
LLD Edn, DCL Dunelm, &c, some time President of the 
Philological Society, 

With the assistance of many Scholars and Men of Science 


been treated leaicographically in a manner so truly comprehensive and scien- A A, Assistant Master at Manchester Grammar School Part I 
tific, and rarely has the University of Oxford lent the resources of its cele- PRACTICAL GEOGRAPHY With Diagrams Cr 8vo, Cloth, 2s 6d 
brated press to a work more worthy of its ancient renown ”—TI MES ‘Will be of great use to schoolmasters who may wish to make a fresh 


“Tr is amposstble to illustrate the mamifold excellences of the two parts | start in geographical teaching The author saimis toinduce the student 
before us within our limits ”—ATHENÆUM to think for himself rather than burden his memory with disconnected facts 

* As for criticism in the ordinary sense, there can be no question of it With such a work as his ir their hands, teachers should be able to make 
The dictionary will itself be the greatest morument of Enghsh philolog.cal | lessons m geography a most useful introduction to the study of some 
criticism ever constructed "—SATURDAY REVIEW urportant branches of scientific method ”’—Nature 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION 
LONDON. HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, EC 


PERKEN, SON, & RAYMENT “OPTIMUS” 


CaTaLocut FREE 
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Manufacture for the Trade ONLY 


CAMERAS, LENSES, 4 Thermometers, 


| Apparatus for Enlarging, p s eee å 
3 Q; 


Magic Lanterns, = ere 
Slides, and Accessories. COS? Scientific Apparatus. 
99 HATTON GARDEN, LONDON, E.C. 
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SOLE MAKER 
JAMES J. 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &c , 
8,9, & 10 Hatton Garden, London, E.C. 


ITHE NEW PATENT 
WATKIN 


ANEROID BAROMETER. 
THE ANEROID OF THE FUTURE.” 
° Further Particulars on Appl®ation 





ry 
‘This wondeiful Instrument, 


WATKIN, RA, the Inventor of the famous Ran: 


Finder, ıs made with Aree Circles of F1 


one, thus giving a much ft 
greater length of range 


e 


accurate, guaranteed by the maker, and has been 


Aneroid 1s also made in one or two other forms 
correctly described as 


through an aperture which circle 1s to be used ‘Lhe 
with or without an Altitude Scale 


Aneroid with three concentric circles of scales 
indicator, which 1s attached to the movement 








ed by Ricnarp CLAY AND Sons, LIMITED at 7 and 8 Bread Street Hull, Queen Victoria S*re-t, in the City of London, and Published by@§ 
MACMILLAN AND Co, at the Office, 29 and 30 Bedford Street, Covent Garden, —Tuurspay, July 5, 1888 
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i R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR” 


PRICES Lsd 


Stand, with I-in Ovpject- 


glass and I Eye-piece 22 0 


Stand, with I-n and 4-m, 
Object-glasses 


Stand, with 1 Eye-piece, 4-in, 
and j-m Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, ın 
Case i 


3.3 0 


440 





ICK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885, 


THE NEW PATENT 


VATKIN ANEROID BAROMETER, 


This wonderful In- 
strument, the invention 
of Major WATKIN, 

»_ 1s made with 
three Circles of Figures 
instead of oe, thus 
giving amuch more open 
scale, combined with 
greater length of range 
It ts marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future ” 














d. Jd. HICKS, 
8,9, & 10 
Hatton Garden, 
London, B.C. 




































































ASTRONOMICAL TELESCOPE 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestia! Eye-pieces, 1 Case complete Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring ana 


Jupite~’s Belts. 
Price £6 10s. 0d, 
Catalogue of Astronomecal Telescopes sent Free 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 















SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER, 
PRICE £3 ros., 


With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT 
Branches —45 Cornhill, 
122 Regent Street, London 
Itlustrated Description 
Post Free 


NEGRETTI & ZAMBRA’S 


Tarfe 
ÆA Illustrated 
Catalogue, 
600 Pages, 1200 
Engravings, Price 
5s 6a 
Telephone No 
6583 Telegraphic 
dress 


Negretti, London 
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ROYAL SCHOOL OF MINES 
SOUTH KENSINGTON Oe JERMYN S81 REET GOLD MEDAL awerded at the FISHERIES EXHIBITION to 
Dean, PROF HUXLEY, FRS °? THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
MECHANICS and } Prof GOODLVE, M A Who last week sent to his subscribers Patrachospermum, with shetch inc 
PHYSICS Prof 4 W RUCKER MA,FRS descr ptior He also sent out Cristztella mucedo, Alcyonella fungosa, Lepto 
ASTRONOMY Prof ] NORMAN LOCKYFR FRS do a hyalma, Brachionus paa Lophopus crystallinus Melcerta ringens 
CHEMISTRY Prof T th THORPE, FRS . Stephinoceros Argulus foliaceus, Cordylophora lacustris, Volvox glebator 
TIOLOGY (Honora j Prof HUXLEY ERS also Amæœba Hvdra, Vorucella, Crayfish and other Specimens for (Huxle: 
GEOLOGY Prof T ne TUDD F R g’ and Martm s) Biologica Laboratory work 
METALLURGY Prof W C ROBERTS AUSIEN, FRS Weekly announcements will be made ın thig place of Orgamsms T E 
MINING Prof Sir WARINGION SMYTH, Ma, | "5 suppiyng È ona a a 
EAR FRS 
AGRICULTURF Prof J WRIGHTSON, FCS Specimen Tube, One Shilling, post free. : 
NEXT SESSION BEGINS OCTOBER 3 Twenty-six Tubes in Course of Stx Months for Subscription of Li 18 
Full particulars can be obtained from the Regis rar, Normal School of or Lwelve Tubes for 10s 6d 


Science South Kensington, and Pro-pectuves at the Ca alogue Sale Stall of 
the South Kensing'on Museum 


ABERDARE HALL 
Ni ENS tor wowi stuirt or a |THE SCIENTIFIG LANTERN SLIDEE 
Produced by E WARD, MANCHESTER last Season, having been receive 


F CIPAIS Miss DON 
ov PRINCIPAT iss DO wth s> much favour, he respectfully invites LARLY ORDERS fror 


Board and Residence, £35 per annum College Tumon Fee, 410 per 
annum “Iwo rina a oA (£50, three of A three of £30, Ace T ecturers and others, wh le the light 1s most favourable for the production 


Portfolio of Drawings, Eleven Parts, 1s each 








Wilhams s Scholarship of £20, and wenty five Exhibiions of ro will be 

offered at the University College # ntrance Examination an September E DWA R D WA R D, FeR. M . S 5 

_ For Particular, apply to the “loxorary Princtpar 0 __ _ 249 OXFORD STRE ET, MANCHESTER 
WANTED by a Cambridge Honourman — List for One Stamp 





SCIENCE VORE m Tondon, AE yening Class Work a one or tro os 
Fee eee ee Rinsbury Pare NTs Bon I P: A BUTLER, M.A.0xon, A.R.S.Mines, &e 
BIOLOGY and GEOLOGY—SUMMER| NATURAL HISTORY AGENCY 
PUPILS wanted by a COLI EGE LECTURER (BA Camk, Y 
E83, m 1st Class Honours) —Apply, D, De Tillens, Limpsheld, 148 BROMPTON ROAD, LONDON, S.W. 
urrey Wara E ae ae oe pone 
SCIENTIFIC ASSISTANT WANTED, NEAR THE BRITISH NATURAL HISTORY MUSEUM 


able to tahe charge of a sma)) Experimental Workshop —Apply_ stat ng All kinas of Scientific Apparatus in stock or to order Glass topped Bove 


Salary required, Box, Natur! Office, Bedford Street, Strand WC from rs per dozen, Cast steel Geclogical Hammers and Picks of varior 
ny spectal n akes, rs 6¢-4s 67 , Chisels from 6d , Collecting Bigs Lenses 


As DEMON STRATO R in CHEMISTRY Acid Bottles for field use, 1s 3d , Platinum-pointed and ordinary Forceps 
and PHYSICS —ADVLRTISER i» open ta an Fngagement Uni- | Blowpipes from gd , Borax, Microcosmic Salt, and other reagents, Platinu 
versity Qualifications Fagenienced in Technical, Scientific, and Lec- | Wire arc Foul, sma'l Crushers and Anvils, Sets of Chips for antlysis, ar 
ture Work Good References Sinall Salary required, or mutual | Blowp pe requisites generally An extensise series of Minerals, Rocks, an 
arrangements made —Address “A G K,” care of J W Vicners, | Rock Sections just added to stoch 
3 Nickolas Lane, E C i 


THE BRISTOL UNITED GAS LIGHT | Naturalist, V. FRIC, in PRAGUE 


COMPANY. 
The DIRECTORS of the BR°STOL UNITED GAS LIGHT COM (BOHEMIA, AUSTRO-HUNGARY) 
PANY are about to appoint a CHF MISI ar each of their Avon Street, 











= aac” <7 Metamorphosis of the 


Canons’ Marsh, and Stapleton Road Works, and invite Applications for the Also the 
Appointments 
1 he Candidates selected v 1l be required to devote the whcle of their tine CLAY NEST T E R M I T I 


tothe Dunes of then respective Offices, anc must be capable of making the 

usual Tests and Analyses required in Gas Manufacture 
The commencing Salary in each crise will be £80 per Annum OF THE 
Personal (anvassing will be a Disqualification b 
Applications, with Cogzes of Testimonials, must be sent in addressed to 

the CHAIRMAN of the Company not Inter than 1o am on MONDAY, WHITE ANTS 


July 30 prox 


(Alcohchic Preparation) 


The Largest 
Species of the 


All Stages and Sexes: 
presented Eggs, Lave 
Young Nymph, Ol 
Nymph, Wan, ged T 
wide, Wingless Lerma 
Large Female, Worki 
and Soldiers 


‘Ihe SYLLABUS containing fu | .nformation as to the various Courses of 
Instruction, Entrance and other Scholarships, Prizes, I ec ure Days and 
Hours, Fees, &c; 1s published oy Messrs Cornish New Street, 
Birmingham, price éd , by post 8g 


JAS V GREEN, Secretary Whi nts! 

Gas Light Offices, Canons’ Marsh, June zr 1888 eT TRE te Ants 
THE MASON COLLEGE, FEMALF CELL, & 

BIRMINGHAM. al m TERMES BELLICOSU 
The NEAT SESSION (1882-29) will commence on MONDAY, On Stock z] H SMEATHMAN 
October 1, 1888 z a 

wd 
O 





GEO H MORLEY, Secretary (TS R-TSE-PLY.” 
ia p J 


NOTICE OF REMOVAL, cms 


SAMUEL HENSON, Mineralogist, &c., &c., | 
Of 277 STRAND, FSTABLISHED 1840 | As Alcoholic Prepara- 
Mr IIENSON begs to announce that m consequence of the | * 4.0 on Stoch 
Lease of his Premises in the Strand having expned, he has 


aemoved to a 
Price of the METAMORPHOSIS with Paching and Post Pa: 


-97 REGENT, STREET, £30 $15 : 


LONDON, W. 
A FEW DOORS FROM $T JAMES'S HALL DIAGRAMS FOR LECTURES, DRAW 
= INGS IN COLOUR OR PENCIL FROM OBJECTS A 


Mr HENSON has just received some choice Cornish and SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVID 
‘Cumberland Minerals PARKER & COWARD, Broadway Chamters, Westminster 
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JOURNAL OF THE ROYAL MICRO- 

g SCOPICAL SOCIETY 
(Published in February, April, June, August, October, and December), 

To NON-FELLOWS ss per Number 


Edited by FRANK CRISP, LLB, BA, one of the Secretaries of the 
Society, with the assistance of A W Bennatt,MA,BSc,FLS, 
F jerrrey Bet MA, PZS , Jonn MaYa, Jun, FZS ,R 
G Hepa, MA, MD ,andJ ArTHUR Tuots0n, MA, Fellows of 
the Society 


In addition t> the TRANSACLIONS and PROCEEDINGS of the 
Soctety, this Journal contains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT REStARCHES relating to Zoology and Botany 
(mure especially Invertebraca and Cry ptogamia), and Microsc spy, consisting 
of Abstra.ts of the principal Papers published in the leading Journals, 
Transactions, &c , of all countries 

No such a summary of the scattered periodical literature of British and 
Foreign Biological and» Microsc pica! work 1s elsewhere to be obtained 
obviating as it does the difficulty tnat has hitherto been experienced by 
Zoologists, Botamsts, and Microscopists in keeping ax courant with what 
is being done by their fellow-workers of this and other countries 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London , and 20 South Frederick Street, Edinburgh 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non Alcoholic Wine, 
MORELLA, sull and sparkling, products cf the famous Kent Morella 
Cherry, can be bought of or through any Grucer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London 








NORTH BRITISH AGRICULTURIST, 


the chief Agricultura] Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 
The AGRICULTURIST ts published every Wednesdayafternoon intime 
for the Evening Mauls, and contains Reports of all the principal British and 
Insh Markets of the week 
Thespecialattentionof Land Agentsts directed tothe AGRICULI URISI 
as one ofthe best eaisting papers fur Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class 
Price 3@ By post 34¢ Annual Subscription, payable in advance, 14s 


Offices 377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London E Money Orders payatleto C and R ANDERSON 





THE « HANSA,” 


Published since 18641n Hamburg, 1s the only independent professional paper 


an Germany dedicated exclusively to Maritime Objects Essays, Critiques, 
Reviews Reports, Advertisements Strict eye kept upon the development 
of Maritime Affairs in every respect Every second Sunday one Number in 
4to at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the year furnished subsequently Price rzs for twelve 
months Advertisements 42 a linewidely spread by this paper, considerable 
abatement for 3, 6, r2 months’ insertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwal], 28 Edited by W von Frrzpezn M R 
Hamburg, Alexander Street, 8 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST 
AN ILLUSTRATED IOURNAL OF BRITISH ENIOMOLOGY 
Edited by JoHN 1 CARRINGTON, 


With the Assistance of 


Freverick Bown, F ZS RICHARD SOUTH 
*EpwarpA Frc, FLS J Jenner Weis, k LS 
F Bucuanan WHITE, M D 


Contains Articles by well known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden Notes on 
Habits, Life Histories, occurrence of Rarittes, &c, there are Monthly 


Lists of Duphcates and Desiderata 
WOODCUT ILLUSTRATIONS gnd occasional LITHOGRAPHED and CHROMO- 


LITHOGRAPHED PLATES 
SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 


AN 
INFALLIBLE 
à aces REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS, If efiectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
30UT, RHEUMATISM, and all Skin Diseases it 1s unequalled, 








= 


LOWAYS OINTMENT 





Sale Dp Auction. 


VALUABLE NAIURAL HISTORY SPECIMENS 
MR J C STEVENS will Sell by Auction, 


at his Great Roems, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, JULY 16 and 17, at half-past 12 precisely each day, 
the Extensive Collection of British and American Fegs formed by W 
Writs BLapen, Esq , of Stone, Staff srd-hire, includ ng many choice 
varieties Madagascar Lggs, Animal and Bird-Skins, Heads and Horns 
Also the Collection of British Lep doptera furmed by JAMES KENWARD, 
Esq Shells, Minerals and Fossils and other Natural History Speci- 
mens, Curiosities, Entomological and other Boohs, He barum, Cabinets, 
c 


On view the Saturday prior from 10 to 3, and Mornings of Sale, and 
Catalogues had 


= JAMES R. GREGORY. 


Mineraiogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
a MUSEUMS, & EVERY REQUISITE FOR 
| 
i 
| 





PRACIICAL WORK ROCK SPEGIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 

Arranged for the Selecnon of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, ang Microscopic Sections of Rocks 
And may be had post free on appheation at the Repository and Museum, 
88 CHARLOTTE STREET FITZROY SQUARE, LONDON 





RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO (Established 1852) 
Patrontzed by H M the QUEEN Contractors to A M Government 

Manufacturers and Erectors of every description of - 










ELECTRICS BELLS, 
SPEAKING-TUBES, mc, &o, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-GLASS PRIZE MEDALS 
Price-Lists Post Pree 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E 


Telegrams—‘ TONNERRE LONDON” 


—- 


Diet 





“SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 72 POST FREE 


A CATALOGUE OF GHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp ,[llustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 
JOHN J GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, WC, 


MOORE BRO S., 
Osteologists, Disarticulators, &c, 
ts KREMLIN DRIVE, LIVERPOOL, 
Have Opexep é CENTRAL SHOWROOM ay 
49 HARDMAN ,STREET, LIVERPOOL 


(Nev the Philharmonic Hall, opposite the Church for the Bhnd), 





WHERE OSIEOLOGICAL SPECIMENS, &C, MAY BE INSPECTED 


Ixxxiv 


“NATURE 


[Fuly 12, 1888 








PERKEN, SON, & RAYMENT 


Manufacture for the Trade ONLY 





CAMERAS, LENSES, 


a Apparatus for Enlarging, li 
| Magic Lanterns, 
Slides, and Accessories. 


99 HATTON GARDEN, LONDON, E.C. 





“OPTIMUS” 


CaTaLocuE PREE: 


Thermometers, 
Barometers, LE 
Microscopes, & eaf 
Scientific Apparatus. ` 








must be paid for with the Leer 





Ss. WW. Seow ze. 

In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 
* Bottles charged 2/- per doz, and allowed at the same rate if returned, but taey 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 

À the manufacture of the “S N” Stout, 1t is Brewed enurely from the finest Malt and 

Hops, it 1s, too, more hopped than Stout 1s generally, therefore, besides being very ff 

j Nutritious, it 1s ar eacellent 1 onic and particularly suited for invalids, Jadies nursing, or & 


‘ny one requiring a good strengthening beverage 
and very much. recommended by Medical men 


WALTHAM BROTEERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW 


Yt is a “Sound Nitrinous” Tonic, 








Now Ready, Second Edition, Crown 8vo, Cloth, 6s 


PRACTICAL EDUCATION Treating of 


the Development of Memory, the Increasing Quickness of Perception, 
and Training the Constructive Faculties By CHARLESG LELAND 
“ Admirable and deserving of every body's study—the book ıs from end to 
end crammed with practical thought and suggestion '’—Jfan hester 
Eaaminer 


Now Publish ng, in Parts Sewed, 1s each 


MINOR ARTS AND INDUSTRIES A 
Series of Manuals Illustrated and Adapted for Schools or Self-Instruc 
tion Edited by CHARLES G LELAND 

‘Lhe following will be ready shortly — 
DESIGN and DRAWING—MODELLING—WOOD CARVING 
Uthers to follow 





Second Edition, Cloth with 6o Illustra ions, 3s 
ELECTRICAL INSTRUMENT MAKING 
' FORAMATEURS A Practical Hand book By S R BOTTONE 
WHITTAKER & CO, Paternoster Square, E C 








Mathematical Instrument Manufacturer to H M Government, Counc] of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal ın the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp Mepal ın the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 

Address -GREAT TURNSTILE, HOLBORN, LONDON, W C 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrerr, J W Doucras, W W_Fow_er,M A 
FLS,R McLacuran, F R S, E Saunpers, F LS, and 
H T STAINTON,FRS 


This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number ın each year 

Vols I to@X ros each to purchasers of corgplete sets 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Yan Voorst’s successors), 
x Paternoster Row 


N B —Communications, &c , should be sent to the Editors at the above 
e widress 





The volumes com- 
7 


the succeeding 





Now Ready, No 1 of 


“RESEARCH?” 


A New Monthly Illustrated Scient'fic Journal, Edited by A NORMAN 
TATE, FIC,FCS,F » &c Contains a Programme of Aims and 
Work of the Journal Articles on Lechnical Education, Local Museums, 
No xofa Series of the Scientific Aspects of Health Resorts (Harrogate), 
River Deposits in the Ribble Valley, the Stentors or Trumpet Animalail® 
A New Photograph Survey, No x of a Series of Portruts and Bio 
graphies of Scientific Men—the Rev H H Higgins, M A, of Liverpool 
Orrithological Notes, Museum Notes, Proceedings of several Scientific 
Societies, and many Notes and Items of Intelligence of Scientific Interest 


“ RESEARCH,” Published on the First of each Month, Price 3¢, or by 
Post, 4d , can be obtained from all Booksellers and Newsagents, or from, 
the Publisher, C BIRCHALL, Cffice of Yournal of Commerce, 32 
Castle Street, Liverpool 


THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


‘Third Series Edited by J E Hartinc, FLS,F2ZS, member of the 
British Ornithologists’ Union , contains— 








Original Articles by well-known naturalists ın every branch of zoology , 
habits of animals arrival and departure of migratory birds, occurrence of 
rare birds distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquaria, British reptiles, British land and fresh 
water mollusca with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations fror: foreign zoological 
journals of important and interesting articlesin various branches of zoology 
There are occasional woodcuts 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 





On the rstof every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN . 
Edited by James BRITTEN, F LS, British Museum 


CoNTENTS —Ongınal Articles by leading Botamsts —Extracts, and 
Notices of Booksand Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societies 

Price ıs 3¢ Subscription for One Year, payable ın advance, 12s 


London WEST, NEWMAN, & CO , & Hatton Garden, E C 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 





REVIEW OF THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADE 
RECORD ' œ 


The Organ of the Country Brewers ° 


“ The Brewers’ Guardian ’’ ıs published on the evening ot every alternate 

Tuesday, and 1s the only journalofficially connected with brewing interests 

}_ Subscription, 16s 6d per annum post free, dating from any quarter day 
4Single copies rseach Registered for transmission abroad 
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SUBSCRIPTIONS TO “NATURE.” 


% d 
Vearly .. aea ve he we a 28 0 
Half-yearly .. 0 62. ee we oe 14 6 
Quarterly . Sy) geen < . Ee ie +7 6 

To the United States, the Continent, &c .— 
s d 
Yearly raae s gb 
Half-yearly $ .I15 6 
Quarterly g a a 8 o 
To India, China, dnd Japan .— 
s d. 

\ Yearly eee eer le te hee + 32 6 
Half-yearly > ... 16 6 
Quarterly . P $ z 8 6 

CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6¢ gd. per Line after, 
£s d 
One-Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Half a Column -I 15 0 
Half a Page, or a Column - 3 50 
Whole Page 6 60 
Money Orgers payableto MACMILLAN & CO 


OFFICE - 29 BEDFORD STREFT, STRAND, W C 





Hosni 


A liquid preparation of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink Invigorating and Strengthening. 

For sale by all chemists 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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* POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


BEST BLACK INK KNOWN. 
DRAPER'’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomesa pleasure when this Inkis used Ithas been adopted ın 
the principal Banks, Public Offices, and Railway Companies throughout 
Trelan 


[t writes almost instantly full Black 
Does not corrode Steel Pens 
Is cleanly to use, andnot liable to Blot 


Flows easily fromthe Pen 
Blotting-paper may be applied at the 
moment of writing 


Can be obtamed ın London, through Messrs BarcLay & Sons, Farring- 
don Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin. 


SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS 
Ss" (Royal Routevzé Crinan and Caledonian Canals ) 


ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 am, from Greenock at 9 am, im connection with 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c Official 
Guide, 3 , Illustrated, 6@ and ıs Time Bill with Map and Fares, free 
rom the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 











INVENTIONS EXHIBIT{ON—GOLD MEDAL AWARDED 
EW ILLUSTRATED 


DENT S| bee of HIGH-CLASS 





WATCHES | WATCHES and CLOCKS at 
* | REDUCED PRICES, sent post 

| free on application to E, DENT 

To | and Co, Makers to the Queen, 

Ka 61 STRAND, LONDON, WC, 








or 4 ROYAL EXCHANGE 


GICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorhtz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, Wc 
Complete Illustrated Catalogue of Chemical Apparatus, post 
fiee, ts 6a 





BACTERIOLO 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe Honseof Lords, &c 


AUTOCOPYIST DEPT (AET Co, La), 


London Wall, London and 52 Princess Street, Manchester 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabinets x00 Specimens, 25s 
‘200 ditto, sos The best value obtainable 





Micro Sections of Rocks ın great variety Cabinets, Glass-topped Boxes, 


Is a Household Requisite of Constant Utility | tren Creer Rana 


For the Nursery, the Family Table, and the 


Sick Room. 


| 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS.. ~ 


NATURAL PHILOSOPHY. 


On Sound and Atmospheric Vibrations 
With the Mathematical Elements of Music Designed for the Use of 
Students in the University By Sir G B AIRY, KCB formerly 
Astronomer-Royal Second Edition, Revised and Enlarged Crown 
8vo gs 

A Treatise on Magnetism 
the Use of Students in the University By th: same Author 


8o gs 6d 
Gravitation an Elementary Explanation of 
By the same Author 


the Principal Perturbations in the Solar system 
Second Edition Crown 8vo 7s 6d 
Elementary Applied Mechanics. Being the 
simpler and more practical Cases of Stress and Strain wrought out indi- 
vidually from First Principles by mean» of Elementary Mathematics 
By 1 ALEX ANDER, C E , Professor of Civil isnginee~ing in the Im 
penal College of Engineering, Toke1, Japan Crown 8vo PartI 4s 6d 


Elementary Applied Mechanics By Thomas 
ALEXANDER, CE, Professor of Fngineering in the Imp-rial Col- 
lege of Engineering, Toke, Japan, ind AK I HUR WATSON THOM- 
SON, CE, BSc, Professor of Engineering at the Royal College, 
Cirencester Part 1I l RANS\ERSE STRESS, upwards of rs0 Diagrams, 
and 200 {.aamples carefully worked out Crown 8vo ros 6a 

Experimental Mechanics A Course of 
Lectures delivered at the Royal C lege of Science for Ireland By Sir 
R S BALL, M A, Astrono ner R 23321 for Ireland Crown 8vo 

[New and Checper Edition in the press 

Four-Figure Mathematical Tables Com- 
prismg Logarithmic and I rigonometrical Tables and Tables of Squares, 
Squire Roots, and Reciprocal) By J 1 BOLIOMLEY, MA, 
E RSH, FCS, Lecturer in Natural Phi osophy in the University of 
Glasgow 8vo 2s 6d 

The Science of Weighing and Measuring, 
AND THE STANDARDS OF MEASURE AND WEIGHT By 
H W CHISHOLM, Warden of the Standards With Numerous 
Illustrations Crown 8vo 4s 6d [Nature Series 

Mechanical Theory of Heat By R Clausius 
Translated by WALTER R BROWNE, M A, late Fellow of Trinity 
College, Camb-idge Crown 8vo ros 6d 

Applied Mechanics eAn Elementary General 
Introduction to the Theory of Structures and Machines By JAMES 
H COLLERILL F RS, Associate Member of the Council of the 
Institution of Naval Architects, Associa e Member of the Institut on of 
Civil sngtneers, Professor of Anphed Mechanics in the Royal Naval 
College, Greenwich Medium 8vo _ 18s z 

An Introduction to the Theory of Electricity 
By LINNÆUS CUMMING, MA, one of the Masters of Rugby 
School With Illustrations Crown 8vo 8s 6d 

A Text-book of the Principles of Physics 
By ALFRED DANIELL, MA, LLB DSc,FRSE late Lec- 
turer on Physics in the School of Medicine Edmburgh With Illustra- 
tions Second Edition Revisedand Enlarged Medium 8vo ars 


Electric Light Arithmetic By R E Day, 


M A, Evening Lecturer in Experimental Physics at King’s College 


London Pott 8vo 2s 
Units and Physical Constants. By J D 


EVERETT, MA, DCL, FRS, FRSE, Professor of Natural 
Philosophy, Queen’s College, Belfast Second Edition Extra Fcap 
8vo 5s 

Absolute Measurements ın Electricity and 
MAGNETISM By ANDREW GRAY MA ERSE Professor 
of Physics in the University College of Nortr Wales New Edition 
2Vols Crown 8vo [Vol I immediately 


Statics for Beginners By John Greaves, 


MA, Fellow and Mathematical Lecturer of Christ’s College, Cam 
bridge (lu the press 


A Dictionary of Music and Musicians 
(A D 1450-1888) By Eminent Writers, English and Foreign Edited 
by Sır GEORGE GROVE, DCL, Director of the Royal College of 
Music, && Demy 8vo 

Vols I, II, and III Price 21s each 
Vol I A to IMPROMPIU Vol II IMPROPERIA to PLAIN 
SO.G Vol III PLANCHE to SUMER IS ICUMEN IN 
Demy 8vo0, Cloth, with Illustrations in Music Type and Woodcut Also 
publish d ın Parts Parts I -XIV , Parts XIX -XXII , Price 3s 6d 
each Pirts XV, XVI Pricezs Parts XVII , XVIII , Price 7s 
* * Part XXII, recently published, completes the DICTIONARY OF 
MUSIC AND MUSICIANS as originally contemplated But an Appendix 
and 1 full general Index are ın the press 
“Dr Grove’s Dictionary will be a boon to every intelligent lover of 
music "’—Seturday Review 


Designed for 


Crown 


Introductory Primer of Science. By T H 
HUXLEY, FRS,&e 18mo 1s s 
The Mathematical Theory of Perfectly 


ELAS1IC SOLIDS, with a Short Account of Viscous Fluids An 
Elementary Treatise By WILLIAM JOHN IBBETSON AB, 
« FRAS, Semor Scholar of Clare College, Cambridge Svo ars 


MACMILLAN & CO., LONDON. 


NATURAL PHILOSOPHY (co ninucd) 
Examples in Physics By D E Jones, 


B Sc, Lecturer in Physics in University College, Aberystwith Fcap 
Bro [lu the press 

How to Draw a Straight Line, a Lecture 
on Jinkages By A B KEMPE With Illustrations Crown 8vo 
1s 6d . [Nature Series 

The Mechanics of Machinery By A B. 
W KENNEDY, FRS, MInstCE, Professor of Engineering p 
anc Mechanical ‘lechnulogy in University College, London With 
Numerous Iilustrations Crown 8vo 12s 6a 

Experimental Physics By P R Scott 
LANG, MA, Professor of Mathematics in the University of St. 
Andrews Wath Illustrations Crown 8vo (ln the press 

Dynamics for Beginners By Rev 
L)CK, M A, Semor Fellow, Asststant Tutor and Lecturer in Mathe- 
matics and Physics, of Gonville and Catus College, Teacher of Physics. 
n the University of Cambridge, &c lobe 8vo 3s 6d 

Statics for Beginners By the same Author. 
Globe 8vo [Jn the press 

Numerical Tables and Constants in Ele- 
MENTARY SCIENCE By SYDNEY LUPTON,MA, FCS 
F I C, Assistant Master at Harrow School LEatra Fcap 8vo 2s 6d 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D Sc, Fxaminer in Mathematics in the University of 
Edinourgh Crown 8vo 7s 6d 

Kinematics and Dynamics An Elementary 
Treatise By JAMES GORDON MACGREGOR, MA, DSc, . 
Fellow of the Royal Societies of Edinburgh and of Canada Munro 
Professor of Physics in Dalhousie College, Halifax, Nova Scotia 
With lustiations Crown 8vo 10s 6d 

Sound a Series of Simple, Entertaining, and 
Ireapensive Experiments in the Phenomena of Sound, for the Use of 
Studeits of every age By A M MAYER, Professor of Physics in 
the Stevens Institute of Technology, & Waith Numerous Illustrations 
Crow18vo 2s 6d [Mature Sertes 

Ligat a Series of Simple, Entertaining, 
and Irexpensive Experiments in the Phenomena of Light, for the Use 
of Students of every age By A M MAYER and C BARNARD 
With Numerous Illustrations Crown 8vo 2s 6d [Nature Series 

Newton—Principia Edited by Prof. Sir 
w THOMSON and Prof BI ACKBURNE 4to, Cloth 31s 6d 

The First Three Sections of Newton’s Prin- 
cipia With Notes and Illustrations Also, a Collection of Problems, 
pnacipally intended as wxamples of Newton’s Methods By PERCI- 
VAL FROST, MA Third Edition 8vo 12s 

A Treatise on Optics By S Parkinson, 
DD,FRS, Tutor and Pralector of St John’s College, Cambridge. 
Fourth Edition, Revised and Enlarged Crown 8vo 10s 6d 

Steam, An Elementary Treatise By John 
PERRY, CE, Whitwor h Sckclar, Fellow of the Cherrical Society, 
Professor of Mechamcal Engineermg and Applied Mechanics at 
the Lechnical College, Finsbury With Nuineruus Woodcuts and 
Numerical] Examples and Exercises 18mo 45 6d 

Experimental Proofs of Chemical Theory 
FOR BEGINNERS By WILLIAM RAMSAY, PhD, Professor 
of Chemistry in University College, Bnstol Pott 8vo 2s 6d 

The Theory of Sound. By Lord Rayleigh, 
MA, FRS, formerly Fellow of Trimty College, Cambridge 8vo 
Vol I ,z2s 6d , Vol lI , 12s 6d [Vol III in the press 

The Kinematics of Machinery Outlines of 
a Theory of Machines By Prof F REULKAUX Translated and 
Edited by Prof A B W KENNEDY, FRS,CE With 450 
Illustrations Medium vo z2ıs 

Spectrum Analysis Lectures delivered 1 
1868 tefore the Society of Apothecariesof London By Sir HENRY E 
ROSCOE LLD, FRS, formerly Professor of Chemistry in the 
Owens College, Victoria University Manchester Fourth Edition, 
Revised and considerably Enlarged by the Author and by ARTHUR 
SCHUSLER, F RS, PhD, Professor of Apphed Mathematics ın the 
Owens College, Victoria University Wigh Appendices, Numerous 
Illustrations, and Plates Medium 8vo ais 


Polarization of Light. By the late W. 
SPOTTISWOODE, FRS With many Illustrations New Edition 
Crown 8vo 35 6d Í Nature Series 

Primer of Physics By Balfour Stewart, 
FRS Jate Professor of Natural Philosophy in the Owens College, 
Victoria University, Manchester With Numerous Illustrations New 
Edition, with Questions 18mo 15s [Sczence Primers ® 


Lessons in Elementary Physics. By the 


same Author With Numerous [liustrations and Chromolitho of the 
Spectra of the Sun, Stars, and Nebula New Edition Fcap 8vo 4s ôd 


Questions on Balfour Stewart’s Elementary 


LESSONS IN PHYSICS By Prof THOMAS H CORE, Owens 
College, Manchester Fcap 8yo 2s 
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MESSRS. MACMILLAN & 60.8 PUBLICATIONS. 


NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in 
By BALFOUR STEWART, MA, LLD, FRS, and W W 
HALDAN t GEL, B Sc Crown 8vo 

Vol {GENERAL PHYSICAL PRUCESSES 6s 
Vol If —ELECIRICITY AND MAGNETISM 7s €d 
Vol III —UPLICS, HEAT, AND SOUND (Tn the press 


Practical Phy$ics for Schools and the Junior 


Students of Colleges By the same Authors 
Vol I—ELECIRICITY AND MAGNETISM 2s 6d 


On Light Being the Burnett Lectures, de- 


livered ın Aberdeen in 1883, 1884, 1885 By GEORGE GABRIEL ! 
SIOKES, MA PRS, &c, Fellow of Pembroke College, and | 
Lucasian Professor of Mathematics ın the University of Cambridge | 

l 


First Course On THE NATURE OF LIGHT —Second Course On 
LIGHT as A Mrans oF [INVESTIGATION —Third Course ON THE 
Brnericiat Errects or Light Crown 8vo 7s 6d 

*," Te Second and Third Courses may be had separately, pricezs 6d each 

An Elementary Treatise on Sound By ' 
W H STONE,MD_ With Illustrations x18mo 3s 6d 

Heat By P Tait, MA,Sec RSE, for- | 
merly Fellow@f St Peter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh Crown 8vo 6s 

Elementary Lessons in Electricity and , 
MAGNETISM By SILVANUS P THOMPSON, Principil and | 
Professor of Physics in the Technical College, Finsbury With Ilus- | 
trations New Edition, Revised ‘lwenty-Eighth Thousand Fcap | 
Bvo 4s 6d 

Electrostatics and Magnetism, Reprints of | 
Paperson By Sır WILLIAM THOMSON, DCL,LLD,FRS, 
F RSE, Fellow of St Peter’s College, Cambridge, and Professor of ! 
Natural Philosophy in the Univers ty of Glasgow Second Edition 
Medium 8vo 18s 

The Motion of Vortex Rings, a Treatise on 


t 
An Essry to which the Adams Prize was adjudged ın Be in the Uni | 
versity of Cambridge By J J THOMSON, MA RS, Fellow of 
Trinity College and Cavendish ae of Erona] Physics, 
Cambridge With Diagrams 8vo 6s 


Applications of Dynamics to Physics and 
CHEMISIRY By the same Author Crown 8vo 7s 6d 
Natural Philosophy for Beginners. By I 
TODHUNJER, MA, FRS, DSc Part I The Properties of : 
3s 6¢ Part II Sound, Ligh , ' 


Solid and Fluid Bodies 18mo. 
and Heat x8mo 3s 6d 

Heat and Electricity, A Collection of Ex- 
AMPLES ON By H H TURNER, BA, Fel'ow of Trinity Col- r 
lege, Cambridge Crown 8vo 2s 6d 

Light. A Course of Experimental Optics, ' 
CHIEFLY WITH THE LANTERN By LEWIS RIGA 
With nearly 200 Engravingsand Col: ured Plates Crown 8vo 7s 6d 


ASTRONOMY. | 


Popular Astronomy Wi$th Illustrations by 
SrG B AIRY, KCB, formerly Astronomer-Royal New Edition 


18mo 4s 6d 
Transit of Venus By G Forbes, M A, Pro- 


fessor of Natural Phil sophy in the Andersoman University, Giasrew H 
Illustrated Crown 8vo 3s 62 (Nature Series | 
A Treatise on Astronomy, for the Use of | 


Colleges and Schools By HUGH GODFRAY, M A, Mathematical 
Lecturer at Pembroke College, Cambridge Fourth Edition 8vo 
12S 6 


An Elementary Treatıse on the Lunari 


THEORY, with a Brief Sketch of the Problem up to the Time of 
Newton By the same Author Second Edition, Revised Crown 8vo 


5s 6d 

Primer of Astronomy. By J Norman 
LOCKYER, FRS With Numerous Illustrations New Edition 
18mo Is [Sczence Pr mers 

Elementary Lessons in Astronomy By 


1 
i 
| 

the same Author With Coloured Diagram of the Spectra of the Sun, | 
Stars and apne sand Numerous Illustrations New Edition, Revised | 
| 
l 


Fcap 8vo 5s 
The Chemistry of the Sun: 
Author With Illustrations 8vo 14 
Questions on Lockyer’ sS Elementary Les- 
SONS IN ASTRONOMY For the Use of Schools 
FORBLS-ROBERTSON 18mo, Cloth Limp 1s 6g 
Popular Astronomy ByS Newcomb,LLD,' 


Professor U S Naval Observatory With 112 Illustrations and 5 Maps 
ofthe Stars Second Editon, Revised. 8vo 18s 


MACMILLAN & 


By the same 


By JOHN 


CHEMISTRY, 


A Manual of Inorganic Chemistry By 
HENRY ARMSTRONG, PhD,F RS, Professor of Chemis ry in 
the City and Guilds of London technical Institute Crown 8vo 

[fx preparation 

The Owens College Course of Practical 
ORGANIC CHEMISIRY ByJULIUSB COHEN, PhD,FCS 
Assistant I ecturer or Chemistry in the Owers Col'ege Manchester, 
With a Preface by Sır HENRY ROSCOE, FRS, and 
SCHORLEMMER, F RS Fcap Evo 2s 6d 

Elements of Chemical Physics By Josiah 
P COOKE Junr, Erving Professor of Chemistry and Mineralogy in 
Harvard University Fourth Edition Royal8vo ars 

A System of Volumetric Analysis By Dr 
FVMILEIEISCHER ‘Translited, with Notesand Additions, frem the 
Second German Edition, by M M PALLISON MUIR, ERS 
Illustrated Crown 8vo 7s 6d 

Agricultural Chemical Analysis, a Hand- 
ROOK OF By PERCY FARADAY FRANKLAND, PhD, 
BSc, CS Founded upon Lertfaden fur die Agriculture Chemusche 
Analyse, son Dr F Krocker Crowi8.0 7s 6d 

A Course of Quantitative Analysis for 
SITUDENTS By W NOELHARTLEY,FRS _ Globe 8vo 55 

The Owens College Junior Course of Practical 
CHEMISTRY By FRANCISJONES, I RS E,FCS, Chemical 
Master in the Gramma: School, Manchester With Preface by Sir 
Hewry Rosc òr, F R $ and Illustrations NewEdit 18mo 2s 62 

Questions on Chemistry A Series of Prob- 
lems and Exercises ın Inorganic and Organic Chemistry By the 


same Author Fcap 8vo 3s 
Blowpipe Analysis. By J. Landauer 
By J TAYLOR ang E KAY, of 


Authorized English F dition 
Owens College, Manchester Tatra Fcap 8vo 4s 6 

Chemical Arithmetic With 1200' Pobos 
By SYDNIY LUPTON, MA, FCS, FIC, formerly Assistant 
Master at Harrow Second Kdition, Revised and Abridged Fcap &vo 


4s 6d 

Practical Chemistry for Medical Students. 
Specialy ase for the first M B Course ByM M PAITISON 
MUIR RSE Fcap 8vo 1€ 6d 

The Elements of Thermal Chemistry By 
M M PATTISON MUIR, MA,F RSE, Fellow and Przlector of 
Chemistry ın Gonville and Carus College, Cambridge assisted by 
DAVID MUIR WILSON 8vo_ 12s 6d 

Compounds of Carbon, or, Organic Che- 
mistry, an Introduction to the Studv of By IRA REMSEN, Professor 
of Chemistry in the Johns Hopkins University Crown 8ve 6s 6d 

An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY) By the same Author Crown 8vo. 
6. 


S 6d 
The Elements of Chemistry A Text-book 


for Beginners By the Same Fcap 8.0 2s 6d 
Primer of Chemistry By dır Henry E 
ROSCOE, F RS, former'y Pr fessor of Chemistry in the Victoria 
University, .he Owens College, Manchester With Numerous Illustra- 
tions Nev Editon With Questions 18mo rs 
(Scrence Primers 
Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC By the same Author With Numerous [Illustrations 
and Chromolitho of the Sol ır Spectrum, and of the Alkahes and Alkaline 
harths New Edition Fcap 8vo 4s 6d 
Inorganic and Organic Chemistry A Com- 
plete Treat se on Inorganic and Organic Chemistry By Sir HENRY 
E ROSCUE,F R S ,and Prof C SCHORLEMMER, FRS With 
Illustrations Medium 8vo 
Vols I and II—INORGANIC CHEMISTRY 
Vol I —The Non-Metallic Elements 21s Vol II Part I—Metals 
18s Vol II PartII —Metals 18s 
Vol III -ORGANIC CHEMISTRY 
The Chemistry of the Hydrocarbons and their Derivatives or Organic 
Chemistry Wich Numerous Illustraticns Fur Parts Parts] ,1I, 
and IV ,2rs each Part III , 18s 
A Series of Chemical Problems, prepared 
with Special Reference to Sır H E Roscoe’s Lessons in Elementary 
Chemistry By Professo 1 E LHORPE, FRS Adapted for the 
Preparation of Students ‘or the Government Science, and Society of 
Arts Examinations With a Preface by Sir Hevry E Roscor, F RS 
New Edition, with Key Rmo 2s 
A Treatise on Chemical Physics By T E. 
THORPE, PFD, FRS, Professor of Chemistry in the Normal 
School of Sciencey and Prof A W RUCKER  Iilugtrated 8vo 
tn prepa: ation 
Metals and their Chief Industrial Applica- 
TIONS ByC ALDER WRIGHT,D Sc, &c, Lecturer on Chemistry 
m St Mary’s Hospital Medical School Extra Fcap 8vo 38 6d 
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Pe MUTTON VEAL & CHICKEN, Ñ 
pE SEASTURTLE Soup x JER 
9 5 MEAT LOZENGES Het 








An excellent relish for “ fish, flesh, 
and fowl ’ 
















ORATE Your HOI 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


GLACIE! > WINDOW 


DECORATION. 


It can be applied to any window by any person without previous experience in the 
use of the arrie Design» can be had to suit windows in Churches, Public Buildings, 
etc Invaluable where there are windows with disagreeable outlooks 











Wnite for Illustrated Pamphlet (500 Illustrations) and Sataple, p's, free, One Shilling, frem the Manufac urers, M‘CAW, STEVENSON & ORR, Linenhall 
orhe BILI FAST srto PERRY & CO, Whoiesale Agent» Holborn Viaduct, LONDON 


NEW, RARE, AND INTERESTING MICROSCOPIC 





_—_ 


OBJECTS. 


s d 

Reproductive Organs of Orchis, Section through Pistil, Anther, Potlen | Section əf Barbadoes Rock, showing Polyctstina 16 

tube, and Ovary Quite New . . 1 6 Section :hrough Head of Fætai Rat Very Perfect 20 
Budding Stem of Citron xr © Actinomycosis in Section of Tongue o” Cow 200 
Section through entire Bud of Lily, showing Ovary, Arthers, Pollen- Human Fleas, Male and Female, on one S ide 2 0 

grains, Petals, &c , zz sztz 2 o | Very fine Opaque Groups of Diatoms 25,38, 48, and ss each 
Fertile Branch of Chara, showing Anthendia ard Archegoma 1 o | Type Slide of about seventy Diatoms from Oamaru, N Z to 6 
Anatomy of Leaf, nine Pieces on one Shide 2 6 | Horizontal Section through entire Young Frog 20 
Antheridia and Archegoma of Moss, mounted separately on one Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 

Slide 20 Frog—on one Slide 5 o 
Fungoid Bight of Grape Vine, Oidium Tuckeri x 6 | Transverse Section through entire Tooth of Horse Very Fine 6 o 
Unicellular Plant, Protococcus viridis x o | Spinning Organs of Sileworm Io 
Yeast Plant, Torula Cerevisizz x o  Lncmophora 4abellata Very Good I o 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
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Printed by RicHARD Cray Ann Sons, Liwirep, at 7 and 8 Bread Street Hill, Queer Victoria Stre2t, ın the City of London and Published by 
MACMILLAN AND Co, at,the Office, 29 and 30 Bedford Street, Covent Garden —Tuurspay, July 12, 1868 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the sold ground 
Of Nature trusts the mind which butlds for aye.’ — WORDSWORTH 
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N & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 


TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT 






Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
SBI US of the highest class, 
for Colleges, Insntutions, 
&e 
Catalogue®of 

OPTICAL LANTERNS, 
PROJECTI 'N APPA- 
RATUS, & SLIDES, 3d 


NEW ILLUSTRATED 
CATALOGUE, 6g 


WIMSHURST ELECTRICAL MACHINE 


Best Quality, giving full 44-inch Spark 1n Air, £5 As made for the 
cience and Art Departinent 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, EC 


THE CAMBRIOGE SCIENTIFIC INSTRUMENT COMPANY 


ST TIBB’S ROW, CAMBRIDGE 


SEIS WOGRAPEHS 
Fiom the Designs of Prof J A EWING 


°A fully-tllustiated Description will be sent on application 
Now Ready, Vol IX Partz 
Price to Subscribers 21s per Yearly Volume, post free 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co operationgn England of Prof W RUTHERFORD, 

RS, of Edinburgh, Prof J BURDON-SANDERSON, FRS 

of Oxford and in America of Prof H P BOWDITCH, of Boston 

Prof H NEWELL MARTIN, FRS, of Baltimore, Prof H C 
WOOD, of Philadelphia 


By MICHAEL FOSTER, MD,FRS 


‘Lhe Company’are now prepared to make drawings, woodcuts, andlitho 
grapl™c plates, both coloured and uncoloured from microscopic or other 
specimens also bv means of photography to make reproductions in photo- 
gravure type blocks photolithography, and various other processes 

Jhe Company ire appointed Agents for the Microscopes of Zeiss 

A Catalogue will be sent on application of the instruments used in 
Physical, Botamecal, and Phy stolog:cal investigations which are manu- 
factured by 


THE CAWBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


S1 TIBB’S ROW CAMBRIDGE 
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L TELESCOPE 


With 3 inch Achromatic Object-Glass of excellent quality with brass body, 
one Terrestrial and two Celestial Eye-pieces, 1n Case complete Guaranteed 
to be capable of dividmg Double Stars and showing Saturn’s Ring ana 


Jupiter s Belts 
Price £6 10s. Od, 


Catalogue of Astronomical T elescopes sent Free 


JOHN BROWNING, 63 STRAND, LONDON, WC. 








NEGRETT! AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER, 
PRICE £3 ios., ` 
With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 

HOLBORN VIADLCI 
Branches —45 Cornhill 

122 Regent Street, London 


Tilusirated Description 
Post Free 


NEGREITI & ZAMBRA’S 
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600 Pages, 1200 
Engravings, Prue 
5s 6a 
Telephone Vo 
6583 lelegraphic 

Tess 
Nez-ctn, Londen 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE 
22 ALBEMARLE STREET, LONDON, W 
The NEXT ANNUAL GENERAL MEETING will be held at 
BATH, commencing on WEDNESDAY, SEPTEMBER 5 


PRESIDENT-ELECT 
Sır FREDERICK J BRAMWELL, DCL, FRS, MIntCE 


NOTICE TO CONTRIBUTORS OF MEM DIRS —Authors are re 
minded that, under an arrangement dating from 31871 the acceptance of 
Memoirs, and the days on which they are tə be read are now as far as 
possible determined by Orgamzng Comm ttees fur the several Sec ions 
before the beginning of the Meeting It has therefore become neces ar,, in 
order to give an opportunity to the Commuttees of doing justice to the 
several Communications, that each Author should prepare an Abstract 


NATURE 
LIVING SPECIMENS FOR THE MICROSCOPE. . 


of his Memorr, of a length suitable for insertion in the published ‘Iransac- ' 


tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 8, addressed 
thus —‘‘General Secretaries, British Association, 22 Albemarle Street, 
London, W For Section * Authors who comply with 
this request, and whose Papers are acceptec, will be furnished before the 
Meeting with printed copies of their Reports or Abstracts If it should be 
inconvenient to the Author that hts Paper should be read on any particular 
days, he is requested to send information thereof to the SECRETARIES 1h a 
separate note 

Reports on the Progress of Science, and of Researches intrusted to Indi- 
viduals or Committees, must be forwarded to the Secretaries, for presentation 
to the Organizing Committees, accompanied by a statement whether the 
Author will be present at the Annual Mecting 

No Report, Paper, or Abstract can be inserted in the Report of the Asso- 
ciation unless it 1s in the hands of the Secretary before the conclusion of the 
Meeting * A i ATCHISON, Secretary 








Mathematical Instrument Manufacturer to H.M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments , 


of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematica] Instruments, and the only 
Goip MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 

Address —GREAT TURNSTILE, HOLBORN LONDON, WC 


[Fuly 19, 1888 





GOLD MEDAL awarded at the FISHERIESEXHIBITION © 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wh» last week sent to his subscribers Batrachospermum, with shetch and 
deser.ption He alsosent out Cristatella mucedo, Alcyonella fungosa, Lepto 
dora hyalina, Brachionus pala Lophopus crystallinus, Melcerta ringens, 
Stephanoceros, Argulus foliaceus, Cordylophoralacustris, Volvoa globator , 
also Amosba, Hydra, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin's) Biologica) Laboratory work 

Weekly announcements will be made ın this flace of Orgamsms T B 
rs supplying 


Specimen Tube, One Shilling, post free. ° 


Twenty six Tubes in Course of Six Months for Subscription of £1 1$, 
or Iwelve Tubes for tos 6d 


Portfolio of Drawings, Eleven Parts, 1s each 





TO SCIENCE TEACHERS 


DUNDEE BURGH BOARD SCHOOL. 


Wanted, a Troroughly Qualified SCIENCE TEACHER, to ‘leach 
Elementary Sctence in the BOARD SCHOOLS during the Day, and to 
Conduct a Class in the Evenings Once 1 Week for®the Instruction of the 
Board’s Assistant nand Pupil Teachers 

Salary, £250 per Annum 

Applicaticns to be lodged w th the SUBSCRIBER on or before AUGUSTI 4 


Next 
THOS THORNTON, Clerk 
Dundee, July 16, 1888 


PRELIMINARY SCIENTIFIC (MB) ° 
UNIVERSITY OF LONDON 


Students who have Matriculated and are intending to enter or who have 
already entered, 1” any one of the London Medical Schools for the purely 
Medical Portion o° their Studies can prepire for the PRELIMINARY 
SCIENTIFIC EXAMINATION at University College, under Prof 
RAMSAY, PhD FRS, Prof CAREY FOSTER, FRS, Prof 
LANKESTER, LLD,FRS,andMr F W OLIVER, B An D Sc 

lhe Curnculum commences in the First Week of OCTOBER Prof 
Ray Iarkester wil act as Tutor o° the Preliminary Scientific Students, and 
advise them ın regard to their Reading ind Class work 

Fee for the complete Course of Study required, including Lectures and 
Laboratcry Work, 35 Guineas 

For particulars apply to the Srcrerary, University College, London, 
Gower Street, W C 
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CAMERAS, LENSES, 


Apparatus for Enlarging, 
Magic Lanterns, 
7 Slides, and Accessories. 


nt etry, 





99 HATTON GARDEN, LONDON, 


Thermometers, 
Barometers, * ae 
Microscopes, & SSe 
Scientific Apparatus. : 


E. C. 
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1HE 


STANDARD 
POLICI E S granted since 1865 have each year 


exceeded £1 000,000 sums assured 
a result mamtained uninterruptedly 
for so long a period by no other Off 
6} Milhous, increasing annually 


ce in the Umted Kingdom Funds, 
STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, EC 


. NOTICE OF REMOVAL. 
SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840 
Mr HENSON begs to announce that 1n consequence of the 


Lease of his Premises in the Strand having expued, he has 
removed to 


97 REGENT STREET, 
LONDON, W 
A FEW DOORS FROM ST JAMES S HALL 


M: HENSON has just received some choice Cornish and 
Cumberland Minerals 


Just Pubhshed, Price rs 
JOURNAL OF THE QUECKETT 
MICKOSCOPICAL CLUB 
Vol III , No 22, JULY With 4 Plates 
The Journal will be sent post free for 4s per Annum paid in advance 


WILLIAMS & NORGALE, r4 Henrietta 9 rect Covent Guden, London 
and 20 South Frederick Sueet, Wdinburgh 
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COMPANY. 

The DIRECIORS of the BRISTOL UNITED GAS I IGHT COM 
PANY are about to app»nt a CHEMISL at each of their Avon Street, 
Canons’ Marsh, and Stapletun Road Works, and invite Applications for the 
App antmen’s 

‘The Candidates selected wil be required to devote the whole of their time 
tothe Dute» of their respective Offices, and must be capable of Making the 
usual Lests and Analy ses re wired in Gas Manufacture 

‘The commencing Salary in each case will be £85 per Annum 

Personal Canvassing will be a Disqualification 

Applications, with Cefzes of Testimonials, must be sent in addressed ta 
the Cuairuan of the Company, not Inter than 1o am on MONDAY, 
July 30 prdx 


APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 


Descriptive Illustrated Catalogue on apphcation to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz 
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Morphology in the University. Second Edition, Revised. Edited by w R pe se BA. an arf Biology in University College, 
Apam Srpawick, M.A, Fellow and Assistant Lecturer of Trinity undee, pa a Freface by Caagues Darwis, ERS. With 


College, Cambridge, and Warrer Heare, Demonstrator in the Numerous Hlustrations. Medium 8vo. zrs. : 


Morphological Laboratory of the University of Cambridge. With FIRST BOOK OF INDIAN BOTANY. B 


Hlustrations. Crown 8vo. ros 6d. DANIEL OLIVER, F.R.S., &c., Professor of Botany in Universit 
A COURSE OF ELEMENTARY PRACTICAL College, London, &c. With Numerous Ilustrations, Extra Fcap Sv 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec R.S.. 6s. é as ; 
&ec., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, LESSONS IN ELEMENTARY BOTANY: B 


A STEXT. BOOK OF “TH T vi VSIOI OGICAL the same ab With nearly 200 Illustrations. New Edition.’ Fea 

a Wes A - à i | EL PHY a 7 vo. as. 6d. gee Renan 

r CHEMISTRY OF THE ANIMAL BODY. Including an Accoun A COURSE OF INSTRUCTION IN ZOOTOM 
ot the 








e Chemical Changes occurring in Disease. _By A. GAMGEE, (VERTEBRATA). By T. JEFFREY PARKER, B.Sc. ond 
MD., F.R.S., formerly Professor of Physiology in the Victoria Uni- Professor of Biology in the University of Otago; New Zealand. W 
ea rens College, Manchester. 2 Vels; ve With Ilustra- | Tilustrations, Crown 8vo. 8s. 6d. I aS : 
tions “Vol. I. 18s. of 11% the press LESSONS IN ELEMENTARY BIOLOGY. 
y m ry ~ Y? 4 coated 2N: 
STRUCTUR/ A = ee A 5 5, os Re GANO the same Author. With Mustrations. _ 8vo, [fa the press. 
+ ¥ * MO O « To which are j N: Y. PROT OC fo I PETE TTF? ae Be 
s> added the Principles of Taxonomy and Phytography,and a Glossary THE MORPHOLOGY: OF THE SKU LL, : B i 
of Botanical Terms. By Prof, ASA GRAY, LL.D. 8vo. tos. 6d. | Prof. W. K. PARKER, F.R.S., and G. T. BETTANY. Ilustrated 


PRIMER OF BOTANY. By Sir J.D. HOOKER, | Sti ive. 395.64. TIDEN FO} 
K.C.S.1., C.B., M.D., FRS., TEE eT i THE SCIENTIFIC EV IDENCES OF OR! 


New Edition. 8mo. ms. {Science Primers. EVOLUTION, By G. J. ROMANES, MAG enka 

THE STUDENT'S FLORA OF THE BRITISH |  Ziogicai Secretary’ wo the Linnean Society. “ Clown sve 

Ee z £ i ANA rf 
ISLANDS, By the same Author. ard Edit., Revised. Globe8vo. 105. 6d, | 


E _ DISEASES OF FIELD AND GARDEN CROPS 
AN ATLAS.OF PRACTICAL ELEMENTARY 


= CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORT 
BIOLOGY... By G. B. HOWES, Assistant Professor of Zoology, INGT G. SMITH, F.LS.. MAL, Member-of the- Scient 
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Normal School of Science and Royal School of Mines. With a Preface | Committee R«H.S. With 143 New IHustrations, Drawn-and Engrave 
by Tuomas Henry Huxrey, F.R.S. Royal to. 4s. i from Nature by the Author. Feap. Svo. - 45. 6d. ` E 
OURSE OF PRACTICAL INSTRUCTION IN ` ELEMENTS OF THE COMPARATIVE ANA- 





. ELEMENTARY BIOLOGY. By TOMY OF VERTEBRATES. Adapted from the Garman of ROBERT. 

TAR i WIEDERSHEIM WProfessor of Anatomy; and Direct of the Tastitute 
of Human and Comparative Anatomy in the Univer. of Frieburg- 
in-Baden, by W. M&wron Parker, Professor of ië the 
University College of South Wales and Monmouthshire. With Addi 






T. H. HUXLEY, F.R.S., LL.D., 
ssisted by Hy N. MARTIN, M MB., D F.R.S.. Fellow of | 
gEbrist’s College, Cambridge, Ne dition, revised and extended by 
G. B. Howes, Assistant Professor of Zoology, Normal School of Science 
and Royal School of Mines, and D. H. Scorr, M,A.. Ph.D., Assistant 














Professor of Botany, Normal School of Science and Royal School of | tions by the Author.and Translator, . With Two Hundred and Sevent 
Mines. With a Preface by T, H. Huxuey, F.R.S. Cr. Svo. tos GE | Woodcuts. Medium 8vo. ras. $d. 7 SURES 
> 5 * 
MACMILLAN & CO, LONDON. z OE 
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“but, thanks to \ Dd 
‘Wears Soap 
"My COMPLEX/ON is only 17” . 


PEARS’ SOAP 5. spp EVERYWHERE in Tablets at Js, each. Larger sizes, ls, 61, @nd 
d. [The 2s, 6d. Tablec is perfumed wita Otto of Roses.) A Smailer Tablet, 
unsceated, is sold at 6d.; but ar, on having PEARS’, as vileiy injurious imitanons are often substituted, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.’ — WORDSWORTH, 








THURSDAY, JULY 26, 1888. 


[PRICE SIXPENCE 





No 978, VOL? 38] 





Registered as a Newspaper at the General Post Office ] 


(All Rights are Reserved 





MICROSCOPIC OBJECTS. 


.LL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL 


EW AND INTERESTING FORMS. 


R. AND J. BECK, 


68 CORNHILL, LONDON, EC. 


THE NEW PATENT 


[ATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 

A, ıs made with 
three Circles of Figures 
instead of oe, thus 
giving amuch more open 
scale, combined with 
greater length of range 
it 1s marvellous], accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


**Aneroid of the 
Future ” 











J.J. HICKS, 
8.9, & 10 
Hatton Garden, 
London, E.C. 








NOW READY. SECOND EDITION. 
With an additional Chapter on the Rain-Band Spectroscope and 
Coloured Frontispiece of Rain-Band Spectra 


HOW TO WORK WITH 
THE SPECTROSCOPE. 


A MANUAT, OF PRACTICAL MANIPULATION WITII 
SPECTROSCOPES OF ALL KINDS, 


Including Durect-Vision Spectroscopeg, Rain-Band Spectro- 

scopes, Chemical Spectroscopes, Solar Snectroscopes, Star 

Spectroscopes, Automatic Spectroscaopes, Micro-Spectroscopes, 

Screen Spectroscopes, Bessemer Spectroscopes, and aécessoiy 
Apparatus, 


Waith above Thity Engiavings and Diag ams 


By JOHN BROWNING, FRAS,FRMS, 


&e, &e 
JOHN BROWNING, 
63 STRAND, LONDON, W.C 


PRICE ONE SHILLING & SIXPENCE, SEN1 POSI-!REE 


‘NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
LE JORDAN'S (PATENT) 
LE A 














SUNSHINE RECORDER. 
PRICE £3 ros., 


With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT 
Branches —45 Cornhill, 
r22 Regent Street, London 
Lltustrated Destriptron 
Post Free 


NEGRETTI & ZAMBRA’S 














Targe 
Illustrated 
Catalogue 
Goo Paues 1700 
Engravings, Price 
55 Od 
Telepnone Yo 
6.33 lelegraphe 

Address 
Regrertt 7 
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ST. THOMAS'S HOSPITAL MEDICAL |||VING SPECIMENS FOR THE MICROSCOPE, 


SCHOOL. 
ALBERT EMBANKMENT, LONDON, S E 


The WINTER SESSION of 1838-89 w1)! commence on OCTOBER 17, 
v hen an Introductory Address will be delivered by Dr CULLING- 
WORTH, at3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
‘60 respectively, open to all first-year Students, will be offered for com- 
1etition The Examination will be held on the 26th, 27th, and 28th of 
‘september, and the subjects will be Chemistry and Physics, with either 
votany or Zoology, atthe option of Candidates 

Special Classes are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B" Examiations of the 
UNIVERSITY of LONDON 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided 

Al) Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
sessional] Examinations, as alsoseveral Medals 

The Fees may be paid in one sum or by instalments 
maae to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Practitioners, Clergymen, and private families residing in the 
neighbourhood receive Students for residence and supervision, and a register 
of approved lodgings ıs kept ın the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr Grorcz RENDLE 
E NETTLESHIP, Dean 


Entries may te 


UNIVERSITY COLLEGE, BRISTOL. 


‘The SESSION 1888-89 will begin on OCTOBER zro The College supplies 
for Persons of either Sex, above the ordinary School Age, the means o: 
continuing ther Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
‘The Engineering Department includes Civil, Mechameal, Electric, and Mimn; 
Engmeenng and Surveying, and special arrangements for practical wor! 
have been made with various Engineers in and near Bristol Information 
with regard to the lodging of Students may be obtained on application 
Several SCHOLARSHIPS are tenable at the College 


ENGINEERING EDUCATION 


University COLLEGE, Brastot —Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering Mineralogy and Applied Geology for 
Civil and Mining Engineers Facilities are offered in the way of College 
Scholarships, Engineering Works’ Scholarships, and special arrangements 
for entrance ito professional hfe For Prospectus, and particulars of 
residence in Clifton, apply to the Dean or Prof Ryan WA, DSc 

Jor Prospectus and further informaticn, apply to the SECRETARY 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT 


ProressorR—SYDNEY YOUNG, D Sc i 
LecrurRER—ARTHUR RICHARDSON, Ph D 


The SESSION 1888-89 begins on OCTOBER zo Lectures on Inorganic 
Oiganıc Advanced, and Photographic Chemistry will be delvered during 
the Session ‘Lhe Laboratories are fitted with the most Recent Improve- 
ments for the study of Practical Chemistry in all its branches In the 
evening, Lectures on Inorganic Chemistry and on Photographic Chemistry 
at Reduced Fees are delivered There will also be Courses of Lectures on 
the Chemistry of Potting and of Brewing Several S.HoLArsuips are 
tenable at the College 
SECRETARY 














For Prospectus and further information, apply to the 





TO SCIENCE TEACHERS 
DUNDEE BURGH BOARD SCHOOL. 


Wanted, a Thoroughly Qualified SCIENCE TEACHER, to Teach 
Elementary Sctence in the BOARD SCHOOLS during the Day, and to 
Conduct a Class in the Evenings Once a Week for the Instruction of the 
Board’s Assistant and Pupil Teachers 

Salary, £250 per Annum 

Applications to be lodged w.th the SUBSCRIBER on or before AUGUST 4 


Next 
THOS THORNTON, Clerk 
Dundee, July 16, 1888 








FOR SALE.W-A Fine ASTRONOMICAL 


‘TELESCOPE, by MERTZ, 6}1nch object glass, 7-feet focus, with 
finder and position-circle at eye-end of tube, mointed (by CooKE) on 
wongo umn with equatorial head Dryirg-clock with sun and planet 
Motions, tangent screw motions m R A and Dechnation, x8-inch and 
x6inch circles Five Huygeman eye pieces, transit ring micrometer, 
moon comet, first surface-reflecting ditto for sun, double nose-piece 
ind observing-chatr The purchaser of the a ove valuable Instrument 
may purchase the Observatory in which it stands —Apply to E Bunt, 
142 Norwood Road, or xo Idmiston Road, West Norwood 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Polyphemus pediculus, with sketch 
and descr:ption He also sent out Batrachospermum, Cristatella mucedo, 
Alcy onella fungosa, Leptodora hyalina, Brachionus pala Lophopus crystal- 
linus, Melicerta ringens, Stephanoceres, Argulus foliaceus, Cordylophora 
lacustris, Volvox globator, also Amosba, Hydra, Vorticella, Crayfish, and 
other Specimens for (Huxley and Martm's} Biological Laboratory work 

Weekly announcements wil] be made in this place of Organisms T B 
1s supplying d 


Specımen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 19, 
or Twelve Tubes for ros 6d 


Portfolio of Drawings, Eleven Parts, 1s each 





A YOUNG MAN desires a Situation as 
DEM INSTRATOR cr JUNIOR TEACHER (Chemistry, Physics, 
and Mathematics) Five Years’ Experience in a Birmingham Grammar 
School Third in rst Class Honours Science and Art First Division 
Matriculanon Lonion—Apply G Burier, Camp Hill Grammar 
School, Birm.ngham 





= 
MINERALS AND FOSSILS —Fine ICH- 


THYOSAURUS (Lias), 5 feet long and other Fossils Also, Fine 
Series of Minerals—some Museum Specimens—for Sale, Cheap —55 
High Street, Wandsworth, S W 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER, last Season, having been received 
with so much favour, he respectfully invites LARLY ORDERS from 
Lecturers and others, while the hght as most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 
List for One Stamp 


F. H. BUTLER, M.A. Oxon., A.R.S. Mines, &e. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W. 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


All kinds of Scientific Apparatus in stock or to order Glass-topped Boxes 
from 1s per dozen, Cast-steel Geological Hammers and Picks of variou 
special makes, 1s 6¢-4s 62 , Chisels from 6d , Collecting Bags, Lenses 
Acié Bottles for field use, ıs 3d , Platnum-pointed and ordinary Forceps 
Blowpipes from gd@ , Borax Microcosmic Salt, and other reagents, Platinur 
Wire and Foil, smal! Crushers and Anvils, Sets of Chips for analysis, anı 
B’owp pe requisites general y An extensive series of Minerals, Rocks, anc 
Roc< Sections just added to stock 


GEOLOGICAL COLLECTIONS, 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, m Mahogany Cabinets 100 Specimens, 25s 
200 ditto, sos The best value obtamable 

Macro Sections of Rocks in great variety Cabinets, Glass-topped Boxe 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON; E.C. 


MOORE BROS. 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Havz Opexep a CENTRAL SHOWROOM AT b 
49 HARDMAN STREET, LIVERROO! 


(New the Philhar non c Hall, opposite the Church for the Blind), 














WHERE OSTEOLOGICAL SPECIMENS, &C, MAY BE INSPECTE1 


> July 26, 1888 } 





THE BRISTOL UNITED GAS LIGHT 
F COMPANY. 7 


NATURE 


XCIX 





Thé DIRECTORS of the BRISTOL UNITED GAS LIGHT COM. | 


PANY are ab&t to appoint a CHEMIST at each of thar Avon Street, 
Canons’ Marsh, and Stapleton Road Works, and invite Appheations for the 
Appointments 
‘The Candidates selected w.ll be required to devote the whole of their time 
tothe Duties of their respective Offices, and must be capable of making the 
usual Tests and Analyses required in Gas Manufacture 
The commencing Salary in each case will be £80 per Annum 
Personal Canvassing will be a Disqualification 
Applications, with Cogreg of Testimonials, must be sent in addressed to 
the CHairman of the Company, not Inter than 10 am on MONDAY, 
July 30 proa 
. JAS V GREEN, Secretary 


* Gas Light Offices, Canons’ Marsh, June 21, 1888 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
e Ireland 


Lr writes almost instantly full Black 
Does not corrode Stee! Pens 
Is cleanly to use, andnot ltable to Blot 





Flows easily fromthe Pen 
Blotting-paper may be applied at the 
moment of writing 


Can be obtained, in London, through Messrs BARCLAY & Sons, Farring 
don Street W Epwaros, Old Change, F Nuwsxry & Sons, Newgate 
Street , and to be had of all Stationers 


© BEWLEY & DRAPER (Limited), Dublin 


SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS 
(Royal Routezé Crinan and Caledonian Canals ) 








ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 am, from Greenock at 9 am, in connection with 
Express Trains from the South, for Oban, Fort Willam, Inverness, Lochawe 
Skye Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c Official 
Guide, 3d , Illustrated 6 and rs Time Bill with Map and Fares, free 
rom the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow e 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DENT’S| NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 

WATCH ES. REDUCED PRICES, sent post 


free on applicaton to E. DENT 
and Co, Makers to the Queen, 
6r STRAND, LONDON, WC.,, 
or 4 ROYAL EXCHANGE 
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JUSI PUBLISHED, Price 6g , by Post, 73d 


RELIGION AND SCIENCE: 


BEING FIVE SERMONS PREACHED IN ST NICHOLAS’S 
CHURCH, CORK 


By WILLIAM FITZGERALD, M A, 
Curate cf St Nicholass, Cork 


Dublin HODGES, FIGGIS, & CO, 104 Grafton Street 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesdayafternoon in time 
for the Evening Mauls, and contains Reports of all the principal British and 
Irish Markets of the week 
Thespecialattentionof Land Agentsts directed tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3@ By post 34¢ Annual Subscription, payable ın advance, 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E C Money Orders payatleto C ard R ANDERSON 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
erammes, Plans (up to Double-Elephant size), Shorthand, and 
Type Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto Circulars resemble 
w itten letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AET Co, La), 


London Wail, London, and 52 Princess Street, Manchester 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F ZS RICHARD SOUTH 
EpwarpA Fircu, F L S. J Jenner Weir, FLS 
F BucHANAN WHITE, M 
Contains Articles by well-known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden Notes on 
Habits, Life Histories, occurence of Rarities, &c, there are Monthly 
Lists of Duplicates and Desiderata 
WoopcuT ILLUSTRATIONS and occasional LITHOGRAPHED and CHROMO- 
LirHOGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO, Stationers’ Hal] Court 


AN 

















D et | | Soe a ` aa 
o =e 
E i EEN HOLLOWAYS OINTMENT enesisia 
o§ == | Mm str | REMEDY 
5 0 Pure Concentrated Q £ | |For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
=s © > ULCERS. If efcectually rubbed on the Neck and Chest, ıt cures 
% £ C O A bs È SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
< 3 j GOTT, RHEUMATISM, and all Skin Diseases it 18 unequalled, 
SS. Wi. SEOD T. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 
* Bottles charged 2’ per doz, and allowed at the same rate if returned, but tacy 
must be paid for with the Beer 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “S N” Stout, it is Brewed entirely from the finest Malt and 
Hops, ıt 1s, too, more hopped thin Stout 1s generally, therefore, besides being very Ẹ 
e Nutritious, it 15 an eacellent Tonic and particularly suited for invalids, ladies nursing, or ¥ 





anyone requiring a good strengthening beverage 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW. 


Ut is a “Sound Nutritious ” Tonic, § 
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Monthly, Sixpence 


LIFE-LORE. 
A MAGAZINE OF POPULAR BIOLOGY 


No 2, for August 1883, Now Ready, cont uns 


OPENING OF THE MARINE BIOLOGICAL LABORATORY AT 
PLYMOUILH  Silustrated 
PALLAS S SAND GROUSE Illustrated By J E Hartinec, FLS, 


SYMBIOSIS 

BRITISH ROCK-BORING MOLLUSCA Illustrated By A J 
Juxes Brown, BA, FGS, of H M Geological Survey ~~ 

AN INIRODUCTION 10 1HE STUDY OF DRAGON FLIES 

Illustrated By W Harcourt Baru, Anthor of “ Ants, Bees, Wasps, 

and Dragon-Flies ’’ &c 

NATURE’S PAMOUS DISCIPLES THOMAS BEWICK Illustrated 
pee original Guts by Bewick and Portrat By G S Bouncer, 


S F 
THE YOUNG NATURALIST Illustrated 


New Books, Societies at Work, Chit-Chat, The Collecting 
Bag, Notes and Queries, &c 


W MAWER, 4 Essea Street, Strand, W C 





Just Pubhished, Pr.ce Sixpence 


W WESLEY & SON’S NEW ASTRO- 
NOMICAL BOOK CIRCULAR (No 90), contaming over 1500 
Valuable and Important Works on 

ASTRONOMY, 
MATHEMATICS, 
‘ PHOTOGRAPHY 


W WESLEY & SON, 28 Essex Street, Strand 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence Monthly, 24 pages 8vo, with occastonal Illustrations 


Conducted by C G Barrett, J W Doveras, W W Fowrer MA, 
FLS,R McLacuLan, FRS, E Saunpers, F LS, and 
H T sramrTtoN FRS 


‘Lhts Magazine, commenced ın 1864 contains standard articles and notes 
on all subjects connected with Jntomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX zos each to purchasers of complete sets the succeeding 
volumes may be had separately or together, at 7s each 

London GURNEY & JACKSON (Mr Van Voorst’s successors), 
x Paternoster Row 


N B —Communications, &c , should be sent to the Editors at the above 
a Idress 


The volumes com- 





THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Edited by J E Harte, FLS,F2Z5, member of the 
British Ornithologists’ Union , contains— 


‘Third Series 


Onginal Articles by well known naturalists in every branch of zoology , 
fhabits of animals arrival and departure of migratory birds , occurrence of 
rare birds distribution and migration of British fresh water fish, new or 
rare marine fish, local aquana, Bntish reptiles, British land and fresh 
water moljusca with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoologica} 
journals of important and interesting art clesin various branchesof zoology 
Phere are occasional woodcuts 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 








Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish at the most Moderate Prices 
Illustrated Price List Post Free 


wF s obtained the only Medal ın th@ Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Goko MepA in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 

Address —GREAT TURNSTILE, HOLBORN, LONDON, WC 
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CLARENDON PRESS BOTANICAL WORKS. 


Just published, Royal 8vo, half morocco, 365 
THE FIRST VOLUME OF " ANNALS OF ROTANY ” ° 


e 
ANNALS OF BOTANY, Vol. I. containmg Parts I to 
IV Ecned by] BAYLEY BALFOUR MA,MD,FRS,SH. 
VINES, DSe FRS, and W G FARLOW, MD, Harvard, 
USA With Notesand Papers by Sir J D Hooxer, Prof F O Bower 
Prof MARSHALL Warp, Prof BayLFY BALFOUR, Mr W GARDINER, 
and other well known Botamsts Illustrated with many Plates Reviews 
and Nouces Necrology for 1887 and Record of Current Literature 
Srbseribe-s who have recerved the Parts as they appeared can obtane 
cases for birding Vol I through anv Bookseller 
Just published, Royal 8vo paper covers, with Nine Plates tos 6d 
ANNALS uF BOTANY, Vol If Part V, contaming, 
Articles by A Lister, G Massee E H Acton, J R Vauey, & 
W OLER, and other Botanists Also Notes and Renews 
Royal 8vo_ half morocco, 225 6d 
COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS AND FERNS By Dr A 
Dt BARY Translated and Annotated by F O Bower MA,FLS 
andD H Scott, M A,PhD,F LS With241 Woodcuts and an Index. 
“ Deserves the enthusiast c praise ofall competent botanists ’—A thenanne 
Royal 8vo, half morocco, 215 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS A New Edition of Sachs’s ‘‘ Text- 
book of Botanv,” Book II By D. K GOEBEL, Professor in the 
University of Rostoch ‘Translated by H E F Garwsey, M A, and 
Revised by I B Bairourn,MA,FRS, Proffsor of Botany, Oxford. 
With 07 Woodcuts 

“ As a cleat, succinct, and scholarly abstract of all that 1s known up to 
date as to the morphology of plants from the highest to the lowest it will hold 
its own for several years to come "—Acadenty 

Royal 8vo, half morocco, 31° 6g 

LECTURES ON THE PHYS:OLOGY OF PLANTS. 
By JULIUS VON SACHS Translated by H MARSHALL WARD, 
MA,FLS, Fellow of Christ's College Cambridge and Professor of 
Botany, RIE College, Cooper’s Hil) With 455 Woodcuts 

“Lhe book 1s certainly a remarkable one , twill always be a valuable 
work "—Nature 





Royal 8vo, half-morocco, 225 Eg 
COMPARATIVE MORPHOLOGY AND BIOLOGY OF 
1HE FUNGI, MYCETOZOA, AND BACTERIA By A DE 
BARY Authorized English translation by H_E F Garnsey, MA 
Revised by I B Barrourn, WA,MD,FRS, Professor of Botany, 
Oxford With 198 Woodcuts 


Full Clarendon Press Catalogues free on application 


London HENRY FROWDE Clarendon Press Warehouse, 
Amen Corner, E C 


GEOLOGY OF WEYMOUTH, PORT- 
LAND and COAST of DORSET, from SWANAGE to BRIDPORT 
on the SEA, with Archzological and Natural History Notes By 
ROBERT DAMON FGS New and Enlarged Edition, Illustrated, 
Price 5s , or with Geological Map and Extra Plates, 7s 62 Post 


Free 
R F DAMON, Weymouth 








Just Pubhshed, Price rs 


JOURNAL OF THE QUECKETT 
MICROSCOPICAL CLUB 
Vol III, No 22, JULY With 4 Piates 
The Jourrl will be sent post free for 4s per Annum paid ın advance 


WILLIAMS & NORGATE, 14 Henrietta S reet, Covent Garden, London 
and 20 South Frederick Street, bdinburgh 





On the stof every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BRITTEN, F LS, British Museum 


CoNTENTS —Ongina] Articles by leading Botanists —Extracts, ar 
Notices of Booksand Memoirs —Articles in Journals —Botanical News 
Proceedings of Societies 

Pricers 3¢ Subscription for One Year, payable ın advance, r25 


London WEST, NEWMAN, & CO , 54 Hatton Garden, E C 


TEE BREWERS’ GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 





Review or THE MALT anp Hop TRADES, AND WINE AND Spirit TRA: 
RECORD ° 


The Organ of the Country Brewers O] 
ti The Brewers’ Guardian ”’ 1s pubhshed on the evening ot everwaltern: 
Tuesday, anc 1s the only journalofficially connected with brewing interes 
Subscription, 16s 6a per annum post free, dating from any quarter di 
Single copies 1seach Registered for transmission abroad 
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SUBSCRIPTIONS TO “NATURE.” 
J d 
Vearly ao inu asui a a ew ee a2 0 
Half-yearly . . a. . +14 6 j 
Quarterly ve er ae a 6 
To the United States, the Continent, &e .— . 4 OLS, Of 
$ j 
Yearly .. Ean ee we aan eD. 6 
Half-yearly ©. fw ww ee ee es 15 6 
eee ge Í o ACID PHOSPHATE. 
To India, China, and Japan :-— t 
Yearly A te ap at. tte 52 A A liquid preparation of the phosphates, recommended by 
Half-yearly es | pias 16 6 physicians for 
Quarterly 3 A zie 7 8 6 


CHARGES FOR ADVERTISEMENTS 


Three Linesin Column 2s 6d. 9d. per Line after. 
as 


One-Eighth Page, or QuarterColumn .. 018 6 
Quarter Page, or Halfa Column. . . + .3r15 0 
Half a Page, ora Column . . . . 3 50 
Whole Page . Fae . 660 
Money Orders payable to MACMILLAN & CO 


OFFICE - 29 BEDFORD STREET, STRAND, W C 








BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorhtz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, WC 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 3s 6d 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'’S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
: Sick Room. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840 


Mr HENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has 
1emoved to 


97 REGENT STREET, 
LONDON, W. 
° A FEW DOORS FROM ST JAMES'S HALL 


Mr HENSON has just received some choice Cornish and 
Cumberland Minerals 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion 
As a Drink in Fevers, Etc. 


? 


It makes a Delicious Drink Invigorating and Strengthening, 
For sale by all chemists 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A, 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 
PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON NEW LISTS 
NOW READY 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on applicati@n at the Reposttory and Museum, 
88 CHARLOTTE STREET FITZROY SQUARE, LONDON 


RICHARD ANDERSON & CO.,, 

Successors to SANDERSON & CO (Established 1852) 

Patromzed by H M the QUEEN Contractors to B M Government. 
Manufacturers and Erectors of every description of 











































































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free , 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 10! LEADENHALL STREET, 


LONDON, EC. 
Telegrams—"* TONNERRE LONDON” 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1600 Woodfuts 
Most Completqaand Cheapest List of Apparatus 


JOHN J GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, WC 
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MESSRS. MACMILLAN & GO.’S PUBLICATIONS. . ` 





MENTAL AND MORAL PHILCSOPHY. 
THE MATHEMATICAL ANALYSIS OF LOGIC 


Beng an Essay towards a Calculus of Deductive Reasomng By 
GEORGE BOOLE 8vo Sened 5s 


HAND-BOOK OF MORAL PHILOSOPHY. By 
the Rey HENRY CALDERWOOD, LLD, Professor of Moral 
Philosophy, University of Edinburgh New Ediuon Crown 8vo 6s 


SEEING AND THINKING. By the late Prof W 


K CLIFFORD, FRS WithDiagmms Crown 8vo 35 6¢ 
[Nature Serres 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION By the Rev ROBERT JARDINE, BD, D Se 
(Edin ), Ex-Principal of the General Assembly’s College, Calcutta 
Third Edition, Revised and Improved Crown vo 6s 6d 


PRIMER OF LOGIC By the late W. STANLEY 


JEVONS,LLD,MA,FRS New Edinon 18mo ıs 
[Scrence Primers 


ELEMENTARY LESSONS IN LOGIC, Deduc- 


tive and Inductive, with Copious Questions and Examples, and a Voca- 
bulary of Logual Terms By the safe Author New Edrion Fcap 
Bvo 3s 6d 


THE PRINCIPLES OF SCIENCE A Treatise 


on Logic and Scientific Method By the same Author New and 
Revised Edition Crown 8vo 12s 6d 


STUDIES IN DEDUCTIVE LOGIC By the 


same Author Second Edition Crown 8vo 6s 


FORMAL LOGIC, Studies and Exercises ın Fn- 
cluding a Generalization of Logical Processes in their Application to 
Complex Inferences By JOHN NEVILLE KEYNES, M A, late 
Fellow of Pembrohe College, Cambridge Seccnd Edition, Revised 
and Enlarged Crown 8vo ws 6d 


CRITIQUE OF PURE REASON By IMMANUEL 


KANT In commemoration of the Centenary of its first Publication 
Translated into Enghsh by F Max MÜLLER Witn an Historical 
Introduction by Lunpwig Norr£ z Vols Demy &vo 16s each 
Vol I HISTORICAL INTRODUCTION, by Lupwic Norre, &c 
Vol II CRITIQUE of PURE REASON, translated by F Max MULLER 


For the convenience of students these volumes are now sold separately 


COMMENTARY ON KANT’S CRITIQUE By 
J P MAHAFFY, MA Professor of Ancient History m the Uni 
versity of Dublin, and J H BERNARD, MA New and completed 
Edition Crown 81o (Lx the press 


PSYCHOLOGY. By James McCosg, DD,LLD, 
Litt D , President of Princeton College, Author of ‘Intuations of the 
Mind,” ‘‘Lawsof Discursive Thought,” &e Crowr8vo 
I THE COGNITIVE POWERS 6s ód 

II THE MOTIVE POWERS Crown8vo 6s 6d 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS By P K RAY, DSc (Lond and 
Edin ), Professor of Logic and Philoscphy, Presidency College, 
Calcutta Third Edition Globe8vo 4s 62 


THE METHODS OF ETHICS By Henry 
SIDGWICK, MA LL D, Kmghtbridge Professor of Mora Philo- 
sophy in the University of Cambridge. Lhird Edition 8vo 14s 


A SUPPLEMENT to the Second Edition, containing all the important 
Additions and Alterations in the Third Editon Demy 8vo 65 


OUTLINES OF THE HISTORY OF ETHICS 


FOR ENGLISH READERS By thesame Author Second Edition, 
Revised Crewn8vo 3s 6d 


THE LOGIC OF CHANCE An Essay on the 


Foundations and Province of the Theory of Probabilty, with Special 
Reference to its Logical Bearings and its Application to Mora! and 
Social Science By JOHN VENN MA, Fellow and Lecturer in 
Moral Sctences in Gonville 4nd Caius College, Cambridge, Examiner in 
Moral Philosophy in the Unversity of London Second Edition, 
Re-writte® and greatly Enlarged Crown 8v@ ros 6g 


8vo 





SYMBOLIC LOGIC By the sae Author Crown | 


tos 6d 


MACMILLAN & CO, LONDON 


GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES. 


Edıted by ARCHIBALD GEIKIE, F.R.S, 


Director-General of the Geological Survey of the United Kingdom | 


The following List of Volumes ts contemplated — 


THE TEACHING OF GEOGRAPHY A Prac- 
tical Hand-book for the Use of Teachers By ARCHIBALD GEIKIE, 
Ik RS, Director General of the Geological Survey of the United 
Kingdom and Director of the Museum of Practical Geology, Jermyn 
Street, London, formerly Murchison Professor of Geology and 
Minerriogy ın the Universitv uf Edinburgh Crown Bvo 2s 
[Ready 
*,* The a.m of this volume 1s to advocate the clams of geography as an 
educational discipline of a high order, and 10 show how these claims may be 
practically recognized by teachers 


AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH ISLES By ARCHIBALD GLIKIE, Pe 


THE ELEMENTARY SCHOOL ATLAS With 
aq Maps m Colours By JOHN BARJHOLOMEW, FR g S, 
rice Is K eA 


This Atlas has been specially designed to illustrate ALL ELEMENTI ARY 
TEXT vooxs oF GroGrapny With this object the greater numter of the 
Maps bave been devoted to the general introductory lessons ın Geography, 
along with the special Geogrmphy of the Br tish Isles lhe other countries 
of the world have here only been treated generally, 1t bemg reserved for 
move advanced School Atlases in this ser es to deal with them in a more 
adequate manner 

By 


MAPS AND MAP MAKING ALFRED 
HUGHES, M A, late Scholar of Corpus Christ: College, Oxford, 
Assistant Master at Manchester Grammar School Crown 8vo 

Ula the press 


AN ELEMENTARY GENERAL GEOGRAPHY 
By HUGH ROBERT MILL, D Se Edin Crown Svo aia 


A GEOGRAPHY OF THE BRITISH COLONIES 


A GEOGRAPHY OF EUROPE By James 
SIME, MA (la preparation 


A GEOGRAPHY OF AMERICA 
A GEOGRAPHY OF ASIA 
A GEOGRAPHY OF AFRICA 


A GEOGRAPHY OF THE OCEANS AND 
OCEANIC ISLANDS 


ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF BRITAIN 


GEOGRAPHY OF AUSTRALIA AND NEW 


ZEALAND 
GEOGRAPHY OF BRITISH NORTH AMERICA 
GEOGRAPHY OF INDIA ; 


GEOGRAPHY OF THE UNITED STATES , 


ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF EUROPE 


CLASS-BOOK OF GEOGRAPHY. By C. B 
CLARKE, MA, FLS, FGS, FR°S New Edition, with 18 
Coloured Maps Fcap 8vo 35 


SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and ALICE SIuP- 
FORD GREEN WiuhMaps Fcap 8vo 3s 6¢ 

PRIMER OF GEOGRAPHY By Sif Grorcr 
GROVE,DCL With Illustrat ons 18mo rs d 

[Scrence Pruners 

MANUAL OF ANCIENT GEOGRAPHY 
From the German of Dr H KIEPERI Crown 8vo 5s 


A 
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° MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA By T LAUDER BRUN- 
TON, MD, DSc, ERCP, FRS, Assistant Physician and 
Lecturer on Materia Medica at St Bartholomew's Hospital, Exammer 
in Materia Medica ın the University of London, in the Victoria Uni 
versity, and in the Royal College of Physicians, London, late Examiner 
in the University ofeEdinburgh Adapted tothe United States Pharma 
copoia, by Francis H Witziams, MD, Boston, Mass Third 
Edition Adapted tothe New Bntish Pharmacopceia, 1885 8vo 21s 


TABLES OF MATERIA MEDICA. a Companion 


tothe Materia Medica Museum By the same Author With Illustra 
tions New Edition, Enlarged 8vo ros 6d 


A TEXT-BOOK OF PATHOLOGY By D 
HAMILTON, Professor of Pathological Anatomy, University ‘of 


Aberdeen With Illustrations 8vo [1x the press 
MICRO-ORGANISMS AND DISEASE An 
Introduction into the Study of Specific Micro-Organisms By E 


KLEIN, M D Third Edition, 
Revised Crown 8vo 65 


THE BACTERIA IN ASIATIC CHOLERA 
By the same Author Crown 8vo [Zn preparation 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS By Prof ERNST ZIEGLER, of Tibin- 
gen ‘Translated and Edited for Enghsh Students by DonaLp 
Macauisrzr, MA, MD, BSc, FRCP, Fellow and Medical 
Lecturer of St John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University With Numerous 
Illustrations Medium 8vo 

Part I —GENERAL PATHOLOGICAL ANATOMY Second Edition 


s 6d 
Part II—SPECIAL PATHOLOGICAL ANATOMY Sections I — 
VIII Second Edition 12s 6d Sections IX —XII 12s 6a 
LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING By W HANDSEL GRIFFITHS, PhD, 
LRCPE New Edition Adapted to the Pharmacopeia, 1885 
z8&mo 3s 6d 


PHYSICAL GEOGRAPHY AND GEOLOGY. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS, with a Glossary 
of Technical Terms employed By H F BLANFORD,FRS New 
Edition with Illustrations Globe 8vo 2s 6d 

PRIMER OF PHYSICAL GEOGRAPHY By 
ARCHIBALD GEIKIE, LLD, FRS, Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogyin the University of Edinburgh, &c With 
Numerous Illustrations New Edition With Questions 18mo 1s 

(Sczence Primers 


ELEMENTARY LESSONS IN PHYSICAL GEO- 


GRAPHY By the same Author With Numerous Illustrations 
New Edition Fcap 8vo 4s 6d 
QUESTIONS ON 1HE SAME nrs 6d 


PRIMER OF GEOLOGY By the same Author 


With Numerous Illustrations NewEdition x8mo is 


[Scrence Primers 
CLASS-BOOK OF GEOLOGY 


By the same 
Author With upwards of 200 New Illustrations 


Crown 8vo 10s 6d 

TEXT-BOOK OF GEOLOGY By the same 

Author With Numerous Illustrations Second Edition, Sixth Thou- 
sand, Revisedand Enlarged 8vo 28s 


OUTLINES OF FIELD GEOLOGY By the 


same Author ' With Illustrations New Edition Extra Fcap 8vo 
3s 6d 


THE SCENERY AND GEOLOGY OF SCOT- 


LAND, viewed in connection with its Physical Geology By the 
same Author With Numerous Illustrations Crown 8vo 12s 6d 


PHYSIOGRAPHY An Introduction to the Study 


of Nature By THOMAS HENRY HUXLEY, FRS With Numer 
ous Illustrations, and Coloured Plates Crown 8vo 6s 


OUTLINES OF PALYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH By J NORMAN LOCKYER, 
F RS, Correspondent of the Institute of France, Foreign Member of 
the Academy of the Lyncei of Rome, &c , &c » Professor of Astro- 
nomical Physics in the Normal School of Science, and Examiner in 
Physiography for the Science and Art Department With Illustrations 
Crown vo “Sewed, 1s 62 


A TREATISE ON ORE DEPOSITS ByJ ARTHUR 


PHILLIPS,FRS,VPGS,FCS,M InstCE , Ancien Eleve de 


Ecole des Mines, Paris , Author of ‘A Manual of Metallurgy,”’ ‘‘ The 
Mining and Metallurgy of Gold and Silver,” &c 
Illustrations 8vo, 255 


With x21 Illustrations 


With Numerous 
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ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
Customs of Barbarous and Civilized Races By Prof FLOWER, 
FRS,FRCS With Illustrations Crown 8va 2s 6d 

[Nature Series 


ANTHROPOLOGY An Introduction to the Study 


of Manand Civilization ByE B TYLOR, DCL,FRS Whrtb 
Numerous Illustrations Crown 8vo 97s 6a 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of By PERCY FARADAY FRANKLAND, PhD, 
B Sc, F C S , Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal Schoo) of 
Science and Royal School of Mines, South Kensington Museum 
Founded upon “ Leitfaden fur de Agriculture Chemische Analyse,” 
yon Dr F Krocker Crown8vo 7s 6d 

DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such as are caused by Fung) Bv WORTHINGTCN G 
SMI1H,F LS, MAI, Member of the Scientific Committee of the 
RHS With 143 Illustrations, Drawn and Engraved from Nature by 
the Author Fcap Bvo 4s 6d 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE By HENRY TANNER, 
FCS,MRAC,, Exammerin the Principles of Agriculture under the 
Government Department of Science, Director of Education ın the 
Institute of Agriculture, South Kensington, London, sometime Pro- 
fessor of Agricultural Science, University College, Aberystwith Fcap 
vo 3s 6d 


FIRST PRINCIPLES OF AGRICULTURE By 


the same Author 18mo ıs 


THE PRINCIPLES OF AGRICULTURE A 


Series of Readıng-Books for use ın Elementary Schools By the same 
Author Eatra Fcap 8vo 
I Ihe Alphabet of the Principles of Agriculture 6d 
Il Further Steps in the Principles of Agriculture rs 
III Elementary School Readings on the Principles of Agriculture for the 
Third Stage ıs 


POLITICAL ECONOMY 


THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY By J E CAIRNES, LLD, 
Emeritus Professor of Political Economy in University College, 
London New Edition Crown 8vo 5s 


GUIDE TO THE STUDY OF POLITICAL 
ECONOMY By Dr LUIGI COSSA, Professor in the University of 
Pavia Translated from the Second Italian Edition Wath a Preface 
by W SranLey Jevons, FRS Crown 8vo 4s 6d 


POLITICAL ECONOMY FOR BEGINNERS, 
WITH QUESTIONS By MILLICENT GARRETT FAWCETT. 
Fourth Edition 18mo 2s 6d 

MANUAL OF POLITICAL ECONOMY. By 
Right Hon HENRY FAWCETT, FRS Sixth Edition, Revised, 
with a Chapter on “‘ State Socialism and the Nationalization of theLand,” 
andan Index Crown 8vo 12s 


AN EXPLANATORY DIGEST OF THE ABOVE. 
By CYRILA WATERS,BA Crown 8vo 2s 6d 
WEALTH AND PROGRESS A Cnitical Exa- 


mination of the Wages Question and its Economic Relation to Social 
Reform By GEORGE GUNTON Crown 8vo 
By W. 


PRIMER OF POLITICAL ECONOMY. 
18mo 


STANLEY JEVONS, LLD, MA,FRS New Edition 
[Sezence Primers 


THE ECONOMICS OF INDUSTRY By A. 


MARSHALL, M A, Professor of Political Economy in the University 
of Cambridge, and MARY P MARSHALL, late Lecturer at Newn- 
ham Hall, Cambridge Extra Fcap 8vo 2s 6d 

MA, 


ECONOMICS By ALFRED MARSHALL, 
Professor of Political Economy in the University of Cambridge 2 Vols. 
[Zn the press 


vo 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Prof HENRY SIDGWICK, MA, LLD , Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c , Author 
of ‘*The Methods of Ethics’? Second Edition, Revised 8vo 16s 


POLITICAL ECONOMY By Francis A, WALKER, 
M A, Ph D , Author of *' Money,” ‘*Money in its Relation to Trade,” 
&c 8vo 12s 6d 


A BRIEF T€XT-BOOK OF P@LITICAL 


A 


ECONOMY Bythesame Author Crown8vo 6s 6d 
THE WAGES QUESTION . By the same Author. 
8vo 14s 
MACMILLAN & CO, LONDON. © [7] . 
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NEW, RARE, AND INTERESTING- MICROSCOPIC OBJECTS, 








S 
Reproductive Organsof Orchis Section through Pistil, Anther, Pollen- © A Section of Barbidoes Roch, showing Polycistina T r 
tube, and Ovary Quite New w I Section through Head of Foetal Rat Very Perfect ` , 2 0 
Budding Stem of Citron zr o | Actinomycosis in Section of Tongue of Cow 2 0 
Section through entire Bud of Lily, showing Ovary, Anthers, Pollen- Human Fleas, Male and Fema'e on one Slide 2 o 
grains, Petals, &c , zx sirén? 2 o | Very fine Opaque Groups of Diatoms 2s 3$,4$,and 5s each 
Fertile Branch of ‘Chara, showing Anthendia and Archegoma xr o | Type Shide of about seventy Diatoms from Oamaru, N Z Io 6 
Anatomy of Leaf, nme Pieces on one Shde 2 6 | Honzontal Section through entire Young Frog 20 
Antheridia and “Archegonia of Moss, mounted separately on one Five Typical Examples of Blood—from Mane Bird, Fish, Snake, and 
2 o Frog—on ore Slide 5 o 
Fungord. Blight of Grape Vine, Oidium Tucker zr 6 | Transverse Section through entire Tooth of Horse Very Fine é o 
Unicellular Plant Protococcus viridis 1 0 | Spinning Organs of Silkworm I o 
Yeast Plant, Torula Cerevisize x o ' Licmophora flabellata Very Good ta 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS ILLUSTRATED CATALOGUS OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C, 
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CORATE wr HOMES 


The beauty of Stained Glass in every house can be enjoyed by using, 
M‘Caw, Stevenson & Orr’s Patent 


ty GLACIER DECORATION. 


It can be applied to any window by any person without previous experience in the 
use of the article Designs can be had to suit windows 1n Churches, Public Buildings, 
etc Invaluable where there are windows with disagreeable outlooks 


EN 





PANN 





Write for Illustrated Pamphlet (sco Illustrations) and Sample, pòst free, One Shuling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BLLFAST, or to PERRY & CO, Wholesale Agents, Hoiborn Viaduct, LONDON. 


PERKEN, SON, & RAYMENT “ OPTIMUS” 


Manufacture for the Trade ONLY : CaTaLocuE FREE, 
ie 
MW 


; CAMERAS, LENSES, \ Thermometers, 

Ea Apparatus for Enlarging,{ la Barometers, 
Magic Lanterns, We==///_ . _ Microscopes, & g 

Slides, and Accessories. È J Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 


Printed by RicHarp CLay anD Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Strezt_im the City of Londor, and Publishea by 
MACMILLAN AND Co » atthe Office, 29 and 30 Bedford Street, Covent Garden —Tuurspay, July 26, 188 g 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“t To the solid ground 
Of Nature trusts the mnd which builds for aye.’ — WORDSWORTH, 








No. 979, VOL. 38] 


THURSDAY, AUGUST 2, 1888 


[PRICE SIXPENCE, 
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THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
RA, 1s made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range 
Lt 1s marvellously accu- 
rate and sensitive, and 
has been corgectly de- 

scribed as the 


‘tAneroid of the 
Future ” 








J.J. HICKS, 


8,9, & 10 
Hatton Garden, 
London, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 


ST TIBB’S ROW, CAMBRIDGE 


SEISMOG R A P HS 


From the Designs of Prof J A EWING 
A fully-tllustrated Description will be sent on application 


Now Ready, Vol IX Partı 
Price to Subscribers 21s per Yearly Volume, post free 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co operation in England of Prof W RUTHERFORD, 
F RS, of Edinburgh, Prof J BURDON-SANDERSON, FRS, 
of Oxford and in Amer `a of Prof H P BOWDITCH, of Boston 
Prof H NEWELL M “TIN, FRS, of Baltimore, Prof H C 
WOOD, of Philadelphia, z 


By MICHAEL. “ER, MD,FRS 


The Company are now prepared to nake drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens, alse by means of photography to make reproductions ın photo- 
grayure, type blocks, photolithography, and various other processes 

Lie Company are appointed Agents for the Microscopes of Zeiss 

A Catalogue will be sent on application, of the instruments used in 
Physicil, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE 











NOW READY. SECOND EDITION. 


With an additional Cha >ter on the Rain-Band Spectroscope and 
Coloured Frontispiece of Rain Band Spectra 


HOW TO WORK WITH 
THE SPECTROSCOPE. 


A MANUAL OF PRACTICAL MANIPULATION WITH 
SPECTROSCOPES OF ALL KINDS, 
Including Durect-Vision Spectroscopes, Rain Band Spectro- 
scopes, Chemical Spectroscopes, Solar Spectroscopes, Star 
Spectroscopes, Automatic Spectrosco ws, Micro-Spectroscopes, 
Scieen Spectroscopes, Bessemer Spectioscopes, and accessory 
Appaiatus, 


With above Thuty Engravings and Diagrams 


By JOHN BROWNING, FRAS, FRMS, 


&e, &c 


JOHN BROWNING, 
63 STRAND, LONDON, W.C 


PRICE ONE SHILLING & SIXPENCE, SENT POST FREE 


‘NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER, 
PRICE £3 ros., 


With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT 
Branches —45 Cornhill, 
122 Regent Street, London 
Tilusirated Description 
Post Free 
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NEGRETTI & ZAMBRA’S 


Large 
Illustrated 
Catalogue, 
6o% Pages, 
1200 Engravings, 
Price 5s 62 
Telephone No 
6583 Telegraphic 
ddress 
Negrett:, London 
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UNIVERSITY COLLEGE. LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian School and the Department of Fine 
Arts) will kegm on CCIOBER 2 The Introductory Lecture will be given 
at3pm by Prof E Ray Lannester, MA,LLD,FRS 


PROIFESCCR™ 
F AI THAUS, Ph D German 
Rev S BFAI BA Chinese 
EDW SPENCER BEESLY 


MA Ancient and Modern History 
CECIL BENDALL, MA Sanskrit 
Rev 1 G BONNEY, DSc, 


FRS,FGS 


Rev A J CHURCH MA 

T W RHYS DAVIDS, LLD, 
PhD Pah and Buddhist Literature 

ANTONIO FARINIIII I B Italian I arguage and Literature 

J A FLEMING MA DSc Electr cal Technology 


Geology and Mineralogy (Yates Gold- 
smid Professorship) 
Latin 


G C FOSTER BA,FRS Phys cs 

H S FOXWELL MA Pol tical Fconomy (Newmarch Pro 
fessorship) 

ALFRED GOODWIN, MA Greek 


CHARLES GRAHAM, DSc, 


FIC Chemical Teckn ology 
ALEXANDER HENRY, MA, 
LL 


$ Jurisprudence 
M JM HILMA Mathematics 
A H KEANE, BA Hindustan: 


ALEX B W KENNEDY, M Inst 
CE,FRS 


H LALLEMAND, B -es-Se 


Enggneering and Mechanical Techno 
logy 
French Language and Literature 


E RAY LANKESTER, MA, 
LLD,FRS Zoology and Compaiat ve Anatomy 
(Jodrell Professorship) 
A LEGROS Fine Arts (Stade Professorship) 


Rev D W MARKS 
HENRY MORLEY LLD 
A F MURISON, 


Hebrew (G ldsmıd Professorship) 

Lnghsh Language and Literature 

Roman Law 

Applied Mathematics 

Comparative Philology 

Chemistry 

Arabic and Perstan 

Philosoy hy of Mind and Logic (Grate 
Pr fess rohip) 

Phys ol gy (Jodrell Professorship) 

Ccnstituniona' Law and History 

Architecture 


CHARLES RILN, Ph D 
G CROOM ROBERTSON, MA 


E A. SCHAFER,FRS . 
T E SCRULION MA,L" B 
T ROGER SMIIH, F RIBA 
L F VERNON HARCOURT, 


MA,MInst CE Civil Eng neering and Surveying 


F W OLIVER, BA, DSc 
(Lecturer) Batany 
Vacar t Arthæol gy (Yates Professorship) 


Seholarsh ps, &c, of the value of £2-0o may Le awarded annually 
Among these are included three Andrews Entrance Prizes of the value of 
430 each, the Laamination for which begins on SEPILMBER 27 The 
Regulations as to these, and any further information as to Classes, Pr zes, 
&c , may be obtained from the SECRETARY 








THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1888-89, will commence on MONDAY, 
October 1, when the Prizes will be distributed by Sir Arthur ‘I Watson, 
Bart , Q C, and an Introductory Address will be delivered by W Foster, 
Esq MA,EFCS 

‘wo Entiance Scholarships (value £100 and £60) wil be open for com- 
petition on Septeniber 27 and 28 

The School Buildings have been recently enlarged, conprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and 1 uncheon Room 

Besides Saholarships and Prizes there are annually S1nTEEN RESIDENT 
Hospital Appointments of en to Students 

ihe Composition Fee for the whole Medical Curriculum is £100 Special 
provision 1s made for Dental Students and for Candidates for the Preliminary 
Scientific (M B ) Exammation 

The Residential College adjo ns the Hospital, ard provides accommodation 
fer thirty Students and a Resident Warden 

Prospectuses and all particulars my be obtained from the Resident 


Medical Officer at the Hospital, or from 
A PEARCE GOULD, Dean 
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UNIVERSITY OF GLASGOW. 


The Medjcal Session will be opened withan Introductory Address by Prof 
GEORGE BUCHANAN, M A, M D , on LUBSDAY, October 23, 1888 
A Syllabus containing full particulars as to the Course of Educat on, and as 
to the Prelimmary F a^m nation requ red to be Passed by Students before be- 
ginning Medical study may be obtamed by applying to Mr W INNES ; 
Appicon, Assistant Clerk L 


-_ 


NATURE 


Aoa 2, 1888 
LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wholast week sent to his subscribers the Nauplius state of Argulus foliaceus» 
withsketch and descr.ption He also sent out Cristatella mucedo, Alcyonella 
fungosa, Leptodora Fyalııa Brachionus pala Lophopus crystallinus, Meh- 
certa ringens, Stephanoceros Argulus foliaceus, Volvoa globator, also 
Amoeba Hydra, Vorticella, Crayfish and otherSpecimens for (Huxley and 
Martin’s) Biological Laboratory work 

Weekly announcements will be made ın this place of Organisms T B 


1s supplying x 
- Specimen Tube, One Shilling, post free, 


Twenty sıx Tubes in Course of Six Months for Subscription of £1 18, 
or [Twelve Tubes for 10s 6d 


Portfolio of Drawings, Eleven Parts, rs each 





THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1€€8-89 will COMMENCE on MONDAY, October t, 
1883 The new build ngs, which were opened by TRH the Prince and 
Princess of Wales on May 21, 1887, afford more than double the accommo- 
dat on which was provided formerly 

FOUR ENTRANCE SCHOLARSHIPS, value £60, 440, £30, and 
620, wi’! be offered for competiticn at the end of Septem@er to new Students 
bees for Lectures and Hospital Practice, go Guineas in one payment, or 
roo Guireas in three instalments All Residentand other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely ‘ree of expense ‘Lhe Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receivirg-Room Officer Dressers and Ma- 
terntty Pupils also reside in the Hospital Special Classes for the Pre- 
limirary Scientific and Intermedia e M B Examinations of the University 
of London, and for the Primary ard Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year 
Spec.al entries may be made for Medical and Surgical Practice 

The London Hospital ıs now 1n direct communication by rail and tram 
with all partsofthe Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South Eastern Railways have Stations within a minute's 
walk of the Hospital and College 

For prospectus and particulars apply personally or by letter to 

MUNRO SCOTT, Warden 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


«ALBERT EMBANKMENT, LONDON, S E 


The WINTER SESSION of 1838-39 will commence on OCTOBER 7, 
when an Introductory Address will be delivered by Dr CULLING- 
WORTH, at3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
460 respectively, open to all first year Students, will be offered for com- 
petition The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates 

Specral Classes are held throughout the year for the “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Examinations of the 
UNIVERSITY of LONDON 

Ar addit onal Laboratory for the teaching of advanced Physiology his 
been recently provided 

All Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
dessional Examinations, as also several Medals 

The Fees may be paid in one sum or by instalments Entnes may te 
mace to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering ın their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Practitioners, Clergymen, anc private families residing in the 
neighdourhooc receive Students for res derce and supervision, and a register 
of approved lodgings 1s kept in the Secretary's office 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr GEORGE RENDLE e 
E NETTLESHIP, Dean 


NOTICE OF REMOVAL. 


MR BRYCE-WRIGHT has the horour of fnforming his Chents and the 
Public that he his just completed the building of Jarger and more extensive 
Premises suitable for his Mineralogical and Natural History Specimens 
In future ıt 19 desned that ali communications be addressed to 


BRYCE-WRIGHT,, 


MINERALOGIST AND EXPERT IN GEMS 
The Museum, 26 Savile Row, London ° 


(OPPOSITE NEW BURLINGTON STREET) 
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HERIOT-WATT COLLEGE. 


Privcipac—F GRANT-OGILVIL, MA, BSc, ERGS 


e 

The HERIOT WATI COLI EGE ıs comp'etely equipped for prov d~ 
ing higher TECHNICAL and COMM-RCIAL I DUCALION, and 
possesses every fac lty for preparing Young Men for Work as Merchants, 
Manufacturers, Chemists, or Eng neers 

‘The PuysicaL DEPARI MEN! compri es Lab ratories for Heat Light, 
Electricity, and Electr cal Engineernng hese are provided with all 
the usual scientific and commercial mea-uring-instruments—Eapenmental 
Dynamo, Motor, Stcrage Cells, &c 

Lhe ENGINEEnING LGBORA I ORIES and WorksHops are supp: ed with a 
powerful ‘esting Machine, Engines, Boilers, Machine icol &c, gwing 
full opportunities for complete eyperimental work, Commercial Lest ng, and 
Practice in Tool-Working 

‘The CHEMICAL I ABORATORI s and Pret araTiov Roows are fitted with 
all modern appliances for the s udy uf analysis in all its branches, and also 
for the carrying out of techn cal and orgamic chem cal investigations Ad- 
vanced students, and those wishing to engage in reearch, will have every 
opportunity affurded them for doing so 

The CoumercisL Course includes systematic instruction in Practice 
of Commerce, Office Work, Shorthand, Commerc al Geography, Modern 
Languages, Drawing, and Sc ence 


DAY CLASSES 


The SESSION extends from OCTOBER 8, 1888, to JUNE 7, 188y 

Class Fees, £r 1s, 4225 and £3 35 per Session 

Chemical Laborawry Fees, £5, 48, or £12 per Session 

Special Session Fee, including all of the Classes necessary for 1 Single 
Year in any of the prescribed Courses, £10 

‘The Calendar of the College (price 6d , by Post 8g ) may be obtained at 
the Treastrers Office, 21 St Andrew Square, or from the Librarian at the 

ollege 

Further inquiries ought to be addressed to the PRINCIPAL 


EVENING CLASSES 


‘The number of 1 VENING CI ASSES has been largely increased, and 
the means cf instructicn have Leen greatly improved 

An early issue of the Calendar 1s now ready Copies may be had at the 
‘Treasurer’s Office 21 St Ardrew Sqnare, or from the Librarian at the Col 
lege, cn yaymei t of 6/, which wilt be deducted from the Matriculation Fee 


when the student joins the Classes 
DAVID I LWIS, Treasurer 


Treasurer's Chambers, 21 St Andrew Square, Edinburgh, 
July 21, 1888 


Young BSc (Vict) desires POST as 


ASSSISTAN | with Analytical and Consulting Chemist or in Chemical 
Works Dilgent wcrher Furtherance of studies maia cbyétt — Apply 
“B Se,” 86 Mall I ane, Macclesfield 








F. H. BUTLER, M.A.0xon, A R.S.Mınes, &c., 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Scientific Cullections and Apparatus of all hinds in Stock or to order 
Microscopes, Microsc pical Glass—best English make—Ships from 55 6: 
per gross, Covers 3s 3d to4s 6d perez , Rack Boxes for 6to72slides, 37 to 
is , Boxes and Cabinets with or without Collections, Card Irays, Post 
Boxes Ores, Minerals Rocks, Fossils, fron 3/ each, Students’ Collections 
at especially cheap rates , Zoologicul and Botanical Specimens supplied at 
short notice \ large series of Roch sections and mounted Diatomacez on 
view 

Just received —.\n extensive Collection of beautiful mineral specimens, 
both British and Foreign lhe new rock-sections include Andesitic [olerite 
(Zirkel, Zeztsch d Geol Ges, xaa 28) from Drumadoon Point, Arran, 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston 

e 


JAMES R. GREGORY, 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &¢ EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 





Arrenged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 


® Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


ni nn ig 





granted since 1865 have each year 


THE 
PO LI Cl ES exceeded £1 0c0,000 sums assured 
2 result maintained uninterruptedly 


for so lung a period by no other Office in the United Kingdom Funds, 
6} Mull ons, increasing annually 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E C 





GEOLOGICAL COLLECTIONS 
Compnsing Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabinets 100 Specimens, 25$ 
2oo-ditto, 50s The best value obtainable 
Micro Sections of Rocks ın great vanety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, EC 


MOORE BROS., 
Osteologists, Disarticulators, &c, 
15 KREMLIN DRIVE, LIVERPOOL, 
Have OrexeD a CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 
(Near the Philharmonic Hall, opposite the Church for the Bhnd), 





WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED, 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER last Season, having keen received 
with so much favour, he respectfully mvites LARLY ORDERS from 
Lecturers and others, wile the light 1s most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER 


List for One Stamp 











THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Mor thly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrert, J W Doveras, W W FowrLer MA, 
FLS,R McLacuran, FRS, E Saunpers, F LS , and 
H T stainton, FRS 


This Magazine, commenced ın 1864, contains standard articles and notes 
on all subjects connected with Entoinology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX ros each to purchasers of complete sets 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
x Paternoster Row 


The volumes com- 


the succeeding 


N B —Communications, &c , should be sent to the Editors at the above 
address 





THE BREWERS’ GUARDIAN. 


A Fortnightly Paper devoted to the Protection 


of Brewers’ Interests, 
Licensing, 


Legal, and Parliamentary Matters 


REVIEW OF THE MALT anp Hop TRADES, AND WINE AND SPIRIT TRADE 
Recorp 


The Organ of the Country Brewers 


" The Brewers’ Guardian ’®1s published on the evening of every alternate 
Tuesday, and 1s the only journaloffictally connected with brewing interests 

Subscription, 16s 6ď per annum post free, dating from any quarter-day 
Single copies rseach Registered for transmission abroad 


cviii 





QUEENSLAND POST AND 
TELEGRAPH DEPARTMENT. 


METEOROLOGICAL BRANCH 


The New “Weather Chart of Austra'asıa at 9 am ' published daily 
excep: Sundays and holidays by the Chief Bureau at Brisbane (established 
by the Queensland Government January 1, 1887) will be sent post free to 
any part of the World for an annual subscription of £2 2s, payable in 
advance 

‘Lhis large Chart contains graphic delineations of the data hereinafter men- 
tioned, dertyed by wire from seventy two selected observaties distributed 
over Western Australia, Northern territory, Central Australia, South 
Australia, North» Queensland, South Queensland, New South Wales, 
Victoria, ‘Tasmania> and New Zealand „besides collated information from 
about three hundred smaller statigns Additions to the number of reporting 
stations are mide from time to time as ‘he telegraph lines extend, and as 
new observatories are founded in the vast regions of the mter tor 

‘The following data and elements are hthographed in black and red on 
the Chart — 

In red—biro ne'ric readings and isobaric lines shade temveratures, areas 
of clear sky, and amounts of cloud, in black—direction and force of wind 
percentage of humidity, rain falling and symbols for other hydrometeors 
state of sea, also extreme shade temperatures, hydrometeors, and rainfall 
during last 24 hours, together with any recessary remarks, ncluding wet 
bulb temperatures when the percentages of humidity are below 12 (a value 
not unfrejuen‘ly occurring at Alice Springs, Boulia, and other places near 
the centre of the Australian Continent) It 1s hoped that screntists'generally 
will appreciate the efforts of Queensland to place before the world these 
complete statistics of the various climates cf Australasia ~a tas< never before 
attempted 

Specimens may be seen at the Office of the Agent-General for Queensland, 
az Westminster Chambers, Victoria Street and at Mr Stanford’s, 55 
Charing Cross, London, 5 W 

Apply to CLEwznT L Wracces, Govegnment Meteorologist, Brisbane 





BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NAIURAL SCIFNCE SCHOLARSHIPS AND FXHIBITIONS 


A Combined Eaamination for Natural Science Scholarships and Exhibi 
tions wul be held by the above Colleges, beginning on IUFSDAY, 
Nove nber 20 1888 

‘Lhree Scholarships and two Ikxhila tons will be offered the Scholarships 
being worth £80 a Year 

‘The subjects for Examination will be Physics, Chemistry, and Biology, 
but Ca didates will not be expected to offer themselves in more than two of 
these Particulars may be obtaned by application to A VERNON 
HARCOUR 1, Christ Church, Oxford 


—— —@--—-- - - =- oe —— 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Series Edited by J E Hartinc, FLS,F ZS, member ofthe 
British Ornithologists’ Un on, contatns— 


Onginal Articles by well-known naturalists in every branch of zoology » 
habits of animals arrival and departure of migratory birds, occurrerce of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquaria, British reptiles, British land and fresh 
water mollusca with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomologica Societies Reviews 
of natural history books Occasional translations fror foreign zoological 
journals of important and interesting articles in various branchesof zoology 
There are occastonal woodcuts 


SIMPKIN, MARSHALL & CO Stationers’ Hall Court 
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Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 

W F S obtained the only Medal in the Great Eahibitior of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp Mepat ın the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 

Address -GREAT TURNSTILE, HOLBORN LONDON, we 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lord’, &c 


AUTOCOPYIST DEPT (AET Co, L), 


London Wall, London, and 52 Princess Street, Manchester 


NATURE 
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Just Ready 


WHELDON’S NEW BOTANICAL 


AND 
AGRICULTURAL CATALOGUE. 
Free by Post on Receipt of Three Penny Stamps 


JOHN WHELDON, 
53 GREAT QUEEN STREET, IONDON, we 





Just Published, Price rs g 
JOURNAL OF THE QUEKETT 
MICROSCOPICAL CLUB 
Vol III, No 22, JULY With 4 Plates 
The Journal will be sent post free for 4s per Annum paid in advance 


WILLIAMS & NORGATE, r4 Henrietta S reet, Covent Garden, London 
and 20 S uth Frederick Street, Edinburgh 





Just Published, Price One Shilling 
{BRISTOL NATURALISTS’ SOCIFTY ) 


TEHE MENDIPS- 
A GEOLOGICAL REVERIE 
By C LLOYD MORGAN, 
Professo of Geology, Univ Coll , Bristol 


25 Paternoster Square 


London 


Chfton J BAKER & SON, and 


Just Published, Price Sixpence 


W WESLEY & SON’S NEW ASTRO. 
NOMICAL B OK CIRCULAR (No 90), containing over 1500 
Valuable and Important Works on 

ASTRONOMY, 
MATHEMATICS, 
PHOTOGRAPHY 


W WESLEY & SON, 28 Essex Street, Strand 


NORTH BRITISH AGRICULTU RIST, 


the chigf Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Residen. Agents, and others interested in the 
managemen.of land throug~out the United Kingdom 
The AGRICULTURIST 1s published every Wednesdcayafternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week 
Thespecialat entionof Land Agentsis directed tothe AGRICULTURIS1 
as one of the best existing papers for Advertising Farms tobe Letand Estates 
for Sale 
Advertisers ad.lressıng themselves to Farmers will find the AGRICUL 


TURIST a first-class medium for reaching that Class 
Price 3¢ By post 34@ Annaal Subscription, pay able inadvance, 145 


Offices—377 High Street, Eainburgh, and 145 Queen Victoria Street, 
London, E C Money Orders payableto C and R ANDERSON 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST. 
AN ILLUSTRATED JOURNAL QF BRITISH ENTOMOLOGY 
Edited by Jons T CARRINGTON, 


With tne Assistance of 
FREDERICK Bonn, F ZS RICHARD SOUTH 
EpwarwA Firen, FLS J Jenner Weir, F LS 
F Bucuanan Wuite, M D 
Contains Articles by well-krcwn Entomologists on all branches of the 
Science, on Insects injurious o” beneficial to Farm or Garden, Notes on 
Hants, Life His ories, occurrence of Rarities &c, there are Monthly 


Lis-s of Duplicates and Desiderata 
Woonpcut ILLusTRATIONS ard occasional LITHOGRAPHED and CHROMO 
e 


LitHOGRAPHED PLATES 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 


a ae Be ea ria THIS 
$ 3 = ate ra ‘Gg, > 
LOWAY S-PILLS. Eia 
Is a Certain Cure for all Disorders of the LIVER, STOMAC 
AND BOWELS. A Great PURIFIER of the BLOOD, a 
Powerful Inv.gorator of the System, ın cases of WEAKNESS 
AND DEBILITY, and ıs unequalled in Female Complamts 
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“SUBSCRIPTIONS TO “NATURE. 


3 d 

e EEN oo + + T) 

* Half-yearly . . Sek es ec . +14 6 

Quarterly’. Pee +. 7 6 

To the United States, the Continent, &e _ r 

$ . 

Yearly .. eter ele o ere ee 2 ZO? 6 

Half-yearly .. .. = ee ee oe TS 6 

Quarterly of ie eo a eB 6 

To India, China, atd Japan. — 7 
s 

z Yearly ...... iwi! E 2926 

e Half-yearly $ . I6 6 

Quarterly : è -. 8 6 


C41ARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s 6d gd per Line after 
£ 


s 
One-Eighth Page, or Quarter Column .. 018 6 
Quarter Page, or Half a Column .I1 15 0 
Half a Page, or a Column , 350 


Whole Page , ar eo 
Money Orders payable to MA CMILLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, W.C. 








BACTERIOLOGICAL AND HISTOLOGICAL 
. APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodcr 


Schuchardt, of Gorlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, we 


Complete Illustrated Catalogue of Chemical Apparatus, post 
fiee, 1s 6a 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


“NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &e., &e., 
Of 277 STRAND, ESTABLISHED 1840 


Mr HENSON begs to announce that ın consequence of the 
Lease of his Premises in the Strand having expned, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
Y FEW DOORS FROM ST JAMES'S HALL 


Mr HENSON has ‘Just received some choice Cornish and 
Cumberland Minerals 
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RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO (Established 1852) 
Patronized by HM the QUEEN Contractors to H M Government. 
Manufacturers and Erectors of every description of 



















































































ELECTRIDS BELLS, 
SPEAKING-TUBES, dc; &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EC. 


Telegrams—" TONNERRE LONDON" 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT, 


PRICE 4s 7@ POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 














Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J GRIFFIN AnD SONS, 22 GARRICK STREET, 
LONDON, we 








ACID PHOSPHATE, 


A liquid preparation of the phosphates, recommended by 
physicians for 


Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening 
For sale by all chemists 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I, U S. ‘S.A, 





On the tstof every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F L S , British Museum 
Conrents —Onginal Articles by leading Botanists —Pxtracts, and 
Notices of Booksand Mer orrs —Articles ın Journals —Botanical News — 


Proceedings of Societies 
Price rs 3@ Subscription for One Year, payable in advance, 125 


London WEST, NEWMAN, & CO , 54 Hatton Garden, E C 


tos Mental and Physical Exhaustion, 
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MESSRS, MACMILLAN & GO.’S PUBLICATIONS. . 


HISTORY. 


THE SECOND PUNIC WAR  Bemg Chapters 
from [HE HISTORY OF ROME By THOMAS ARNOLD, D D 


Edited with Notes, by W T Arnotp, MA With 8 Maps Crown 
8vo 8s 6d 
THE ROMAN SYSTEM OF PROVINCIAL 


ADMINISTRATION 10 THE ACCESSION OF CONsTAN- 

TINE THE GREAL ByW T ARNOLD,MA Crown8\o 6s 

“ Cught to prove a valuable hand-bo.k to tre student of Roman history ”” 
—Guar fran 


STORIES FROM THE HISTORY OF ROME 


By Mrs BFESIY Fcap &vo 2s Ca 


THE HOLY ROMAN EMPIRE By James Bryce, 
DCL, Fellow of Onel College, ang Regius Professor of Civil Law m 
the Umversity of Oxford JighthEdinor Crown 8yo 7s 6a 


` 

OUR NATIONAL INSTITUTIONS A Short 

Sketch for Schools By ANNA BUCKLAND With Glossary 
18mo ıs 


A HISTORY OF ENGLAND FOR BEGINNERS 
By ARABFITA B BUCKLEY, Autlor of “A Short History of 
Natural Science’? &c With Coloured Maps, Chronological and 
Genealog cal Tables Globe 8vo 3s 

LECTURES INTRODUCTORY TO THE STUDY 
OF THE LAW OF THB CONSIILUIION By A V DICKY 
BCL, of the Inner lemple, Barrster-at-Law , Vineriar Profess r of 
English Law, Fellow of All Souls’ Cclkge, Oxford, Hon LLD 
Glasgow Seccnd1 dition Demy 810 res 6¢ 


WORKS BY EDWARD A FREEMAN, DCL, LLD 3 
Regius Professor of Modern Mistory ir the University of Oxford, &c 


OLD ENGLISH HISTORY With Five Coloured 


Maps New Edition tra Feap 8v0 6s 


A SCHOOL HISTORY OF ROME Ciown 8vo 


[ln preparation 


METHODS OF HISTORICAL STUDY A Course 


of Lectures 810 ros éd 


THE CHIEF PERIODS OF EUROPEAN 
HISTORY Sia Lectures read in the University of Oxford in Jrinity 
T ay ea With an Essay on Greek Cities under Reman Rule 8yo 
ros 


HISTORICAL ESSAYS Fourth 
Edition 80 10s 6d 


CONTENTS — Ihe Mythicil and Romar tic Elements m Farly Enghsh 
History—The Continuty of English History—Lhe Relations between the 
Crowns of England and Scotland—St Lbomas of Canterbury and his 
Biographers, &e 


HISTORICAL FSSAYS Second Senes 
Edi ion, with Additional Essays 8vo tos 6d 
CONTENTS —Ancient Greece and Mediaeval Italy—Mr Gladstone’s Homer 
and the Homeric Ages—'I he Historians of Athens—The Athen an Democracy 
—Alexander the Great —(sreece during the Macedonian Per od—Mommsen s 
History of Rome -Lucius Cornelius Sulla—. he Flavian Casirs, &c, &e 


HISTORICAL ESSAYS ThirdSenes 8vo 125, 


Contents —First Impressions of Rome—Thke Ilynan Emperors and 
their Land—Augusta Treverorum—The (soths at Ravenna—Race and 
Language—The Byzantine Fmpire—First Impressions of Athens—Mediaval 
2ng, Moger Greece— 1 he Southern Slaves—Sicilian Cycles—The Normans 
at Palermo 


First Series 


Second 


THE GROWTH OF THE ENGLISH CONSTI- 
LUTION FRON THE EARIIESI TIMFS Fourth Edition 


A SCHOOL HISTORY OF GREECE ByC A 
FYFFE, MA Crown 8vo ba [In preparation 


MACMILLAN & CO., LONDON 


HISTORY (contenued) 
WORKS BY JOHN RICHARD GREEN, MA, LLD, 
Late Honorary Fellow of Jesus College, Oxford 


A SHORT HISTORY OF THE ENGLISH 


PEOPLE Witn Coloured Maps, Genealogical Tables, and Chrono- 
logical Annals New Ecition, thoroughly Revised Crown 8vo 


8s 6d 134th Thousard : 

HISTORY OF THE ENGLISH PEOPLE In 
4Vols 8vo 

Vor I—Farly Fegland, 449-1071—Foreign Kings, 1071-1214— 
lhe Charter, 12:4-12)1—The Parhament, 1307-1461 With Eight 
Coloured Maps 80 16s 

You II —The Mcnarchy, 14621-1540—The Reformation, 1540-1603 8vo 


es 

Vor III —Puritan England 1603-1660—The Revolution, 1660-1688 
With Four Maps 8wvo 16s 

Vor IV—tThe Revoluticn, 1688 1760—Modern England, 1760-1815 


With Maps and Index 8vo 16s 
THE MAKING OF ENGLAND With Maps 
Bvo 165 e 
THE CONQUEST OF ENGLAND With Maps 


and Portrait 8vo 185 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People ” ByC W A TAIT, 
M A , Assistant Master Clifton College Crown8vo 35 6d 


READINGS FROM ENGLISH HISTORY Se 
lected and Edited by JOHN RICHARD GREEN Three Parts 
Globe 81o _ 1s 6ď each I Hengist to Cressy II Cressy to 
Cromwell III Cromwell to Ba aklava 

LECTURES ON THE HISTORY OF ENGLAND 
By M J GUEST Wi» Maps Crown 8vo 6s 


HISTORICAL COURSE FOR SCHOOLS. 
—Ldited by EDWARD A IRIEMAN, DCL, LLD, late 
Fellow of ‘Irimty College, Oxford, Regius Frefessor of Modern 
History ın the Universty of Oaford 

GENERAL SKETCH OF EUROPEAN 
HISTORY By EDWARD A FREEMAN, DCL New 
edition, Revised and Fnlarged, with Chronological Tables, Maps, 
and’Indea 18mo 3s 6a 

HISTORY OF ENGLAND By Epvire 
THOMPSON New Editicn, Revised and Enlarged, with Coloured 
Maps 318mo 2s 6d 


HISTORY OF SCOTLAND By MARGARET 
MACARTHUR New Edition i8mo 2s 

HISTORY OF ITALY By the Rev W 
HUN, MA New Ed tion, with Coloured Maps 18mo 3s Fd 

HISTORY OF GERMANY By J Sime, 


MA New Edition, Revised 18mo gs 


HISTORY OF AMERICA By Joun A 
DOYLE With Maps 18mo 4s 6d 

EUROPEAN COLONIES ByE J PAYNE, 
MA With Maps 18mo 4s 6d 

FRANCE By Cuarroriz M Yorcz With 
Maps 18mo 35 6¢ 


HISTORY PRIMERS—Edited by Joun 
RICHARD GREEN, MA,LLD, Author of “A Short History 
of the English People ” 

ROME By the Rev M. Crricutox, MA, Dixe 
Professor of Ecclesiastica History in the University of Cambridge 
With ir Maps 18mo rs 

GREECE By C A Fvyrre, MA, Fellow and 


late ‘Lutor of University College, Oxford With 5 Maps 18mo_ rs 

EUROPEAN HISTORY. By E. A. FREEMAN, 
DCL,LLD WthMeps i8mo îs 

GREEK ANTIQUITIES By the Rev J P. 
MAHAFFY, MA Ilustrated 18mo rr 

CLASSICAL GEOGRAPHY By H F. Tozer, 


MA 18mo xs 
GEOGRAPHY By SirG Grove, DCL, Maps 
By Piof WILKINS 


8mo Is 


ROMAN ANTIQUITIES 


Illustrated x18mo 1s 


FRANCE By Cuartorre M. Yorcr 18mo. 
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HISTORY (continued) 
A GENEALOGICAL STEMMA OF THE KINGS ' 


SF ENGLAND AND FRANCE By the Rev C HOLE On 

eet IS 

CHRONOLOGICAL TABLES A _ Synchronistic 
Arrangement of the Events of Ancient History By Rev ARTHUR 
C JENNINGS, Rector of King’s Stanley, Gloucestershire, Author of 
“ A Commentary on the Psalms,” “ Ecclesia Anglicana,” ‘ Manual of 
“ Church History,” &c Demy &vo 5s 

A MANUAL OF ANCIENT GEOGRAPHY 
From the German of Dr H KII PERT Crown 8vo ss 


NEW HISTORICAL ATLAS AND GENERAL 
HISTORY By R H LABBERTON, Litt HumD 4to 
Edition, Revised and Enlarged 15s 

SHORT MANUAL OF THE HISTORY OF 


INDIA Withan Account of INDIA As IT 1s The Soil, Climate and 
Productions , the People, ther Races, Rehgions, Pubhe Works, and 
Industries, the Civil Services, and System of Administration By Sir 
ROPER LETHBRIDGE,M A CIE WithMaps Crown 8o 5s 
A SUMMARY*OF MODERN HISTORY. Trans- 
Jated from the French of M MICHELET, and continued to the 
Present Time, by M C M Simpson Globe8vo 4s Ed 
ENGLAND UNDER THE ANGEVIN KINGS 
By KATE NORGAIE With Maps and Plans 2 Vols 8vo 32s 


A SCHOOL HISTORY OF ROME By G G 
RAMSAY, M A, Professor of Humanity in the University of Glasgow 
With Maps Crown 8vo [Zn preparation 

THE EXPANSION OF ENGLAND By J R 
SEELEY M A, Regius Professor of Modern History in the University 
of Cambridge Crown 8vo 4s 6d 

OUR COLONIAL EXPANSION © Extracts from 


the above By the same Author Crown8vo Sewed Is 


New 


A 


MACMILLAN & CO., LONDON 





Now publishing Crown 8vo, 25 6d each 
TWELVE ENGLISH STATESMEN 
WILLIAM THE CONQUEROR ByE A. Frreman, DCI 


CARDINAL WOLSEY 
LL D 


LL D 
[Ready 
By Piofessor M Creicuron, MA, DCL, 


[Read 
WILLIAM THE THIRD ByH D TRAIL [Reat 
OLIVER CROMWELL By FREDERI HARRISON [Ready 
HENRY THE SECOND Bv Mrs J R GREEN [Ready 


*,* Seven other Volumes to follow as announced 


A SHORT HISTORY OF INDIA AND OF THE 


FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 
BURMA By J TALBOYSWHLELER With Maps Crown 8vo 
I2s 


A COLLEGE HISTORY OF INDIA, Asiatic and 


European By the Sane With Maps Crown 8vo 3s 6d 


SCANDINAVIAN HISTORY By E C Orth 
With Maps Globe 8vo és 


CAMEOS FROM ENGLISH HISTORY By 
CHARLOTTE M \ONGE, Author of “The Heir of Redclyffe ” 
Extra Fcap 8vo New Edition ss each (1) FROM ROLLO TO 
FDWARDII (2) THE WARS IN FRANCE (3) THE WARS 
OF THE ROSES (4) REFORMATION TIMES (5) ENGLAND 
AND SPAIN (6) FORTY WEARS OF STUART RULE (1603- 
1643) 

EUROPEAN HISTORY Narrated in a Senes of 
Historical Selections from the Best Authorities Edited and Arranged 
by E M SEWELL and C M YONGE First Series, 1003-1154 
New Edition Crown 810 6s Second Series, 1088-1228 New 
Edition Crown 8vo 6s 


THE VICTORIAN HALF-CENTURY—A JUBI- 
LEE BOOK ByC M YONGE  Witha New Portrait of the Queen 
Crown 8vo, Paper Covers, rs , Cloth, 1s 6g 
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SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series — 


MICHAEL FARADAY 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN 

JOHN TYNDALL 

GEORGE GABRIEL STOKES 
SIR CHARLES LYELL 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD 
SIR WILLIAM THOMSON 
HERMANN L F HELMHOLTZ 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY 

SIR GEORGE B AIRY. 

J. LOUIS R AGASSIZ , 

JEAN BAPTISTE ANDRE DUMAS 
SIR RICHARD OWEN 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY 

SIR C W. SIEMENS 

JOHN COUCH ADAMS 


or 


the Set of 24 Portrasts in a Handsome Portfolio for £6 5s. od , carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
s Chegues and Money Orders payable te MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 





must be paid for with the Beer 

Neither sugar, saccharum, 
i the manufacture of the 
d Hops, it 1s, too, 





Ss. WW. STOW xT. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 
* Bottles charged 2'- per doz, and allowed at the same rate if returned , but they 
nor any of the many new Brewing Matenals are used in 
“S N” Stout, it 1s Brewed entirely from the finest Malt and 
k more hopped than Stout 1s generally, therefore, besides being very Bie 
Ë nutritious, it 1s an eacellent Tonic and particularly suited for invalids, ladies nursing, or ¥ 


anyone requiring a good strengthening beverage 
and very much recommended by Medical men 


WALTHAM BROTHERS, -° 
THE “HALF GUINEA” ALE BREWERY, LONDON, S.W. 


It is a “Sound N».trinous” Tonic, 
e 
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NICOL PRISM POLARISCOPE FOR PROJECTION. Ses etter resulte shan any other foun 


For Particulars of POLARISCOPES 















































I RIC LANTERNS, SLIDES, &c ,see 
Catalogue, 4 Stamps 


Screntiyic Apparatusof every Descrip- 
tron for Colleges, Institutions, &¢ 




































































Silver Meda’ Inventions Exhibition 188, 


a Manufacturing Opticians to the Queen 


URET F EAT \ il and the Government, Agents by’ Ap- 


il oe 
PERKEN, SON, & RAYMENT, eee onetaeo 


“OPTIMUS” Euryscope “OPTIMUS” Rapid Rectilinear 














I 
5X4 7X5 9X7 0X8 § E « & 2 WO JR ti 
63,- 94/6 126/- 220ł- 33 45- 49/6 64/- 82/6 127/5 142/6  180/- 





“Wath such a targe aperture (f/6 approx ) RAYMENT’S PATENT CAM ERA 


ıt serves as a portrait ard group iens, as well 
: : “T should strongly recommend 








as a landscape and copying objective Seti Price includes 3 Double Dark Slides Rayment’s Camera Itis LIGHT, 
1s no doubt of its proving a most useful lens COMPACT, very RIGID, and 
—J TRAILL laytor, 37 itish Journal of | 44x3} | 64x 4}! 8}X54] roX8 | 12X10, 15X12, eatends to about double the usual 
Photography 120/- 145/- | 1687- | 212/- 258/- | “314! j focus "—Amateur Photographer 








Now Ready, Part XLII, Price 3s 6g 


BRAIN: 


A Journal of Neuvcrology. 
Editec for *he Neurological Society of London by A DE WATTEVILLE 


ORIGINAI ARLICLES — Contents 
On the Functions of the Temporal and Occipital Lobes a Reply to Dr Ferrier ByE A Schafer, F R.S. 


The Objective Cause ofSersation —Part III The Sense of Smell By Prof John Berry Haycraft 
On a Particular Variety of Epilepsy (‘Intellectual Aura”), One Cae with Symptoms of Oiganic Biain Disease By J 
Hughlings-Jachson, M D, LLD, FRS 
On Faralysis of Exhaustion. By Ch Féé, M D (Paris) ° 
CLINICAL CAS:ŁS — 
On Recovery from Idiopathic Cerebro Spinal Meningitis By J S Bristowe, MD, LLD, FRS 
Absence of Motor Aieas in the Brain of an Epileptic By J Munro Smra, LRC P (Lond), MRCS 
Case of Primary Athetosis By Alexander M Macaldowie, F R S E 
Musculaı Atrophy of the Peroneal Type Affecting many Members ofa Famıly By W P Herrmgham, M B 
Peripheral Neuritis in Enteric Fever By Henry Handford, MD, MRCP 


CRITICAL DIGEST — 
Recent Researches on General Paralysis of the Insane By T Duncan Gieen'ees, M B 
REVIEWS AND Notices oF Books —RrcenT BOOKS on PHYSICAL PsycroLoGy ABSTRACTS OF BRITISH AND FOREIGN 


JOURNALS 
MACMILLAN & CO, LONDON 
With Frontispiece and Eight Plates 8vo 7s 6d 


PALAOLITHIC MAN IN NORTH-WEST MIDDLESEX ; 


The Evidence of his Existence and the Physical Conditions under which he 
Lived in Ealing and its Neighbourhood, Illustrated by the Condition and 
Culture presented by Certain Existing Savages. 

BY JNO ALLEN BROWN, FGS, FRGS. 


The duteguary says —‘ As a record of Paleolithic man in Britain the book 1s exceedingly valuable, but as a specimen of 
good, sound local work, 1t surpasses, we think, many efforts of the present day, and we should like to see ıt made a model for 
simila: woth elsewhere All Midd esea antiquaries will certainly welcome it ” 

The Atheneum says —“ Mr Allen Brown’s book 1s to be commended as representing the work of a local observer who has 
industriously searched every new geological exposure in his own locality, and whose diligence has been rewarded by some interestinz 
discoveries ” 

The mee” says —“‘ It is evidently the work of a careful explorer and diligent student, and as such 1s a valuable contribution 





to achæo a 

The yademy says —‘ It will thy be seen that the author’s researches supplement those of General Put-Rivers, Mr 
Worthington Smith, and other workers ın che northern pait of the Thames Valley, and that his book forms an acceptable addstion. 
to the literature of prehistoric archzeslog$ ’ 


“MACMILLAN & CO, LONDON 


Printed by Ricuarp CLAY AND Sons, LIMITED, at 7 and 8 Bread Street Hull, Queen Victoria Stiezt, in the City of London, and Published by 
MACMILLAN AND Co, at the Office, 29 and 30 Bedford Street, Covent Garden THURSDAY, August 2, 1888 B 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


tt To the solid ground 
Of Nature trusts the mind which builds for aye.””—WorDSWORTH. 

















No. 980, V8L. 38 ] 
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. R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES 4s dad 
Stand, with r-n Ovyject- 
glass and 1 Eye-ptece 220 
Stand, with r-in and 4-in, 
Object-glasses 33 0 


Stand, with 1 Eye-piece,4-in  , 
and -ın Object-glasses, 
Fine Adjustment, Ins Dia- 
phragm, Double Mirror, ın 
Case 


4 40 


Full Descriptive Pamphlet sent on 
Application to 


R. & J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885 





BRO ww" IN G’S 





























“PERFECT ” 
‘Ad00S001N 











The body ıs made entirely of brass and gun-metal, with rack motion and 
fine screw adjustment Three achromatic powers of excellent defining 
power,r-inch, 4-inch, and }-inch , adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c 


Price £3 15s. Od. 


New Illustrated Catalogue of Microscopes free 


JOHN BROWNING, 63 Strand, London. WC 





THE NEW PATENT 


WATKIN ANEROID BAROMETER, 


This wonderful In- 
strument, the invention 
of Major WATKIN, 

A, 1s made with 
three Circles of Figures 
instead of one, thus 
giving amuch more open 
scale, combined with 
greater length of range 
It 1s marvellously accu- 
rate and sensitive, and 
has been correctly de 

scribed as the 


‘fAneroid of the 
Future,” 
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_J. J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 


NEGRETTI AND ZAMBRA, 


A SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER, 
PRICE £3 10s., 


With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 

MAKERS TO THE QUEEN, 
HOLBORN VIADUCT 

Branches —45 Cornhill, 
122 Regent Street, London 


Illustrated Description 
Post Free 


NEGRETTI & ZAMBRA’S 


















Large 
Illustrated 
atflogue, 
600 Pages, 
1200 Engravings, 
Price 5s 6d 
Telephone No 
6583 Telegraphic 
ress 
Negretti, London. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S E 


The WINTER SESSION of 1838-39 will commence on OCTOBER r7, 
when an Introductory Address will be delivered by Dr CULLING- 
WORTH, at3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively open to all first-year Students, will be offered for com- 
petition The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates 

Special Classes are held throughout the yearfor the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B ” Examinations of the 
UNIVERSITY of LONDON 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided 

All Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations as alsoseveral Medals 

The Fees may be paid in one sum or by instalments Entries may te 
maae to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering ın their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Practitioners, Clergymen, and private families restding ın the 
neighbourhood receive Students for residence and supervision, and a register 
of approved lodgings 1s kept in the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr GEORGE RENDLE 
E NETTLESHIP, Dean 





BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
BATH, commencing on WEDNESDAY, SEPTEMBER 5 


PRESIDENT-ELECT 
Sir FREDERICK J BRAMWELL, DCL,FRS,MInsttCE 
NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are 
fequesied to give early notice of their intention to offer Papers 


nformation about Lodgings and other Iocal Arrangements may be 
obtained from the Local Secretaries, 13 Old Bond Street, Bath 


A T ATCHISON, Secretary 





HERIOT-WATT COLLEGE. 


Prnapal F GRANT OGILVIE, MA,BSc,FRGS 


SESSION 1888-89 commence» on MONDAY, October 8 

The COLLFGE 1s completely equipped for providing Higher TECH- 
NICAL and COMMFRCIAL EDUCAIION 

The Celendar of the College contains full information as to the Courses of 
Instruction, Classes, Laboratories, and Fees It may be obtained at the 
TREASURER’S OFFICF, 21 St Andrew Square, or from the LIBRARIAN at the 


College, Price 6d , by Pust, 8¢ 
DAVID LEWIS, Treasurer 


Treasurei’s Chambers, 2r St Andrew Square, 
Edinburgh, July 21, 1888 





VICTORIA UNIVERSITY 


AN ENTRANCH EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) will be held in OWENS COLLEGE (MAN- 
CHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and (Y ORK- 
SHIRE COLLEGE (LEEDS), on MONDAY, September 24, and 
following days 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Art, Science, and I aw) will be held in OWENS COLLEGE (MAN- 
CHESTER), UNIVERSITY COLLEGE (LIV &RPOOL), and YORK- 
SHIRE CULLEGL (LEEDS), on MONDAY, September 24, and 
following days 

Notice (2 wrztzng) of intention to be present should be sent on or before 
MONDAY, September 10, to the UNIVERSITY REGISTRAR, from 
whom Conditions of Entrance, and further Particulars as to those and other 
Examinations can be obtained 

Manchester, 1888 


UNIVERSITY OF ABERDEEN 


The CHAIR of CHEMISTRY ın this University, m tne Patronage of 
the Univergty Court, being about to become as by the Retirement of 
Prof Brazier, by a Minute of said Court, ‘Candidates are requested to 
lodge Applications, with such Testimonials as they may think fit, in the 
hands of the SECRETARY of the Court, ROBERT WALKER, Esq, MA, 
University Library, Aberdeen, on or before SEPTEMBER r5 ensuing 

The SECRETARY will afford such further information as may be desired 


Univers ty of Aberdeen, August 4, 1888 P 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION fo 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Sida crystallina, with sketch and 
descrnptior He also sent out Cmistatella mucedo, Alcyonella fungosa, 
leptodora hyalina, Brachiwnus pala, Lophopus crystallinus, Melicerta 
ringens, Stephanoceros, A~gulus foliaceus, Volvox globator , also Amoeba, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. r 

Weekly announcements will be made ın this Blace of Organisms T B 


1s supplying 
Specimen Tube, One Shilling, post free. 


i) 
Twenty-six Tubes in Course of Stx Months for Subscription of £1 1s, 
or [Twelve Tubes for 10s 6a 


Portfolio of Drawings Eleven Parts, 1s eacb 


JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December) 
lo NON-FELLOWS 5s per Number 
Edited by FRANK CRISP, LLB, BA, one of the Secretaries of the 
Society, with the assistance of A W Bennett, @f A, BSc, FLS, 
F Jerrrey BELL, MA, FZS , Joun Mayar, Jun, FZS ,R 
G Hess, MA, MD ,andJ ArTHUR Tuomson, M A, Fellows of 
the Society 
In addition to the TRANSACIIONS and PROCEEDINGS of the 
Society, ths Journal cantans as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany 
(more especially Invertebrata and Cryptogamia), and Microscopy, contisting 
of Abstracts of the principal Papers published ın the leading Journals, 
Transactions, &c , of all countries 
No such a summary of the scattered periodical literature of British and 
Foreign Biological and Microscopical work 1s elsewhere to be obtained, 
obviating as ıt does the di‘hculty that has hitherto been eaperienced by 
Zoologists, Botanists, and Microscopists in keeping au courant with what 
ts being done by their fellow-workers of this and other countries 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London , and 20 South Fiederick Street Edinburgh 


OWENS COLLEGE, MANCHESTER. 
PROSPFCTUSES for the SESSION 1888-89 are NOW READY 
1—DEPARTMENT of ARTS, SCIENCE, and LAW 

2—DEPARTMENT of MEDICINE 

3 —DEPARTMEN1 for WOMEN 

39—-DEPARTMENT of the EVENING CLASSES 

5 —SCHOLARSHIPS, &c (value £12 to £100 per annum) 


Apply to Mr Cornisu, Piccadilly , or at the College 
HENRY WM HOLDER, M A, Registrar 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY 
S P THOMPSON, Principal ’ 
DAY DEPARTMENT for Students not under 14 years of age 


The College Courses of Instruction in Laboratory, I ecture room, Work 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers, 
and Technical Chemists, commence on TUESDAY, October 2 

Chemical Laboratories specially organized for Instruction in Technical 
manufacturing processes 

Fee for Session, mclusive of Laboratories, Workshops, and Drawing 
Office, 49 É 

The Entrance Examınatıon v ılı take place on WEDNESDAY, September 
26, at 10 0°clock am ioe 

Scholarships of £30 a year each, and the Holl Scholarship of ‘420 a year 
all tenable for two years, will be awarded (in accordance with the several 
schemes) or the results of the Entrance Examination a 

For particulars of Scholars™ips and Programmes of Instruction, appl¥ at 
the Technical College, Leorard Street, City Road, E C , or at Gresham 


College, E C 
JOHN WATNEY, } Hon S 
WALTER S PRIDEAUX, J 70" ees 


NOTICE OF REMOVAL. 


MR BRYCE-WRIGHT has the honour of inform ng his Clients and the 
Public that ^e has just completed the building of larger-and more eatensive 
Premises, suitable for his Mineralogical and Natural History Specimens 
In future ıt s desired that all communications be addressed to ’ 


BRYCE-WRIGHT, . 


MINERALOGIST AND EXPERT IN GBMS, 
The Museum, 26 Savile Row, London 


(OPPOSITE NEW BURLINGTON STREET). 
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POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, l 


BROWN & POLSON’S: 


CORN FLOUR 


.Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room 

BEST BLACK INK KNOWN. ` 

DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED | 


Writing becomesa pleasure when thisInkis used Ithas been adopted in 
the principal Banks, Public Offices, a Railway Companies throughout 
Irelan 


Flows easily fromthe Pen 
Blotting-paper may be applied at the 
moment of writing 


It writes almost instantly full Black 
Doe$ not corrode Steel Pens 
Is cleanly to use, andnot liable to Blot 


Can be obtained ın London, through Messrs BarcLas & Sons, Farring- 
don Street, W Epwaros, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin, 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
DENT’S' NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
| WATCHES and CLOCKS at 


WATCHES. | 


REDUCED PRICES, sent post 
free on application to Ee DENT 
and Co, Makers to the Queen, | 
61 STRAND, LONDON, WC, 
or 4 ROYAL EXCHANGE 

















= l Y ~S 
10) E 2 g 
50 Pure Concentrated o £ i 
Za °g 
5 COCO ze 
< S i 
z — AN O) 
INFALLIBLE 
REMEDY | 





Fo? BAD LEGS, BAD BREASI»>, OLD WOUNDS, SORES and 
ULCERS. If efcectually rubbed on the Neck and Chest, 1t cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for, 


GOUT, RHEUMATISM, and all Skin Diseases ıt 18 unequalled, ! 
t 





MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orrnep A CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACIICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY 


new Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 


Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852) 
Patrontzed by H M the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 





















ELECTRIC BELLS, 
SPEAKING-TUBES, éc, &o, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EC. 


Telegrams—“ TONNERRE LONDON" 
SECOND EDITION, 


GRIFFINS 
CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 





ica 








Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 


JOHN J GRIFFIN Aann SONS, 22 GARRICK STREET, 


LONDON, WC 





S&S. TD. S'S =z". 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but taney 4 
must be paid for with the Beer 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “S N ” Stout, it ıs Brewed entirely from the fines. Malt and 
Hops, 1 1s, too, more hopped than Stout 1s generally, therefore, besides being very Mime 
% nutritious, ıt ıs an excellent Tonic and particularly suited for invalids, ladies nursing, or 
f anyone requiring a good strengthening beverage It ıs a “Sound Nutritious” Toric, § 
and very much recommended by Medscal men . 


WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, S.W. 
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F. H. BUTLER, M.4.0xon, A.R.S Mimes, o; THE SCIENTIFIC LANTERN SLIDES ; 


NATURAL HISTORY AGENCY, Saoed by E WARD, Mancen, last Season, having been reouvéd 
148 BROMPTON ROAD, LONDON, S.W., 


| Lecturers and others, while the light 1s most favourable for the production 
| 

NEAR THE BRITISH NATURAL HISTORY MUSEUM | 
[j 


EDWARD WARD, F.R.M.S., 

Scientific Collections and Apparatus of all hinds in Stock or to order 249 OXFORD STREET, MANCHESTER 
Microscopes, Microscopical Glass—best English nake—Shps from 3s 6g List for One Stamp 
per BrOss, Covers 35 5d to4s 6d per os Rack porns for be rales: 3d to | 
1s oxes and Cabinets with or without Collect ons ard Trays, Post 
Boxes Ores, Mineral» Rocks, Fossils, from 3¢ each Students’ Collections WANTED —A Good Se condhand ROSS 
at especially cheap rates , Zoological and Botanical Specimens supplied at No rı BINOCULAR MICROSCOPE, with Sun Stage, Fittings, &c, 
short notice A large series of Roch-sections and mounted Diatomacez on but no Objectives —H Hatt, r2 John Dalton Street, Manchester . 


view 

Just received —An extensive Collection of beautiful mineral specimens, 
both British and Foreign _ The new rock-sections include Andesitic Dolerite MINERALS —Valuable, Large, and Varied 
(Zirkel, Zeztsch d Geol Ges, xxxm 28) from Dramadoon Point, Arran, Collection worth £10> Must be Sold, Money wanted What Offers ? 
Basalt from Erray Burn, Mull, and Rhyol te from Hawk Pike, Coniston | — NIcHOLts, 23 West End, Redruth, Cornwall 


The beauty of Stained Glass tn every house can be enjoyed by using 


























M‘Caw, Stevenson & Orr’s Patent 


DECORATION. 


It can be applied to any window by any person without previous experience in the 
use of the article Designs can be had to suit windows in Churches, Publie Buildings, 
etù Invaluable where there are windows with disagreeable outlooks 





Write for Illustrated Pamphlet (500 Ilustrattons) and Sataple, pòst free, One Shuling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST, or to PERRY & CO, Wholesale Agents, Holborn Viaduct, LONDON, 


PERKEN, SON, & RAYMENT, ® "570, Amten, Lavoon 


“OPTIMUS” Euryscope “OPTIMUS” Rapid Rectilinear M ME = 


l 1 
7 10 ) 2 


5X4 7X5 9X7 10X8 E $ to 4. 7? Po F E 
63- 94/6 126/- 220]- 33/- 45/- 49/6 64/- 82/6 127/6 142/6 18%- 








“With such a large aperture (f/6 approx ), oa ak 
it serves as a portrait and group lens, as well RAYMENT S PATENT CAM ERA 
as a landscape and copying objective There R ra y TG 
> ayment’sCamera Itis LIGHT 
1s no doubt of its proving a most useful lens COMPACT, very RIGID, and 
—J Tram TAYLOR, Britise Journal of 44X34 | 64 <4} | 84X63 { 10X8 | 12X10 | 15Xt2 | extends to about double the usual 
Photography r20/- | x45/- | 168/- | 212/- 258/- | 314/- | focus "—A mateur Photozrapher 


“I should strongly recommend 





Price includes 3 Double Dark Slides 








| Just Published 
Dr ANT FRITSCH 


FAUNA DER GASKOHLEE, Part 7, con- 





taming to Plates illustrating the genus Czenodus ‘Ihe Text als - 
Mathematica tusirument er A AE Council cf tams Notes on Silunan and Devonian Dipnoi, and Figures of ha 
i > : Ys Genera Dipnaites, Goripholepis, Phyllolepis, Megapleuron, Holodus, 
Mathematical, Drame; ana Surveying Instruments Palæolaphus, and Archæonectes Price 30 Marks 
o very Description, 


Prague F RIVNAG 
Of the Highest Quality and Finish, at the most Moderate Prices The Author also offers a Series of Restorations of Twelve Genera of” 
Illustrated Price List Post Free Stegocephali, described in the first volume of the work “Fauna der 
W F S obtained the only Medal in the Great Exhibition of 1862for | Gaskohle’’ They are modelled of the natural size by the Author, and 
Excellence of Construction of Mathematical Instruments, and the only | then cast in bronze and finely cisselated The whole forms a nice group on 
Gop MEDAL ın the International Inventions Exhibition 1885 for Mathe- | a rock, and ıs an instructive ıllustrarion of vertebrate life in the Permian 








matical Work Silver Medal, Architects’ Exhibition, 1886 penod Price £10 
Address —GREAT TURNSTILE, HOLBORN LONDON, WC Prague Breute Gasse 85 
è Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- GEOLOGICAL C OLLECTIONS 


grammes, Plans (up to Double-Elephant size), Shorthand yand Comprising Fossils, Minerals, and Rocks, labelled 
n with Name, Localıt 
Type-Writing are easily, quickly, and cheaply produced by the and Geological Position, ın Mahogany Cabinets x00 Specimen; RE , 


200 ditto, 5os The best value obtainable + 
Micro Sections of Rocks n great variety Cabinets, Glass-topped Boxes 
à and other Geological Requisites $ 


Very fluid ink, used withordinary pen and paper ,Avto-Circulars resemble T H O M A S D . R U S S E L L’ 
+) 


written letters Used atthe House of Lords, &¢ 


AUTOCOPYIST DEPT (A ET Co., La ), PRIZE MEDALLIST, HEALTH EXHIBITION, 
5 London Wall, London, and 52 Princess Street, Manchester. 78 NEWGATE STREET LO NDON, E.C. 
0 A 
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SUBSCRIPTIONS TO “NATURE.” 


. : d 
è Yearly a coa aaeoa hes 6 wee 28-0 
Halé-yearly . ©. 0. 2 2 2 ee 1s 6 eI 6 
Quarterly E E) 
To the United States, the Continent, &c. .— P 

S 
Yearly. ee eee ae ww ley 6 GO" GS 
Half-yearly . ere e Ce rs fae) 
Quarterly , A ons Ryne 8 o 

To India, China, and Japan :— 

s d 
Yearly “sa maa e eels, aa 32° ~6 
: Half-yearly , . 16 6 
Quarterly ae - 8 6 
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ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


CHARGES FOR ADVERTISEMENTS. | Dyspepsia, Mental and Physical Exhaustion, 


Three Linesin Column 2s. 6d. gd per Line after 
£s d 


One-Eighth Page, or Quarter Column . o 18 6 
Quarter Page, or Half a Column. ».115 0 
Half a Page, or a Column . svara oIa RO 
Whole Pag® - 660 


Money Orders payableto MACMILLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, W C. 


BACTERIOLOGICAL AND 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, WC 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 3s 6d. 


THE ENTOMOLOGIST’S MONTHLY > 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrett, J W Dovucras, W W Fow_er MA, 
FLS,R McLacuran, FRS,E Saunpers, F LS, and 
H T Sramton,F RS 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number ın each year 

Vols I to IX 1os each to purchasers of complete sets 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst'’s successors), 
x Paternoster Row 


N B —Communications, &c , should be sent to the Editors at the above 
aldress 
e 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, éc., &c., 
Of 277 STRAND, ESTABLISHED 1840 


Mr HENSON begs to announce that m consequence of the 


Lease of his Premises in the Strand having expired, he has 
removed to 


. 97 REGENT STREET, 
. LONDON, W. 
4 FEW DOORS FROM ST JAMES'S HALL 


Mr. HENSON has just received some choice Cornısh and 
Cumberland Minerals 


The volumes com- 


the succeeding 





Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink, Invigorating and Strengthening, 
For sale by all chemists 


Pamphlet sent post paid on application to 
e 


HISTOLOGICAL | Rumford Chemical Works, Providence, R. I., U SA. 





Now Reauy, the AUGUSI NUMBER of 
RESEARCH, 
A NEW IILUSTRATED SCIENTIFIC JOURNAI, 


Containng —Portrait and Biography of Sir Henry E Roscoe F RS, 
M P—Scientific Aspects of Health Resorts No 2, Buaton ~—Genlogical 
Rambles in Charnwood Forest —Manchester | echnical Scnool —The Bugle 
Coralline —Chester Museum —Photographic Notes —Ornithological Notes 
—Report of Meetings of Sciertific Societies, Reviews, &c 


Price 3d , by Post, 4¢ Annual Subscription, 3s , or, by Post, 4s 


May be obtained from all Bo kstalls, Booksellers, and Newsvendors, or 
from the Pubhsher, 32 Castle Street, Iiverpool, or from the London 
Publisher, E W Arren 4 Ave Mana Lane, EC 


Now Ready, Part I , Stitched in Paper Cove-s Medium 8vo, containing 
pp 1-xu , 1-250, and 71 Woodcuts, Price ros 


THE FAUNA OF BRITISH INDIA, 
INCI UDING CEYLON AND BURMA 
Published under the Authority of the Secretary of State for India in Council 
Edted by W T BLANFORD 


MAMMALIA. 
By W T BLANIORD, FRS 


Iondon TAYI OR & FRANCIS, Red Iion Court Fleet Street 
Calcutta THACKER, SPINK, & CO 
Bombay THACKER & CO, Limited 


Berin R ERIEDLANDER & SOEN, 11 Carls*rasse (1888) 


SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS 
=” (Royal Routezzä Crinan and Caledonian Canals ) 


ROYAL Mail Stearer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 a n, from Greenock at 9 am, in connection with 
}apress Trains from the South, for Oban, fort William, Inverness, Lochawe, 
Skye, Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c Official 
Guide, 3¢ , Illustrated 6d@ and xs ‘Lime Ball with Map and Fares, free 
from the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow 











THE BREWERS’ GUARDIAN. 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 


REVIEW OF THE MALT AND Hop TRADES, AND WINE AND SPIRIT TRADE 
RECORD 


e 
The Organ of the Country Brewers 


t The Brewers’ Guardian”’ 1s published on the evening ot every alternate 
Tuesday, and 1s the only journalofficially connected with brewing interests 

Subscription, 16s 6d per annum post free, dating from any quarter day 
Single copies zseach Registered for transmission abroad 3 


— 


N 
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‘MESSRS, MAGMILLAN AND COS MATHEMATICAL WORKS. . - 











‘ARITHMETIC AND MENSURATION. | ALGEBRA-- (continued) 


Arithmetic ın Theory and Practice By J Broox- | Algebraical Exercises. Piogressively Arranged By the 


S sE ` Rev C A JONES, MA, andC H CHEYNE, MA,FRAS, 
i aaie, ee te Sate aa ee Capes r Medion: | Mathematical Masters of Westminster School New Edition x18mo 
Revised Crown 80 4s 6d zs 6¢ SOLUTIONS AND HINTS 7s 6d 


I e 
Arithmetic for Schools. By Rev J B Locx, MA, | Arithmetic and Algebra, in the Principles and Applica- 
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Second Fdition, Revised Globe 8vo 4s 62 Or in Two Parts — | SMITH, MA New Edition, carefully Revised Crown 8vo 10s 6ď 
Part I Up to and including Practice, with Answers Globe 8vo 2s | . By H S HALL 
Part II With Answeis and 1o09 Additional F amples for Exercise Elementary Algebra for Schools. y r 
Globe 81o „s$ [A Aey 28 12 the press ' M A, formerly Scholar of Christ's College, Cambridge, Master of the 
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rected Globe8vo 3s 6% Waith Answers, 4s 6d 


Arithmetic for Beginners A School Ciass book of 
Com™MerciaL ARITHMETIC By hesameAuthor Globe 8vo 2s 6ď Algebraical Exercises and Examination Papers. To 
Ar th t 1l E n d E t P accompary ELLMENTARY ALGEBRA By the same Authors 
1tnmetica Xercises an xamination apers, Second Edition, Revised Globe 8vo 2s 6g 
With an Appendix containing Questionsın Logar:ithnsand Mensuration 


ce 
By H S HALL, MA., formerly Scholar of Christ's College, Cam. | Higher Alg ebra. A i Sequel to WLEMENTARY 
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Second Edition Extra fcap 8vo 2s 6a operations anc rules 

Rules and Examples in Arithmetic. By the Rev T A Treatise on Algebra, By the same Author. ‘Crown 
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' roofs, together wit citiona eorems and Exercises assıfie 
The Great Giant Arıthmos A most Elementary arith, and Arranged By H S HALL, MA, formerly Scholar of Christ’s 
Illustrat Globe 8 y 7 S s College, Cambridge, and F H STEVENS, M A, formerly Scholar of 
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Arithmetic and Algebra, ın then Principles and Applica- 
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8vo 6s 
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and III, 25 6d each Geometrical Teachng New Edition Crown 8vo ıs 

Shilling Book of Arithmetic for National and Ele- Euclid, BooksI andII By Cuartrs L Dopcson, MA, 
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| Second Edition Crown 8vo 6s 
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Algebra, For the Use of Colleges and Schools By the Use of Schools By F E KITCHENER MA, Head Master of the 
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Higher Trigonometry. By the same Author 








TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solution of 


Elementary Trigonometry. By the same Author 


Mr E 


Triangles By Rev J B 1OCK,M A, Senior Fellow, Assistant Tuto. 
and Lecturer of Caius College, Teacher of Physics in the University o 
Cambridge , formesly Assistant Master at Eton Globe 8vo 2s 6d 
Fifth 
Edition (ın this edition the chapter on Logarithms has been carefully re 
vised) Globe 8vo 4s 6d A Key ıs in the press 


J Rourn, DSc, FRS, writes —“It is an able treatise It 


takes the difficulties of the subject one at a time, and so leads the young 
student easily along ” 


Fifth Edi- 
Globe 8vo 4s 62 Both Parts complete ın One Volume Glcbe 


7s 6a 
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An Elementary Treatise on Plane Trigonometry. 
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With Examples By R D BEASLEY,MA_ Ninth Edition, Re 
vised and Enlarged Crown8vo 3s 62 


Treatise on Spherical Trigonometry. With Numerous 
Examples B@ WILLIAM J MCLELLAND, Sch B A, Principal of 
the Incorporated Society’s School Santry, Dubhn, and THOMAS 
PRESTON, Sch BA In Two Pars Crown 8vo Part I To the 
End of Solution of Triangles, 4s 6¢ Part II, 5s 


The Elements of Plane and Spherical Trigonometry. 


Trigonometry for Beginners. 


Plane Trigonometry. Foi Schools and Colleges 


By J C SNOWBALL, MA Feurteenth Edition Crown 8vo 


7s ba, 
By I  TopHUNTER, 


MA, ERS, DSc, late of St John's College, Cambridge With 
Numerous Kaamples New Edition 18mo 2s 6d KEY 8s 6d 


By the 


Same New Edition Crown 8vo 5s KEY tos 6d 


A Treatise on Spherical Trigonometry. By the Same 


New Edition, Enlarged Crown 8vo 4s 6a 
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Elementary Treatise on Partial Differential Equa. 


On the Algebraical and Numerical Theory 


tions Designed for the Use of Students in the Universities 
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Second Edition Crown 8vo 5s 6a 


By Sir G 
With Diagrams 
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of Errors 
of OBSERVATIONS and the COMBINATION of OBSERVA 
TIONS By the same Author Second Edition, Revised Crown 
8vo ós 6 


Elementary Applied Mechanics, Beg the simple: and 


Elementary Applied Mechanics, 


The Calculus 
DCL,FRS 


A 
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more practical Cases of Stress and Strain wrought out individually from 
first principles by means of Elementary Mathematics By T ALEX- 
ANDER, C E, Professor of Civil Engineering in the Imperial College 
of Engineering, Toker, Japan Part] Crown 8vo 4s 6d 


By THOMAS ALEX- 


ANDER, CF, Professor of Engineering in the Imperial College of 
Engineering, Toker, Japan, and ARIHUR WATSON 1HOMSON, 
CE BSc, Professor of Engineering at the Royal College, Cirencester 
Part II TRANSVERSE STRESS Crown 8vo ros 6d 


of Finite Differences. By G Boots, 


, late Professor of Mathematics ın the Queen’s Uni- 


versity, Ireland Third Edition, Revised by J F Mourton Crown 
8vo 105 6d 
Treatise on the Calculus of Variations, Ananged 


with the purpose of Introducing, as well as Illustrating, its Principles to 
the Reader by means of Problems, and Designed to present ın all 
Important Particulars a Complete View of the Present State of the 
Science By LEWIS BUFFEITCARLL,AM Demy 8vo ars 


n Elementary Treatise on the Planetary Theory, 
By C H H CHEYNEL, MA, FRAS With a Collection of 
Problems [Third Edition Edied by Rev A Freeman, MA, 
FRAS Crown 8vo 7s 6a 
Collection of Elementary Test-Questions in Pure 
AND MIXED MATHEMATICS, with Answers and Appendices on 
Synthetic Division, and on the Solution of Numerical Equations by 


Horner’s Method By JAMES R CHRISTIE, FR S, Royal Mili- 
tary Academy, Woolwich Crown 8vo 8s 62 


Mechanical Theory of Heat. By R Crausius Trans- 
lated by WarTER R “Browne, M A, late Fellow of Trinity College, 
Cambædge Crown 8vo ros 6d 


The Elements of Dynamic, An Introduction to the Study 


of Motion and Rest in Solid and Fluid Bodies 
er 


By W K CLIFFORD, 

RS, late Professor of Appled Mathematics and Mechanics at 
Unrversity College, London PartI Kinematic Crown 8vo Books 
I-III 7s 6¢ , Book IV and Appendix, 6s 
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Constructive Geometry, of Plane Curves 


Electric Light Arithmetic. 


Geometrical Treatise on Conic Sections. 


in accordance with the Syllabus issued by the Soctety for the Improve- 
ment of Geometrical Teaching By A COCKSHOTI,M A, formerly 
tellow and Assistant Tutor of Trinity College, Cambridge, and Assistant 
Master at Eton and Rev F B WALTERS, M A, Fellow of Queen's 
College, Cambridge, and Principal of King William’s College, Isle of 
Man With Diagrams Crown 8vo [lx the press 


Applied Mechanics: an Elementary General Introduction to 


the [heory of Structures and Machnes By JAMES H COITERILL, 
F RS, Associate Member of the Council of the Institution of Naval 
Engineers, Professor of Applied Mechanics in the Royal Naval College, 
Greenwich Medium 8vo 18s 


By R E Day, MA, 


Evening Lecturer in Experimental Physics at King’s College, I ondon 


Pott 8vo 2s 
By W H 


JREW, MA, St Johns College, Cambridge New Edition, En- 


larged Crown 8yo 5s 


Exercises ın Analytical Geometry. Compiled and Ar- 


ranged by J M DYER, MA, Senior Mathematical Master in the 
Classical Department of Cheltenham College With Illustrations 
Crown 8vo 4s 6d 

By T H 


EAGLES, M A, Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper's Hill 
With Numerous Examples Crown 8vo rzs 


Note-book on Practical Solid or Descriptive Geometry 


The Differential Calculus. 


Conta ning Problems with nelp for Solutions By J H EDGAR,M A, 
Lecturer on Mechanical Drawing at the Royal School of Mines, and G 
S PRITCHARD Fourth Edition, Revised by ARTHUR MEEZE 


Glove 8vo 4s 6d 
With 


Applications and 


Numerous Examples An Flementary Treatise by JOSEPH FD- 
WARDS, M A, formerly Fellow of Sidney Sussex College, Cambridge 


Crown 8vo tos 6d 


By the 
ERRERS, M A, Master of Gonville and: tt College, 
6s 6 


the Method of Reciprocal Polars, and the Theory of Projectors 
Rev NME 


Cambridge New dition, Revised Crown 8vo 


An Elementary Treatise on Spherical Harmonics, and 
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' An Elementary Treatise on Curve Tracing. 


l 
An Elementary Treatise op Trilinear Co-ordinates, 
| 
| 


SUBJECIS CONNECTED WITH THEM. 
Crown 8vo 7s 6d 
Treatise on Differential Equations, By ANDREW 


RUSSELL FORSYIH, MA,FRS, Fellow and Assistant ‘Lutor of 
Trinity College, Cambridge 


By the same Author 


8vo ras 

By 
PERCIVAL FROST, MA, DSc, formerly Fellow of St John’s 
College, Cambridge , Mathematical Lecturer at King’s College 8vo 
12s 


Solid Geometry. By thesame Author ThndEdition Demy 


8vo 16s HINTS FOR THE SOLUSION 8vo 8s 6a 


A Treatise on Elementary Statics. By JOHN GREAVES, 


M A , Fellow and Mathematical Lecturer of Chnist’s College, Cambridge 
Second Edition, Revised Crown 8vo 65 6d 


Statics for Beginners, By the same Author 


[Immediately 


Differential and Integral Calculus. With Applications 


ByA G GREENHILL, M A, Professor of Mathematics to the Senior 
Class of Artillery Officers, Woolwich, and Examiner ın Mathematics to 
the University of London Crown 8vo 7s 6d 


An Elementary Treatise on the Differential and 


INTEGRAL CALCULUS, for the Use of Colleges and Schools By 
G W HEMMING, MA, Fellow of St John’s College, Cambridge 
Second Edition, with Corrections and Additions 8vo gs 


The Mathematical Theory of Perfectly Elastic Solids, 


A 


with a short account of Viscous Fluids An Elementary [reatise By 
WILLIAM JOHN IBBETSON, MA, Fellow of the Royal Astro- 
nomical Society, and of the Cambridge Philosophical Society, Member ° 
of the London Mathematical Society, late Senior Scholar of Clave 
College, Cambridge 8vo ars 


Treatise on the Theory of Friction. By Joun I 


JELLETT, BD, Provost of Inmty College, Dublin , President of the 
Royal Irish Acaaemy 8vo 8s 6¢ 


Integral Caleulug, an Elementary Tieatise ondhe , Founded 


on the Method of Rates or Fluxions By WILLIAM WOOLSEY 
JOHNSON, Profeseor of Mathematics at the US Naval Academy, 
Annopolis, Maryland Demy 8vo gs 
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NEW, RARE, A AND INTERESTING MICROSCOPIC OBJECTS; 


Reproductive Organsof Orchis, Section through Pistil, Anther, Pollen- Section of Barbadoes Rock, show ng Polycistina I % 
tube, and Ovary Quite New x 6 | Section through Head of Foetal Rat Very Perfect 2 o 
Budding Stem of Citron 1 o  Actinomycosis in Section’ of Tongae of Cow 2 o 
Section through entire Bud of Lily, showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one eae a 20 
grains, Petals, &c , 2 set 2 o | Very fine Opaque Groups of Diatoms » 38,45, and 5s each 
Fertile Branch of Chara, showing Anthendia and Archegonia x o | Type Shde ofabout seventy Diatoms from amaru Nz 10 6 
Anatomy of Leaf, nine Pieces on one Slide 2 6 | Ho-1zontal Section through entire Young Fro 2 0 
Antheridia and ‘Archegonia of Moss, mounted separately on one Five Typical Examples of Blood —from I Mans Bird, Fish, Snake, and 
lide 20 rog—on one Slide § 0 
Fungoid Blight of Grape Vine, Oidium Tucker I1 6 | Transverse Section through att Tooth of Horse Very Fine 6 a 
Unicellular Plant Pratococcus viridis 1 0 | Spinning Organs of Silkwor s i 
Yeast Plant, Torula Cerevisıiæ zx o ' Licmophora flabe lata Very: Good I e 


CLASSIFIQD LIST OF 40,000 FIRST-CLASS OBJECTS ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
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The body s made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment Three achromatic powers of excellent defining 
power,r-inch, 4-inch, and } mch , adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c 


Price £3 15s. Od. 
New illustrated Catalogue of Microscopes free 


JOHN BROWNING, 63 Strand, London, W C. 
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THE JOURNAL OF PHYSIOLOGY. 


:dited, with the Co operation ip England of Prof W RUTHERFORD, 
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OWENS COLLEGE, 


VICTORIA UNIVERSITY, MANCHESTER 
SESSION 1888-89 
PRINCIPAL—J G GREENWOOD, LLD 


ARTS, SCIENCE, & LAIV DEPARTMENT 


PROFESSORS AND LEICTURFRS 


Greek Hulme Professor, J STRACHAN, WA 
Greek Test Criticism Prof J G GREENWOOD, LLD 
atin 


} Prof A S WILKINS, Litt D 


Smith Professor, 1 N IOLLER, MA 
Prof A W WARD, Itt D 
Lecturer, Rex L M SIMMONS, BA 
Lecturer, V KASTNER B-cs-L 
Lecturer H HAIER, PhD 
Prof A W WARD, Litt D 
Prof R ADAMSON, MA, LLD 
Faulkner Professor, J F & MUNRO, LL D 
Prof A HOPKINSON, MA,BCL 
'Prof J E C MUNRO, LLM 
7 Reader ın Real) W A COPINGER, Bar 
\ Property &c } nster at-Law 
ı Readerin Com- \ 1 F BYRNE, BA, Bar- 
‘mon Law rister-at-Law 


} Beyer Professor, L LAMB, MA, FRS 


Comparative Philology 
English Language 
English Literature 
Hebrew and Arabic 
French 

Geiman 

History 

Logic and Philosophy 
Pol:tical Economy 


Law Se 


Mathematics (Pure and Ap 


plied) 
sLangwortys Professor, ARTHUR SCHUS 
Physics IER, AAD, ERS 
\prof T H CORE, MA 
Civil and Mechanical In- 
gineering Beyer Professor OSBORNL REYNOLDS, 


Geometrical and Mechan 
ical Drawing 

Chemistry and Metallurgy 

Organic Chemistry 

Technival Chemis try 


LLD,F RS 


Prof H B DIXON, MA,FRS 
Prof C SEHORLEMMER, FRS 
Lecturer, WATSON SMITH, FOS 


Mineralogy Lecturer, A BURGHARD1, Ph D 
Zoology Beyer Professor, A M MARSHALL, F RS 
Botany Prof W C WIILIAMSON,} RS 


Geology and Paleontology Prof W BOLD DAWKINS, MA,}E RS 
W  SLIRLING, 


Physiology and Histology { Brackenbury Professor, 
Freehand Drawing Š 
Harmony, &c Lecfurer, H HILLS, Mus D 


With ASSISTANT LECTURERS in all the Principal 
Departments 





The SESSION of the DAY CLASSIS wil be OPFNED with an 
INIRODUCTORY ADDRESS by Prof ROBERI ADAMSON, on 
TUESDAY, October 2, at 11 30a m , and the SESSION of the EVENING 
CLASSES with an ADDRESS by Mr LAIL, an MONDAY, October 15, 
at7 30pm 


There are two Halls of Residence associated w th the College 


Prospectuses of the different depirtmen’s — 
I DAY CLASSES 
II MEDICAL DEPARTMENT 
Ill DLPARIMENT FOR WOMEN, 
IV EVENING CLASSES, 
and also the Prospectuses of Intrance Scholarships and Exhibitions will be 
forwarded on application to the Registrar 


HENRY WM HOLDER, M A, Registrar 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL 
ALBERT EMBANKMENT, LONDON,S E 


The WINTER SESSION of 1888-89 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Dr CULLING- 
WORTH, at 3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 gmneas and 
460 respectively, open to all first-year Students will be offered for com- 
petition The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Cand.dates 

Special Classes are held throughout the year for the “ PRELIMINARY 
SCIEN ILIFIC” and “INTERMEDIATE M B” Examinations of the 
UNIVERSITY of LONDON 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided 

Alt Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
dessional Examinations, as also several Medals 

The Fees may be paid in one sum or by instalments Entries may be 
maae to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years , also for 
Dental Students and for Qualified Practitioners ô 

Medical Vractitioners, Clergymen, and private families residing m the 
neighbourhood receive Students for residence agd supervision, and a register 
of approved lodgings ts kept in the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre 


tary, Mr GEORGE RENDLE.« 
E NETILESHIP, Dean 





eee 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION tg 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent *o his subscribers Hydatina scuta, with sketch and 
description He also sent out Cristatella mucedo, Alcyonella fungosa, 
Leptodora hyalma Lrachionus pala, Lophopus crystallinus, Méhcerta 
ringens, Stephanoceros, Argulus foliaceus, Volvox globator , also Amceba, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's) 
B ological Laboratory work 

Weekly announcements will be made in this place of Organisms T B 


Is supplying 
Specimen Tube, One Shilling, post free. 7 


Twenty-six Tuoes in Course of Six Months for Subscripizon of £1 18 p 
or Lwelve Tubes for 10s 6d 


Portfolto of Drawings, Eleven Parts, 1s each 


BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
22 ALBEMARLE STREET, LONDON, W 


The NEXT ANNUAL GENERAL MEETING will be 
BATH, commencing on WEDNESDAY, SEPTEMBER 5 


PRESIDENT-ELECT 
Sır FREDERICK J PRAMWELL, DCL,FRS,MInsttCE 


r 
NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are 
requested to give early ~otice of their intention to offer Papers 
Information about Lodgings and other Local Arrangements may be 
ob amed ‘rom the Local Secretaries, 13 Old Bond Street, Bath 


A T ATCHISON, Secretary. 


HERIOT-WATT COLLEGE. 
Pnrapil } GRANT OGILVIE, MA,BSc,F RGS 


SESSION 1888-39 commences on MONDAY, October 8 

‘Lhe COI LEGE 1s completely equipped for providing Higher TECH- 
NICAL and COMMERCIAL EDUCALION 

Lhe Ce endar of the College contains full information as to the Courses of 
Instruction, Classes, Libora ores, and Fees It may be obtained at the 
‘Leiasurer’s Oi FICK, 21 St Andrew Square, or from the LIBRARIAN at the 


Coilege, Price 6g , by Pest, 8d 
DAVID LEWIS, Treasurer 


Treasurg’s Chambers, 21 S- Andrew Square, 
Edinburgh, July 21, 1888 


~~ CENTRAL INSTITUTION _ 


OF THE 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS, under the direction of— 
W C Unwin, FRS,MICE Professor of Engineering 

W E ARTN, ERS Professor of Physics 
H E Arwstronse, PhD, FRS Professor of Chemistry 
O Henru, PhD, FRS Professor of Mathematics 


The new SLOSION commences on OCTOBER 2, 1888 

‘Lhe Matriculanun Examiration for Students entering for a complete 
Course, with a view of qualifying for the Diploma, commences on TUESDAY, 
September25 or fursher particulars apply to the Organizing Director, 
ahibition Road, London, S W 


VICTORIA UNIVERSITY 


AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty oF Medicme) will be held in OWENS COLLEGE (MAN. 
~HESTER), UNIVERSITY COLLEGE (LIVERPOOL), and (YORK- 
SHIRL COLLEGE (LEEDS), on MONDAY, September 24, awd 
following days 

A PRELIMINARY FXAMINATION (introductory to the Faculties of 
Art, Science, and Law) wil be held m OWENS COLLEGE (MAN- 
HESTER), UNIVERSITY COLLEGE (LIVtRPOOL), and YORK- 
SHIRE CuULLEGE (LEEDS), on MONDAY, September 24, and 
following days 

Notice (272 242 et271g) of intentior to be present should be sent on or before 
MONDAY, September 10, to the UNIVERSITY REGISTRAR, from 
whom Conditions of Entrance, and further Particulars as to those and other 
Examinations can be obtained 

Manchester, 1288 


UNIVERSITY OF ABERDEEN 


‘Ite CHAIR of CHEMISTRY ın this University, in the*Patronage of 
the Un vers ty Court, being about to become Vacant by the Retirementeof 
Prof Brazier, by a Minute of said Ccurt, Candidates are requested to 
Indge Apphcatous, with such ‘estimomals as they may, think fit, @ the 
tands of the SECRETARY of the Court, ROBERTI WALKER Esq, MA, 
University Library, Aberdeen, cr or before SEPTEMBER 15 ensuing 

‘The Secretary will afford such further raftrmation as may be desired 


University of Aberdeen, August 4, 1888 
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“6 THE LONDON HOSPITAL AND THE 
. MEDICAL COLLEGE, MILE END, E. S T A N D A R D 
s 
The SESSION 1888-89 will COMMENCE on MONDAY, October 1, 
1888 ‘Lhe new buildings, which were opened by T RH the Prince and granted since 1865 Fave each year 
Princess of Wales on May 21, 1887, afford more than double the accommo- PO LI C l ES exceeded £1 000,000 sums assured 
dation which was provided formerly a result maintained uninterruptedly 


by no other Office ın the United Kingdom Funds, 
FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and | for so long a period by e 
£20, will be offered forcumpetition at the end of September to new Students | Of MalLous, increasing annually 


Fees for Lectures and Hospital Practice, 90 Guineas ın one payment, or 
roo Guineas in three instalments All Residentand other Hospital Appoint- STANDARD LIFE OFF ICE, 
ments are free, and thegiolders of all the Resident Appointments are provided 83 KING WILLIAM STREET, LONDON, E C 


with rooms and board entirely free of expense The Resident Appoint- 

ments consist of 8 ive Honse-Physicianacs, Five House:Sürgeoncies; One 
e Accoucheurship, One Receiving-Room Officer, an ne Senior Dresser to 5 

Out Patents Dressers and Maternity Pupils also reside in the Hospital Sale Dp Auction. 
Special Classes for the Preliminary Soin and Intermediate aE B 
Examinations of the University of London, and for the Primary an ass 
Enxammations for the Fellowship of the Royal College of Surgeons of TUESDAY NEXT, SALE No 772 


England are held throughout the year Special entries may be made for NATURAL HISIORY SPECIMENS 
Medical and Surgical Practice 


The London Hospital 1s now in direct communication by rail and tram MR. J C STEVENS will Sell by Auction, 





with all partsofthe Metropolis, and the Metropolitan, Metropolitan District, at his Great Rooms, 38 King Street, Covent Garden cn TUESDAY 

East London, and South Eastern Railways have Stations within a minute’s Neat, August 21, at hilf-past 12 precisely, Birds’ Eggs from Madagascar 

walk of the Hospital and College and other parts, includ 1g many varieties , a Feather Model of the Great 

~ 7 Auk made according to Yarrells description of the true bird, also 

For prospectus and particulars apply personally or by letter to Insects, Bird and Amcial Skins, Horns, about roo Lots of Minerals, 
e MUNRO SCOTT, Warden Cabinets, Show cases and various Natural Hı tory Specimens 











On view Morning of Sale, and Catalogues had 
GUY’S HOSPITAL MEDICAL SCHOOL. THE NEW PATENT 
The WINTER SESSION commences on MONDAY, OCTOBER 1 


| 
Eignin dae eo aw earner | WATKIN ANEROID BAROMETER. 

| 

| 


"There are Wards for Obstetric and Ophthalmic cases and other special De 
partments Special Classes are held in the Hospital for Students prepar ng 
for the Examinations of the University of London, and other Higher 
Examinations 


' APPOINTMENTS —The House Surgeoncies House-Physiciancies, 
Dresserships, and all other Appointments are made str ctly in accordance 
with the merits of the Candidates and without extra payment Thee ire 
also a large number of Junior Appointments, every part of the Hospital 
pee being systematically employed for instruction, so that students who 

ave completed their preliminary studies e sewhere may enter at once upon 
the practice of the Hospital 


ENTRANCE SCHOLARSHIPS —Open Scholarship of 125 Guineas 
in Classics, Mathematics and Modern Languiges Open Scholarship of 
125 Guineas in Chemistry, Physics, and Biology 








This wonderful In- 
strument, the invention 
of Mayor WATKIN, 
RA, 1s made with 
three Circles of Figures 
instead, of one, thus 
giving a much more open 
scale, combined with 
greater length of range 
It 1s marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


“ Aneroid of the 
Future ” 


PRIZES are open to Studen's ın their various years, amounting ın the 
aggregate to more than £300 During the past year the accommodation in 
the PHisiotocicaL and ParnotocicaL Departments has bedh greatly in 
creased, ind a STUDENTS CLuB has been opened in the Hospital, containing 
a Dining Room, Reading Reoms, and a large Gymnastum 


COLLEGE —A Residential College ıs ın course of erection upon a site 
immediately contiguous to the Hospital, to accommodate about Fifty 
Students in addition to the Resident Staff of the Hospital 


For Prospectus and further information apply to the Dean, Dr PERRY, 
Guy’s Hospital, Lo-don, S E 





J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 





THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1888-89, will commence on MONDAY, 
October 1, when the Prizes will be distributed by Sir Arthur T Watson, 
Bart , Q C, and an Introductory Address will be delivered by W Faster, 
Esq, MA,FCS 

‘lwo Entiance Scholarships (value $100 and £0) will be open for com- 
petition on September 27 and 28 

The School Buildings have been recently enlarged, conprismg new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room 

Besides Scholarships and Prizes there are annually S1xTEEN RESIDENT 


e Hospital Appomtments open to Students 


‘The Compos tion Fee for the whole Medical Curriculum is £100 Special A CID PHO SPHATE 
provision is made for Dental Students and for Candidates for the Preliminary . 
Scientific (M B ) Examınaton 

‘The Residential College adjo.ns the Hospital, and prosides accommodation 















T Tea 


i thirty Students aida Resident Warden. asa A liquid preparation of the phosphates, recommended by 
rospectuses and all pariculars may be obtamed from the Resident f 
Medical Officer at the Hospital, or from A PERGE COULD physicians for 
EARCE G , Dean x a a 
| Dyspepsia, Mental and Physical Exhaustion, e 
[i 
I 


Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Hic. 





HOLLOWAY S: PILLS, eae 
‘ E-i. : yA’ oe mi gi a: W 

ALUEEN EY: kA tet roth Serene eS h MEDICINE 
%s a Certain Cure for all Disorders of the LIVER, STOMACH Temakes a Deleon. Drink Invigoratng and Strengthening. 
AND BOWELS A Great PURIFIER of the BLOOD, a | '°7S#le by all chemists. 

Powerful Invigorator of the System, ın cases of WEAKNESS Pamphlet sent pos? paid on application to 


AND DEBILITY, and ıs unequalled ın Female Complamts. | Rumford Chemical Works, Providence, R. I., U.S.A, 


T~ 


H 
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Mathematical Instrument Manufacturer to H M Government, Council of 
India, Sctence and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp MEDAL ın the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address —GREAT TURNSTILE, HOLBORN, LONDON, W C 





Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant sıze), Shorthana, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Vory fluid ink, used withordinary pen and paper Auto Circulars resemble 
writter letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPTe (A ET Co, La), 


London Wall, London, and 52 Princess Street Manchester 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep A CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 
(Near the Philharmonic Hall, dpposite the Church for the Bind), 





WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED, 


JAMES R. GREGORY, 


Mineralogest and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACIICAL WORK ROCK SPECIMENS AND ROCK SEC 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


- New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 


Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


OXYKYDROGEN LIMELIGHT. 


SEASON 1888-89. 


COMPRESSED GAS SYSTEM. 


Mast convement, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses 











For Prices of highly-mproved Steel Gas Cyhnders and other Apparatus, 
address— 


HOWARD LANE,& CO., 
175, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


T 


Now Ready, the AUGUSI NUMBER of 
RESEARCH, ° 
A NEW ILLUSTRATED SCIENTIFIC JOURNAL, 
EniTED BY A NORMAN TATE, FIC, FCS, FGS, & 


e 
Containing —Portrait and Biography of Sir Henry E Roscoe F'RS, 
M P —Scientrfic Aspects of Health Resorts No 2, Buaton —Geological 
Rambles Charnwood Forest —Manchester J echnical Schoul —The Bugle 
Coralline —Crester Museum —Photographic Notes —Ornithological Notes 
—Reports of Meetings of Sc entific Societies —Reviews, &c 


Price 3d , by Post, 47 Annual Subscription, 3s , or, by Post, 4s 


May be obtained from all Bookstalls, Booksellers, and Newsvendors, or 
from the Publisher, 32 Castle Street, Liverpool ,eor from the London 
Publisher E W ALLEN 4 Ave Mam Lane, E C 


Just Published 
Dr ANT FRITSCH 


FAUNA DER GASKOHLE, Part 7, con- 


taming ro Plates :Jlustrating the genus Cfenodus The Text also con- 
tains Notes on Situnan and Devonian Dipno, and Figures of the 
Genera D.pnores Gomphotepis, Phyllolepis, Megapleuron, Holodus, 
Palzolaphus, and Archzonectes Price 30 Marks 


Prague F RIVNAG 


‘The Author also offer. a Series of Restorations of Twelve Genera of 
Stegucephalı, described in the first volume of the work ‘Fauna der 
Gaskoble’* lhes are modelled of the natural size by the Author, and 
then cast in bronze and finely cisselated The whole forms a mice group on 
a rock, and ıs an irstructive illustration of vertebrate lige in the Perman 
reriod Price £10 





Prague Breute Gasse 25 


INTERNATIONALES ARCHIV FUR 
ETHNOGRAPHIE _ Herausgegeben von Dr Krist Bahnson in 
Copenhagen, Dr F Bors in New York, Prof Guido Cora in Turin p 
Dr G_J Dozy m Noordurjk bei Leiden, Dr E T Hamy ın Pass , 
Prof Dr E Petri m St Petersburg, J D E Schmeltz in Leiden, 
Dr L Serrunerın Leiden, Dr Hjalmar Stolpe in Stockholm, Prof 
E P ly'orın Oxford Redaction, J D E Schmeltz, Corservator am 
Ethnogiapmschen Reichsmuseum in Leiden Ilustrated with Coloured 
Plates PARI 4 of Volume I , with Eight Plates, 1s now ready 
Annual Subscription for Six Parts, 20s 
Fach Part Separately, 3s 6d 


TRUBNER & CO, Ludgate Hull 
Now Ready Price 5s g 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vol XVII% No 1, August 1£88, contams Papers by Prof FLOWER, 

B, Dr J G GARSON B H CHAMBERLAIN, A W HOWII1, 
F GS ,and FRANCIS GALTON, F RS, Anthropological Miscellanea. 
With 5 Plates 


London TRUBNER & CO, Ludgate Hill, EC 
MINERALS —Valuable, l. arge, and Varied 


Collection worth £109 Must be Sold Money wanted What Offers? 
—J H Nicos, 23 Wes: End, Rearutn, Cornwall 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, ın Mahogany Cabinets roo Specimens, 25s 
200 ditto, 5os ‘The best value obtainable 

Micro Sections of Rocksin great variety Cabinets, Glass-topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840 


Mr HENSON begs to announce that ın consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST JAMES'S HALL ° 


Mr HENSON has just received some choice Cormsh and 
Cumberland Minerals, 





London 
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SUB6CRIPTIONS TO “NATURE” 
. Š d 
2% 


e Yearly KEOS ALA A r } o 
Halftyearly .. 0... 2 ee +14 6 
Quarterly è E ee? Gie - 7 6 

To the United States, the Continent, &c — 3 

s 

Yearly .. a. aa ccce e306 
Half-yearly . . $ š .. I5 6 
Quarterly °.. : Eros 8 o 

To [ndia, China, and Japan — 

s s ad 

. Yearly , e.. à 32 6 
Half-yearly 7 16 6 
Quarterly : Š x 8 6 


Money Orders payableto MACMILLAN & CO 


OFFICE 29 BEDFORD STREET, STRAND, W C 





F. H. BUTLER, M.A.oxon,, A R.S.Mines, &., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Scientific Collections and Apparatus of all hinds in Stock or to order 
Microscopes Macroscopical Glass—best Englısh make—Shps from 3s 6d 
per gross, Covers 3s 3d to 48 6d peroz , Rack Bones for 6 to 72 slides, 3d to 
Js , Boxes and Zatnets with or without Collections , Card Trays, Post 
Boaes Ores, Minerals, Rocks, Fossils, from 3g each , Students’ Collections 
at especially cheap rates , Zoological and Botanical Specimens supplied at 
short notice A large series of Roch sections and mounted Diatomacez on 
view 

Just received —An eatensive Collection of beautiful mineral specimens, 
both Bntish and Foreign ‘Lhe new rock-sections include Andesitic Dolerite 
(Zirkel, Zeztsch d Geol Ges , xani , 28) from Drumadoon Pont, Arran, 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO (Established 1852) 
Patronized by H M the QUEEN Contractors to H M Goternment 
Manufacturers and Erectors of every description of 
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ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lests Post Free 


22 Kirkgate Buildings, Huddersfield 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EG 


Telegrams—‘‘TONNERRE LONDON” 





BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents f@r the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 


LANE, COVENT GARDEN, 
LONDON, WC. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s 6d, 


° 
34, MAIDEN 
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THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Leccurers and others, wile the light 3s most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF GHEMICAL APPARATUS ; 


Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 


JOHN J GRIFFIN Anp SONS, 22 GARRICK STREET, 
LONDON WC 


COLLECTION OF MINERALS 
FOR SALE. 


MR HENSON, of 97 Regent Street, begs *o announce that the two 
Magnificent Cabinets containing Minerals and Fossils will be sold by 
Auction at Messrs STEVENS, King Street, Covent Garden, at their next 


Mineral Sale 
SAMUEL HENSON 


(From 277 Stand), 
97 REGENT STREET, 
LONDON, W 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY 
S P THOMPSON, Principal 
DAY DEPARTMENT for Students not under 14 years of age 


The College Courses of Instruction in Laboratory, Lecture-room, Work- 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers, 
and Technical Chemists, commence on TUESDAY, October 2 

Chemica] Laboratories specially organized for Instruction in Technical 
manufacturing processes 
Pees o Session, inclusive of Laboratories, Workshops, and Drawing. 

ffice, 

The Entrance Examınatıon will take place on WEDNESDAY, September 
26 at 100’clockam 

Scholarships of £30 a year each, and the Holl Scholarship of £20a year, 
all tenable for two years, will be awarded (ın accordance with the several 
schemes) on the results of the Entrance Examination 

For particulars of Scholarships and Programmes of Instruction, apply at 
the Technical College, Leonard Street, City Road, EC , or at Gresham 


College, E C WATNE 
WALTER S PRIDEAUX, } Hon Secs 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrett, J W DoucLas, W W Fowrer,M A> 
FLS,R McLacuran, FRS,E Saunpers,F LS, and 
H T Stainton, F RS 











This Magazine, commenced ın 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subseription—Six Shillings per Volume, post free 
mence with the June number ın each year 

Vols I to IX xos each to purchasers of complete sets 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
x Paternoster Row 


N B —Communications, &c , should be sent to the Editors at the above 
aldress 


The volumes com- 


the succeeding 
e 
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MESSRS. MACMILLAN AND 00.6 MATHEMATICAL WORKS. , - 








HIGHER MATHEMATICS 


Cuve Tracing in Cartesian Co-ordinates. By Wir LIAM 
WOOLSEY JOHNSON, Professor of Mathematics at the U S Naval 
Academy, Annopohis, Maryland Crown Eso 4s 6d 

Examples m Physics By D E Jonzs, BSc, Lecturer 


m Physics in University College, Aberystwith Fcap 8.0 
[Iz the press 


Introduction to Quaternions, with Numerous Examples 
By P KELLAND,M A,FRS,andP G TAIT, M A, Professors in 
the Department of Mathematics in the University of Edinbutgh Second 
Edition Crown 8vo 75 éd 

How to Draw a Straight Line. a Lecture on Linkages, 
By A B KEMPE With Illustrations Crown 8.0 18 6d (Nature 
Seres ) 

The Mechanics of Machinery. By A B W KENNEDY, 


F RS, M Inst CF, Professor of Engineering and Mechamcal Techno- 
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Higher Trigonometry. By the Rev J B Lock, M A, 
Teacher of Physics in the University of Cambiidge Fifth Edition 
Globe 810 4s 6a 

Dynamics for Beginners. Globe 
Bvo 3s 6d 

Statics for Beginners, By the same Author 


By the same Author 


Globe 8vo 
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Chemical Arithmetic, Waith 1200 Examples By SYDNEY 
LUPION, MA,FCS, FIC, formerly Assistant Master in Harrow 
School Second Edition Fcap 8vo 4s 6d 


Physical Arithmetic, By ALEXANDER MACFARLANE, 


MA,DSc,F RSE, Examiner in Mathematics to the University of 
Edinburgh Crown 8vo 7s 6d 


Kimematics and Dynamics. An Elementary Tieatise 
By JAMES GORDON MACGREGOR, M A, DSc, Fellow of the 
Royal Societies of Edinburgheand of Canada, Munro Professor of Phy- 
sics in Dalhousie College, Halifax Nova Scotia With IJilustrations 
Crown 8vo _ 10s 6d 

A Text-book of the Method of Least Squares, By 
MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh 
Unis ersity, Member of the American Philosophical Soc ety, American 
Association for the Advancement of Science, &c Derry 8vo 8s Ed 


Elements of Descriptive Geometry ByJ B MILLAR, 
CE Asststant Lectmer in Engineering in Owens College, Manchester 
Second Edition Crown 8vo 6s 


Weekly Problem Papers. Wıth Notes intended fo: the 


use of Students preparing for Mathematical Scholarships, and for the 
Junior Members of the Universities who are reading for Mathematical 
Honours By the Rey JOHN J MILNE, MA, Private Tutor, 
Member of the London Mathematical Soctety, late Scholar of St John’s 
College, Cambridge Pott 8vo 4s 6g 


Solutions to “Weekly Pioblem Papers.” By the same 


Author Crown 8vo ros 6d 


Companion to ‘‘ Weekly Problem Papers.” 


same Author Crown 8vo ws ód 


A Tieatise on the Theory of Determinants. With 
graduated Sets of Examples For use n Colleges and Schools By 
THOS MUIR, MA, F RSE, Mathematical Master in the High 
School of Glasgow Ciown 80 75 6a 


An Elementary Treatise on Mechanics For the use 
of the Jumor Classes at the University and the Higher Classes in 
Schools By S PARKINSON, DD, FRS Tutor and Pizlector 
of St John’s College Cambridge With a Collection of Examples 
Sixth Edition, Revised Crown 8a gs 6g 


Lessons on Rigid Dynamics. By the Rev G PIRI, 
M A, late Fellow and Tutor of Queen’s College, Cambridge, Professor 
of Mathematics in the University of Aberdeen Crown 8vo 6s 


An Elementary Treatise on Conic Sections and Alge- 
BRAIC GEQMETRY With Numerous Examples and Hints for 
their Solution especially, designed for the use of Beginners By G 
H PUCEDE, MA Fifth Edittion, Revised and Enlarged Crown 

vo 7S 


Differential Calculus, an Elementaiy Tieatise on the, 
Founded on the Method of Rates or Fluxions By JOHN MINOT 
RICE, Professor of Mathematics ın the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Academy Third *Edition, Revised and Cor- 
rected Demy 8vo 18s Abridged Edition, gs 


By the 


HIGHER MATHEMATICS (continued) 
The Kinematics of Machinery Outlines of a Theory of 


Machines By Prof F REULEAUX_ Translated and Fdited by 
Prof A B W Kazvynepy FRS, CE With 450 Illustrations 
Medium ŝto 215 


Treatise on Marine Surveying Jkepared for the Use 
of Younger Nasal Officers Wath Questions for Examinations and 
Exercises principally from the Papers of the Royal Naval College 
With che Results By Rev JOHN L ROBINSON, Chaplain and 
Instructor in the Royal Naval College, Greenwich With Illustrations » 
Crown 8vo 7s 6g 


A Treatise on the Dynamics of the System of Rigid 
BODIES By EDWARD JOHN ROUTH, DSe LLD,FRS, 
Fellow of the University of London, Hon Felluw of St Peter’s College, 
Cambndge With Numerous Examples Fourth and Enlarged Edition 


lwo Vols 8o Vol I Elementary Parts 14s Yol II The 
Advanced Parts 14s 
Stability of a Given State of Motion, particularly 


STEADY MOTION By the same Author Being the Adams Prize 
Essay ‘or 1877 8vo 8s 6a 

Conic Sections By CHarirs SMITH, MA, Fellow and 
Tutor of Sidney Sussex College, Cambridge Fourth Edition Crown 
8vo ~s óa 

An Elementary Treatıse on Sold Geometry. Second 
Edition By the same Author Crown 8vo gs 6d 

A Treatise on Dynamics of a Particle With Numgrous 
Examples By Prof TAIT and Mr STEELE Fifth Edition, 
Revised Crown 810. 125 

A Treatise on the Motion of Vortex Rings. By J J 
‘THOMSON, Fellow of Trmty College, Cambridge, and Cavendish 
Professor of Eaperimental Physics, Cambridge Being an Essay to 
which the Adams Prize was adjudged in 1882 in the University of 
Cambridge With Diagrams 810 

Applications of Dynamics to Physics and Chemistry 
By the same Author Crown 8vo 7s 6¢ 
Woiks by I TODHUNTER, MA, FRS, DSc 

Late of St Jchns College, Cambridge 

Mechanics for Beginneis With Numerous Examples 
New Editon x18mo “4s 6¢ KEY 6s ód 

An Elementary Treatise on the Theory of Equations, 
New Editon, Revised Crown8vo 9s 6g 

Plane Co-ordinate Geometry, as Applied to the Stiaight 


Line and the Conte Sections With Numerous Examples New 
Editior, Revised and Enlarged Crown 8&0 7s 6¢ KEY ros 6a 


A Treatise on the Differential Calculus. With Nume- 
rous Laamples New Edition Crown 8vo ros ôf KEY 
tos 6d 


A Treatise on the Integral Caleulus and its Applica- 
TIONS With Nurerous Ex,amples New Edition, Revised and 
Enlarged Crown 8vo os 
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SIONS New Edition, Revised Crown 8vo 4s 

A Treatise on Analytical Statics, With Numeious 
Easampies Fifth Edition “Edited by Prof J D Everett, F RS, 
Crown 8vo ros 6d 

A History of the Mathematical Theory of Probability, 


from the time of Pascal to that cf Laplace 8vo 1s 
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AND IHE FIGURE OF THE EARTH, from the tıme of Newton to 
that of Laplace 2vols wo 245 


An Elementary Treatise on Laplace’s, Lame’s, and 
BESSEL’S FUNCTIONS Crown8vo ros 6d 


Sohd Geometry and Conic Sections 
on Transversals and Haimonic Division For the Use of Schools 
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Edition Extra fcap 8vo 35 6¢ à 


Woolwich Mathematical Papers, fo. Admussion into the 
Royal Miltary Academy, Woolwich, 1889—1884 inclustve Crown 810 
3s 
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Gravitation an Elementary Explanation of ' 


the Principal Perturbations ın the Solar System By the same Autho~ 


Second Edition Crown 8vo 7s 6d 

Elementary Applied Mechanics. Being the 
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By 1 ALEXANDER, C E Professor of Civil Engineering in the Im 
perial Collegeof Engineering, Tohei, Japan Crown 8vo PartI 4s 6¢ 


Elementary Applied Mechanics By Thomas 
ALEXANDER, CE, Professor of kngineering in the Imperial Col- 
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Illustrations Crown 8vo 4s 6a [Nature Series 

Mechanical Theory of Heat By R Clausius 
Translated by WALTER R BROWNE, MA, late Fellow of Trinity 
College, Cambridge Crown 8vo 10s 6¢ 

Applied Mechanics An Elementary General 
Introduction to the ‘Theory of Structures and Machines By JAMES 
H COTTERILL,F RS, Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in tne Royal Naval 
College, Greenwich Medium 8vo 185 

An Introduction to the Theory of Electricity. 
By LINNZUS CUMMING, M A, one of the Masters of Rugby 
School With Illustrations Crown &vo 8s 6d 

A Text-book of the Principles of Physics 
By ALFRED DANIELL, MA, LLB, D Sc,F RSE, late Lec- 
turer on Physics in the School of Medicine, Edinburgh With Illustra- 
tions Second Edition Revisedand Enlarged Medium 8vo ars 


Electric Light Arithmetic By R E Day, 


M A, Evening Lecturer in Experimental Physics at King’s College 


London Pott 8vo 2s 
Units and Physical Constants. By J D 


EVERETT, MA,DCL,FRS, FRSE, Professor of Natural 
Philosophy, Queen’s College, Belfast Second Edition Extra Fcap 
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Absolute Measurements in Electricity and 
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{A D 1450-1888) By Eminent Writers, English and Foreign Edited 
by Sir GEORGE GROVE, D C L, Director of the Royal College of 
Music, & Demy 8vo 
Vols I,1I,and III Price 21s each 
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Demy 8vo, Cloth, with Illustrat onsin Music Lype and Woodcut Also 
publish d in Parts Parts I -X1V , Parts XIX -XXII , Price 3s 6d 
each Parts XV , XVI, Price 7s Parts XVII , XVIII, Price 7s 
* * Part XXII, recently published, completes the DICLIONARY OF 
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and a full general Index are in the press 
“Dr Gr8ve's Dictionary wll be a boon to every intelligent lover of 
neusic "—Saturday Review 


Introductory Primer of Science By T. H. 
HUXLEY, FRS, &c 8mo rs 
The Mathematıcal Theory of Perfectly 
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and very much recommended by Medical men 
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TWELVE ENGLISH STATESMEN. 
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‘we may say that nothing better of the sort nas yet appeaied, if we may judge by the four volumes before us The names of the 
writers speak for themselves ” 
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VICTORIA UNIVERSITY 


AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) will be held n OWENS COLLEGE (MAN- 
CHESTER) UNIVERSITY COLLEGE (LIVERPOOL), and (YORK- 
SHIRE COLLEGE (LEEDS), on MONDAY, September 24, and 
following days 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Art, Science, and Law) will be held in OWENS COLLEGE (MAN- 
CHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and YORK 
SHIRE CULLEGE (LEEDS), on MONDAY, September 24, and 
following days 

Notice (2% wrztz2g) of intention to be present should be sent on or before 
MONDAY, September 10, to the UNIVERSITY REGISTRAR from 
whom Conditions of Entrance, and further Particulars as to those and other 
Examinations can be obtained 

Manchester 1888 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY 
S P T1HOMPSCN, Prircipal 
DAY DEPARTMENT for Students not under r4 years of age 


The College Courses of Instruction .n Laboratory, Lecture room, Work 
shop and Drawing Office for Mechanical Iungineers, Electrical Engineers, 
and Technical Chemists, commence on TUESDAY, October 2 

Chemical Laboratories specially organized for Inst.uctron in ‘Technica! 
manufacturing processes 
Pe o Session, inclustve of Iaboratories, Workshops, and Drawing 

ce, £9 

The Entrance Exammation will take place on WEDNESDAY, September 
26, at r00’clock am 

Scholarships of £30 a year each, and the Holl Scholar-hip of £29 year, 
all tenable for two years, will be awarded (in accordarce with the several 
schemes) on the results of the Entrance Examination 

For particulars of Scholarships and Programmes of Instruction, apply at 
the Technical College, Leonard Street, City Road, EC , or at Gresham 


College, E C 
JOHN WATNEY, 
WALTER 5 PRIDEAUX, 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1888-85, will commence on MONDAY, 
October 1, when the Prizes will be dis rıbuted by Sir Arthur I Watson, 
Bart , QC, and an Introductory Address will be delivered by W Foster, 
Esq, MA,FCS . 

‘lwo Entrance Scholarships (value 4100 and ££0) wl be open for com- 
petition on September 27 and 28 

‘Ihe School Buildings have been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room 

Besides Scholarships and Prizes there are annually SI\TEEN RusIpE\T 
Hospital Appointments open to Students 

Lhe Composition Fee for the whole Medical Curnculum 19 £100 — Special 
provision 1s made for Dental Students and for Candidates for the Preliminary 

cientific (M B ) Examination 

‘Lhe Residential College adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden 

Prospectuses and all particulars may be obtained from the Resident 
Medical Officer at the Hospital, or from 

A PEARCE GOULD, Dean 





} Hon Secs 








GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on MONDAY, OCTOBLR 1x 

Lhe Hospital contains 695 Beds, of which 500 are in cons*ant occupation 
‘There are Wards for Obstetric and Ophthalmic cases anc other special De 
partments Special Classes are held in tne Hospital for Students preparing 
for the Examinations of the University of London, and other Higher 
Examinations 

APPOINIMLNTS — The House Surgeoncies House-Physiciancies, 
Dresserships, and all other Appointments are made str ctl» in accordance 
with the merits of the Candidates, and without extra payment Tnere are 
also a large numbei of Junior Appointments, every part of the Hospital 
practice being systematically emploved for instruction, so that students who 
have completed their preliminary studies elsewhere may enter at once upon 
the practice of the Hospital 

ENTRANCE SCHOLARSHIPS —Open Scholarship of x25 Guineas 
in Classics, Mathematics, and Modern Languages Open Scholarship of 
x25 Guineas in Chemistry, Physics, and Biology ‘ 

PRIZE» are open to Students in therr various years, amounting in the 
aggregate to more than £300 Durng tne past year the accommodation in 
the Puisrococican and PATHOLOGICAL Departments ha, been greatly in- 
creased, and a STUDENTS’ CLUB has beer opened ın the Hospital, contaming 
a Dining Room, Reading Reoms, and a large Gymnasium 

COLLEGE —A Residential College 15 ın course of erection upcn a site 
immediately contiguous to the Hospital, to avccommodite about Fifty 
Students in addition to the Resident Statf of the Hospital 

For Prospectus and further information apply to the Dean, Dr PERRY, 
Guy’s Hospital, Lo-don, S F 


A DEMONSTRATOR AND LECTURE 
ASSISTANT in PHYSICS and CHI MISIRY 1s WANTED ina 
Government Estabhshment ‘Test monials & Refere--es, together with 
a Statement of Age, Qualifications, and I'xpeicnce should be sent to 
Prof WORTHINGTON, Nasal Engmeer College Devenport, from whom 
further particulars may be cbtained Salary, £1c0 per annum 








| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to, 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Conochilus volvoa, with sketch and 
description He also sert out Cristatella mucedo, Alcyonella fungosa, 
Leptodora  yalina, Brachionus pala, Lophopus crystallinus, Melhtcerta 
ringens, Stephanoceros, Argulus foliaceus, Volvoa globator, also Amceba, 
Hydra, Vor icella, Crayfish, and other Specimens for (Hualey and Martin's) 
Biological Laboratory work 

Weekly announcements will be made 1n this place of Organisms T B 
1s supplying 


Specimen Tube, One Shilling, post free. 


Twenty six Tubes in Course of Stx Months for Subscription of £1 158. 
or Lwelve Tubes for 10s 6a 


Portfolio of Drawings, Eleven Parts, xs eacb 


PRELIMINARY SCIENTIFIC (M B) 
UNIVERSITY OF LONDON 


Students who have Matriculated and are intending to enter, or who have 
al-eady entered, at any one of the London Medical Schools for the purely 
Medical Portion of their Studies, can prepare for the PRELIMINARY 
SCIENTIFIC EXAMINATION at University College, under Prof 
RAMSAY, PhD, F RS, Prof CAREY FOSTER, FRS, Prof 
LANKESIIR, II D,E RS,and Mr F W OLIVER, BA, DSc 

lhe Curriculum commences in the First Week of OCIOBER Prof 
Ray Lankester w Il act as J utor of the Preliminuy Scientific Students, and 
advise them ın regard to their Reaaing and Class work 

Fee for the ccmplete Course of Study required, including Lectures and 
Laboratory Work, ,5 Guineas 

For particulars apply to the SECRETARY, University College, Longon, 
Gower Street, W C 


E HERIOT-WATT COLLEGE 
Prinsipal F GRANT OGILVIE, MA,BSc,FRGS 


SESSION 188-89 commences on MONDAY, October 8 

‘The COLLEGE 1s completely equipped for providing Higher, TECH- 
NICAL and COMMERCIAL EDUCATION i 

‘he Calendar cf the College contains full information as to the Courses of 
Instruction, Classes, Laboratories, and Fees It may be obtained at the 
‘TRFASURER'S OFFICL, 21 St Andrew Square, or from the LIBRARIAN at the 


College, Price 6d , by Post, 8¢ 
DAVID LEWIS, Treasurer. 


‘Treasurei’s Chambers, 21 St Andrew Square, 
Edinburgh, Ju y 21, 1888 








ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON,S E 


The WINTER SESSION of 1838-89 will commence on OCTOBER 17 
when an Introductory Address will be delivered by ‚Dr CULLING- 
WORTH, at3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
460 respectively, open to all first-year Students, will be offered for com- 
petition The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates 

Special Classes are held throughout the year for the ‘PRELIMINARY 
SCIENTIFIC” and “ INTERMEDIATE M B” Esaminations of the 
UNIVERSITY of LONDON 

An additional Laboratory for the teaching of advinced Physiology has 
been recently provided 

All Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sesstonal Examinations, as also several Medals 

The Fees may be paid in one sum or by instalments Entnes may be 
maae to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Practitioners, Clergymen, and private families residing in the 
neighbourhood receiye Students for residence and supervision, and a register 
of approved lodgings 1s hept in the Secretary’s office e 

Prospectuses and all particulars may be obtained from the Medical Secre 


tary, Mr GEORGE RENDLE 
E NETTLESHIP, Dean 
BINOCULAR MICROSCOPE, by R and J 


Beck, of Cornhill, London , ın Mahogany Case, with necessary Fitungs, 
all ın perfect order ‘Io be disposed of s%nedtately Cost £23 _ Any 
reasonable offer not refused — Apply, ‘ Micro,” 66r Lulham Road, 
Fulham Green, S W, 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER, last Season, having b€en received 
with so much favour, he respectfully mvites EARLY ORDERS fr 
Lec urers and others, while the light ıs most favourable for the production 


EDWARD WARD, F.R.M.S, 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp 
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“NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
of 277 STRAND, ESTABLISHED 1840 


Mr HENSON begs to announce that in consequence of the 
Lease of his Premises ım the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W 
A FEW DOORS FROM ST JAMES'S HALL. 


» Mr HENSON has just received some choice Cornish and 
s Cumberland Minerals 


~ NOTICE OF REMOVAL. 





MR BRYCE-WRIGHT has the honour of informing his Clients and the 
Public that he has just completed the building of larger and more eatensive 
Premises, suitable for his Mineralogical and Natural History Specimens 
In future it 1s desired that all communications be addressed to 


BRYCE-WRIGHT, 


MINERALOGIST AND EXPERT IN GEMS, 


The Museum, 26 Savile Row, London 
(OPPOSITE NEW BURLINGTON STREET) 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, m Mahogany Cabinets xoo Specimens, 25s 
zoo ditto, sos The best value obtainable 

Micro Sections of Rocksin great variety Cabinets, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


FRY’S 


Pure Concentrated 


COCOA 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 





Glass topped Boxes, 








f 


sk your Grocer 

for a Sample 
and Copy o 

Testimonials 


A 








Writing becomesa pleasure when thisInkis used Ithas been adopted in 
the principal Banks, Public Offices, fea Railway Companies throughout 
Irelan 


Flows easily fromthe Pen 
Blotting-paper may be applied at the 
moment of writing 


bt writes almost instantly full Black 
Does not corrode Steel Pens 
Ts cleanly to use, andnot liable to Blot 


Can be obtained ın London, through Messrs Barcray & Sons, Farring- 
don Street, W Epwarps, Old Change, F NEWBERY & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin, 
AN 
INFALLIBLE 


HOLLOWAYS: | REMEDY 


F& BAD LEGS, BAD BREAST», OLD WOUNDS, SORES and 


ULCERS. If eftectually rubbed on the Neck and Chest, 1t cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
GOUT, RHEUMATISM, and all Sku Diseases 1t 1s unequalled, 











UNIVERSITY COLLEGE, DUNDEE ~ 


The Post of ASSISTANT LECTURER m Natural Philosophy and 
DEMONSTRALOR in the Physical Laboratory ın the Department of 
Matnematics and Natural Philosophy 1s Vacant Salary, £120 a Year 
‘Lhe successful Candidate will also be expected to take Work in Mathe- 
matics Further Information may be obtained from Messrs SHIELL & 
SMALL, Dundee, the Secretaries, with whom Applications must be lodged 
by SEPLEMBER 8 


, 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 





REVIEW OF THE MALT AnD Hor TRADES, AND WINE AND SPIRIT TRADE 
RECORD 


The Organ of the Country Brewers 


t The Brewers’ Guardian’’ 1s published on the evening of every alternate 
Tuesday, and ıs the only journalofficially connected with brewing interests 

Subscription, 16s 6g per annum post free, dating from any quarter day 
Single copies rseach Registered for transrussion abroad 








F Just Published 
Dr ANT FRITSCH 


FAUNA DER GASKOHLE, Part 7, con- 


taining zo Plates illustrating the_genus Ctenodus The Text also con- 
tains Notes on Silurian and Devonian Dipnoi, and Figures of the 
Genera Dipnoites, Gompholepts, Phy llolep s, Megapleuron, Holodus, 
Palzolaphus, and Archzonectes Price 30 Marks 


F RIVNAG 


The Author also offers a Sefie, of Restorations of Twelve Genera of 
Stegocephalt, described in the first volume of the work “Fauna der 
Gaskohle’? hey are modelled of the natural size by the Author, and 
then cast in bronze and finely cisselated The whole forms a nice group on 
a rock, and 1s an instructive illustration of vertebrate life in the Permian 
period Price x10 


Prague 


Prague Breute Gasse 25 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lords, &¢ 


AUTOCOPYIST DEPT (A E.T Co, ta), 


London Wall, London, and 52 Princess Street, Manchester 








Osteologists, Disarticulators, &C., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have OrenkD A CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENIS 

‘LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral SPECIMENS, 





Arranged for the Selection of Single Specimens, &c , with Prices Also 
New Lasts of Rare Mmerals, Rock Specimens, Geological Apparatus, 


Collections, Haramers, and Microscopic Sections of Rocks 
And may be had post freg on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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PERKEN, SON, & RAYMENT, 


“OPTIMUS” Rapid Reetilinear. 


“ OPTIMUS’ Euryscope 


10X8 
220ņf 


1 
5X4 7X5 
63j- 94/6 


“With such a large aperture (f/6 approx ), 
it serves as a portrait and group lens, as well 
as a landscape and copying objective ‘There 
3s no doubt of ts proving a most useful lens ’” 


9X7 
126/- 











3,8 F è 
33/ 45/- 49/6 64/- 


RAYMENT’S PATENT CAMERA. 


[Price includes 3 Double Dark Shdes 


99 HATTON GARDEN, LONDON 


Discounts to the Trade only 


2 


10 
F 5 
82/6 127/6 


| 


14 
142/6 180- 





“I sould strongly recommer 
Rayment samera Itis LIGH? 
COMPACT, very RIGID, ar 








—J TRAL TAYLOR, British Journal of) 44x3} | 64x 4}! 83x64 | roX8 | 12X rol 15X12 | extends to about double the usu. 
Photography l I20}- 145/- | 168/- | 2127 258/- 314/- 1 focus "—Asatenr Photographe 


must be paid for wit 1 the Beer 





In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 


* Bottles charged 2’ per doz, and allowed at the same rate if returned, but they 4 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
i the manufacture of the “S N ' Stout, it 1s Brewed entirely from the finest Malt and é 
Hops, it 1s, too, more hopped than Stout 1s generally, therefore, besides being very gi 
J nutritious, it 1s an excellent Tomic ind parncularly suited for invalids, ladies nursing, or ¥ 
anycne requiring a good strengthening beverage 
and very much recommended by Mediral men 


WALTHAM BROTHERS, 
THY “HALF GUINEA” ALE BREWERY, LONDON, SW. 


It is a ‘Sound Natrniuous” Tonic, § 





OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH, 


J NORMAN LOCKYER, F.RS, 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lynce1 of Rome, &c , &c Professor of Astronomical Physics in the 

Normal School of Science, and Examiner in Phystography forthe Science 
and Ast Department 


The Schoolmaster says —'‘Mr J Norman Lochyer isthe author of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of therr lives to original investigations in a particular field of knowledge are 
often the most successful in popularizing the facts of their science, and in 
preparing such simple accounts of them as can be understood, and will be 
found interesting by school boysand girls The book 1s to be followed by 
others on other parts of the extensive subject of physiography The first 
instalmentof Mr Lockyer’s task 1s so well done that we are sure 1t will yreld 
to all who enter on the study of this part of phystography ın the connected 
way in which it is here laid out an amp e and immediate reward ” 


London MACMILLAN & CO 





the chef Agricultura Journalin Scotland, circulates extensively amor 
Landowners, Farmers, Resident Agents, ard others interested in th 
managementof land throughout the United Kingdom 


The AGRICULTURIST ıs published every Wednesdayafterzoon intin 
! for the Evening Mails, and contains Reports of all the principal British ar 
Insh Markets of the wee} 


Thespecialattention of Land Agentsis directed totheAGRICULTURIS 
as one of the best existing papersfor Advertising Farms tobe Letand Estat: 
ı for Sale 
Advertisers addressing *hemselves to Farmers will find the AGRICUI 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 3$¢ Annual Subscription, payable ın advance x4s 


| NORTH BRITISH AGRICULTURIST 


| Offices—377 High Street, Edinburgh, and 145 Queen Victoria Stree 
London, ÉC Money Orders payableto C and R ANDERSON 





GEOLOGY OF WEYMOUTH, PORT. 


' LAND and COAST of DORSET, from SWANAGE to BRIDPORY 
| on the SEA, with Archeological and Natural History Notes By 
| ROBERT DAMON FGS New and Enlarged Edition, Illustrated, 
Price 5$ , or with Geologtcal Map and Eatra Plates, 7s 67 Pos! 
ree 
| R F DAMON, Weymouth 





SCLENTTErC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


` MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN, 
JOHN TYNDALL. 
GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL 
SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD 
SIR WILLIAM THOMSON 
HERMANN L F, HELMHOLTZ, 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY, 

SIR GEORGE B AIRY, 

J. LOUIS R AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS 

SIR RICHARD OWEN, : 
JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. ` 
WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY 

SIR C. W SIEMENS 

JOHN COUCH ADAMS. 


-m ma m 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, o 
the Set of 2a Portraits in a Handsome Portfolio for £6 55 od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
e 
Chegues and Money Orders payable toe MACMILLAN & CO., ° 
OFFICE OF “NATURE,” 29 BEDFORD STREET, 


STRAND. 
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*SUBSCRIPTIONS TO “NATURE.” 


3 d 

Mearly 2. u a aa a ie one 8. aa O 

s Half-yearly .. oo... 8 .14 6 

uarterly s e ya a na ‘7 6 

To the United States, the Continent, &c :— 5 
= 

Yearly . s Ee .30 6 

Half-yearly a E aS © 15 6 

Quarterly | wie ain te 7 è 8 o 

To India, China, and Japan — : 
s 

Yearly- -Aa e ea e aa % 32 6 

Half-yearly . 16 6 

Quarterly š oe 8 6 





CHARGES FOR ADVERTISEMENTS 
Three Linesin Column 2s 6d gd per Line after 


£s ad 
One-Eighth Page, or Quarter Column. . . 0 38 6 
Quarter Page, or Halfa Column. . -I15 0 
Half a Page, or a Column 3 5 0 
Whole Page . 6 60 


Money Orders payable to MACMILLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, WC 








F. H. BUTLER, M.A.Oxon , ARIS Mines; Bo.; 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Scientific Collections and Apparatus of all kinds in Stock or to order 
Microscopes Macroscopical Glass—best English make—Shps from 3s 6¢ 
Per gross, Covers 3s 3d to4s 6d peroz , Rach Boses for 6to72shdes, 3d to 
1s , Boxes and Cabmets with or without Collections , Card Trays Post 
Boxes, Ores, Minerals, Rochs, Fossils, from 3¢ each , Students’ Collections 
at especially cheap rates , Zoological and Botanical Specimens supphed at 
short notice A large series of Rock sections and mounted Diatomaceze on 
view 

Just received —An extensive Collection of beautiful mineral specimens 
both British and Foreign The new rock-sectionsinclude Antesitic Dolerite 
(Zirkel, Zeztsch d Geol Ges , xxxi_, 28) from Drumadoon Point, Arran, 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston 


RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO (Established 1852) 
Patronzed by H M the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 

























































































































CONDUCT. 









































ELECTRIC BELLS, 
SPEAKING-TUBES, dc, &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL a a Ea Oea STREET, 


Lelegrams—** TONNERRE LONDON” 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DENT’ S YEY ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WAFC H ES. | WATCHES and CLOCKS at 














REDUCED PRICES, sent post 
free on application to E DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE 





Horstonis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 


| As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening, 
For sale by all chemists 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I, USA, 








Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal .n the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL ın the International Iaventions Exhibition 1885 for Mathe- 
matical Work Silver Medal Architects’ Exhibition, 1886 


Address -GREAT TURNSTILE, HOLBORN, LONDO N,Wwc 


oer 





SEASON 1888-89, 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses 


For Prices of highly-mproved Steel Gas Cyhnders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 


OLD BROAD STREET, LONDON, E.C. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT,- 


BROWN & POLSON'’S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 
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MESSRS. MACMILLAN & GO.'$ PUBLICATIONS, -` 


NATURAL PHILOSOPHY 


Elementary Practical Physics, Lessons in 
By BALFOUR STEWART, MA, LLD, FRS, and W W 
HALDANE GEE, BSc Crown 8o 

Vol I—GENERAL PHYSICAL PROCESSES 6s 
Vol II —ELECLRICITYAND MAGNETISM 7s éd 
Vol III —OP1LICS, HEAT, AND SOUND (12 the press 

Practical Physics for Schools and the Junior | 

Students of Colleges By the same Authers 
Vol T LECI RICILY AND MACNELISM 2s 6g 

On Light Being the Burnett Lectures, de- 
hvered ın Aberdeen in 1883, 1884, 1885 By GEORGE GABRIEL 
STOKES, MA, PRS, &c, Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge i 
First Course ON THE Nature or Licgnt —Second Course On 
LIGHT as A MEANS oF InvesticaTiow —Lhird Course ONTHE 
BenericiaL Errects or Ligur Crow) 80 7s 6d 

*,* TIe Second and Third Courses may be had separately, priers 6d cach f 

An Elementary Treatise on Sound By , 
W H STONE, MD = With Illustrations r8mo 3s 6d | 

Heat By P G Tart, M A., Sec RSE, for- 
merly Fellow of St Peter’s College, Cambridge Professor of Natural 
Philosophy ın the Untversityof Edinburgh Crown 8vo 6s 

Elementary Lessons in Electricity and 
MAGNETISM By SILVANUS P THOMPSON, Principal and 
Professor of Physics ın the Technical Cellege, Finsnury With Ilus- 
trations New Edition, Revised ‘TYWenty-Lighth Thousand Fcap | 
8vo 4s 6a 

Electrostatıcs and Magnetism, Reprints of | 
Papers on By Sir WILLIAM THOMSON, DCL,LLD,FRS,}; 
F RSE, Fellow of St Peter's College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow Second Edition 
Medium 8vo 18s 

The Motion of Vortex Rings, a Treatise on 
An Essay to which the Adams Prize was adjudged in 1882 ın the Um 
versity of Cambridge By J J THOMSON, MA, E RS, Fellow of 
Trinity College, and Cavendish Professo- of Eaperimertal Physics, | 
Cambridge With Diagrams 8vo 6s i 

Applications of Dynamics to Physics and 
CHEMISTRY Bythesame Agtho- Grown 8vo 7s 6d 

By I 


Natural Philosophy for Beginners. 
TODHUNIER, MA, FRS, DSc PartI The Properties of 
3s ôd Part II Sound, Light, 
x8mo gs 6d 


Solid and Fluid Bodies 18mọ 
and Heat A 
Heat and Electricity, A Collection of Ex- 
AMPLES ON By H H TURNER, BA, Fellow of Trinity Col- | 
lege, Cambridge Crown8vo 2s 6d 
Light A Course of Experimental Optics, . 
CHIEFLY WITH THE LANTERN By LEWIS WRIGH1 
With nearly 200 Engravingsand Colcured Plates. Crown 8vo 7s 6a 


ASTRONOMY. 


Popular Astronomy W/5th Illustrations by | 
SirG B AIRY, KCB, formerly Astronomer-Royal New Edition 


1Bm 3 
Transit of Venus By G Forbes, M A, Pro- 


fessor of Natural Philosophy in the Andersoman University, Glasgow 
Illustrated Crown 8vo 35 6d [Nature Serres 

A Treatise on Astronomy, for the Use of 
Colleges and Schools By HUGH GODFRAY, M A , Mathematical 
Lecturer at Pembroke College, Cambridge Fourth Edition  8vo 
I25 

An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of ' 
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and also the Prospectuses of Entrance Scholars ups and Exhibitions will be 
forwarded on application to the Registrar 
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An additional I aboratery for the teaching cf advanced Physiology has 
been recently provided 

All Hospital Appointments are open-o Students without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
sessional Examinations as alsoseveral Medals 

Ihe Fees may be paid in one sum or by instalments Entries may te 
mage to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering 1n their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Pfactitioners, Clergymen, and private families residing in the 
neighbourhood receive Students for res.dence agd supervision, and a register 
of approved lodgings 1s kept in the Secretary’s office 

Pio pectuses and all particulars may be ob*ained frori the Medical Secre 


tary, Mr Georcz RENDLE 
E NETTLESHIP, Dean 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to | 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who> last week sent ta his subscribers Conochilus volsoa, with sketch and 
descr ption He also sert out Cristatella mucedo, Alcyonella fungosa 
Teptodoia hyalna Brackionus pala Lophopus crystallius Melicerta 
ringens, Stephanoceros Argulus foliaceus, Volvox globator , also Amozba 
Hydra, Vorticela, Crayfist, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. 

Weekly announcements wil] be made ın this Place of Organisms T B 


1 supplying 
Specimen Tube, One Shilling, post free. 


Twenty siz Tubes in Counvse of Sta Months Jor Subscription ef £1 18 
or Twelve Tubes for 108 6d 


Portfolio of Drawings, Eleven Parts, rs each 





VICTORIA UNIVERSITY 


AN FNTRANCF EXAMINATION IN ARTS (introductory to the 
Faculty of Med cre) wil be held in OWENS COILEGE (MAN- 
CHESTEI) UNIVERSITY COLI FGF (LIVERPOOL) and (YORK- 
SHIRE COILFGE (LEEDS), on MONDAY, September 24, and 
following days 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Art, Science and Law) will be held m OWENS COLLUGF (MAN- 
CHFSTER) UNIVERSITY COLLEGE (LIVtRPOOL) and YORK 
SHIRE C ILIEGE (LEEDS), on MONDA}, September 24, and 
following days 

Notice (rz -vret:g) of inzention to be present shou'd be sent on or before 
MONDAY, Septemoder ra, to the UNIVERSITY RLGISTRAR from 
whom Corcitions of Entrance, and furcher Particulars as to those and other 
Examinations can be obtained e 

Manches.er 1888 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACUITIFS of ARTS and TAW3 and of 
SCIENCE (including the Indian School and the Deputment’ of Fine 
Arts) will beginon ( CTOFFR 3 lhe Introductory Lecture will he given 
atg3pm bv Prof E Ray LannisterR, MA,ILD, ERS 




















PROFESSORS 
i AITHAUS, Ph D German 
Rev S$ BEFAL BA Chinese 


EDW SPINCER BLESLY 
CECIL BINDAIL, MA 
Rev 1 G_ BONNEY, 
FRS, FGS 


Rev A J CHURCI MA 

I W RDS DAVIDS ILD 
PhD 

ANIONIO FARINEIII IB 

JA FIRMING MA DSc 

GC FOSILR BA,ERS 


-Ancuent and Modern History 
Sanskrit 
DSc, 
Geology and Mineralogy (Yates Guld- 
l smid Professorship’ 
atin 


Pali and Buddhist Literature 
Italian I anguage and Literature 
Flectrical lechnolozy 

Phys cs 


H S FOXWILI MA Pohucil Feonomy (Newmarch Pro 
fesser hip) 
ALFRED GOODWIN, MA Greek 
CHARI ES GRAHAM, Dt, 
FIC Chemical Technology 
ALEXANDR HENRY, MA, 
LL B Turısprudence 
M J M HITI MA Mathematics 
A H KEANE BA Hindustan 


AITX B W KENNEDY, M Int 
CE,ERS 


H LAITEMAND, B ès-Sc 


Tangineering and Mechanical Techno 


logy 
French Language and Literature 


E RAY IANKESITER MA, 
LLD,FRS Zoology and Compunrtae Anatomy 
{Jodrell Profe sorship) 
A LFGROS Fine Arts (S ade Professorship) 


Rev D W MARKS 

HENRY MOKLEX ILD 

A E MURISON, MA 

KARI PEARSON, MA JIB 
J P POSIGALS MA 

W RAMSAY, PhD ERS 
CHARI ES RIEN, Ph D 

G CROOM R BLRISON, MA 


F A SCHAIER,}I RS 

T E SCRULION, MA Lt B 

T ROGER SMI1b, F RIBA 

L F VERNON HARCOLRI, 
MA, M Inst CE 


Hebrew (Gsidsmid Professorship) 

Enghsh Language and Literature 

Roman Law 

Apphed Mathematics 

Comparative Philology 

Chemistry 

Arabic and Persian 

Philosophy of Mind and Logic (Gr te 
Pr. fesso1ship) 

Physiol »gy (Jodrell Professorship) 

Constitutional Law and History 

Architecture 


Cuil Eng neering and Surveying 


F W OLIVER, BA, DSc 
(Lecturer) Botany * 
Vacant . Archaol gy (dates Professorshipyag 


Ssholarships, &c, of the value of £2cco may be awarded anrfmally 
Among thse are included three Andrews Entrance Prizes of the value uf 
430 each, the Fxamination_ for which begins on SHPLEMBER z7 Ihe 
Regulations as to these, and any further informat on as io Classes, Prizes, 
&c , may be obtained from tne SECRETARY 
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GUYS HOSPITAL MEDICAL SCHOOL 


The WINTER SESSION commences on MONDAY, OCTOBER x 

“Lhe Hospital contains 695 Beds of which 500 are in constant uccupation 
There are Vards for Obstetric and Ophthalmic cases and other special De 
partments Special Classes are held in the Hospital for Students preparing 
for the Examinations of the University of London, and other Higher 
Examinations. 

APPOINIMENTS — The House Surgeoncies House Physicianctes, 
Dresserships, and all other Appointments are made str ctly ın accordance 
with the merits of the Candida es, and without extra payment ‘Lhere are 
also a large number of Junior Appointments, every part of the Hospital 
practice being systematically employed for instruction, so that students who 
have completed their preleminary studies elsewhere miy enter at once upon 
the p actice-of the Hospital 

ENTRANCE SCHOLARSHIPS —Open Scholarship of 125 Guineas 
m Classics, Mathematics and Modern Languages Open Scholarship cf 
125 Guineas in Chemistry, Physics, and Biology. 

PRIZE» are open to Studen s in their vari us years, amounting in the 
aggregate to more than 4300 During the pat year the accommodation in 
the PHysto.ocicaL and PaTHoLocicaL Departments has been greatly 1n- 
creased and a STUDENTS’ CLUB has been opet ed in the Hospital, containing 
a Dining Room, Reading Reoms, and a large Gymnasium 

COLLEGE —A Residential College 15 11 course of erection upon a site 
immediately contiguous to the Hospital, to accommodate about Fifty 
Students ın addition to the Resident Staff of the Hospital 

For Prospectus and further 11formation apply to the Dean, Dr PERR, 
Guy’s Hospital, London, 5 E 


THE MIDDLESEX HOSPITAL _ 
MEDICAL SCHOOL. 


The WINTER SESSION 1888-89, will commence on MONDAY: 
October 1, When the Prizes wil be distributed by Sir Arthur 1 Watson: 
Bart , Q C , and an Introductory Addiess will be delivered by W Foster» 
Esty MA,ECS 

IRo Entrance Scholarships (value £100 and £60) will be open for cum- 
petition on September 27 and 28 

‘Lhe Schoo] Build ngs hive seen recently enlarged, comprising new 
Theatre, Library, Physiolozicat Laboratory, Matera Medica Museum, 
Students’ Room, and luncheon Room 

Besides Scholarships and Prizes there are annually Sixrec\ RFsIDENT 
Hospital Appomtments cpen to Students 

The Composition Fee for the whole Medical Curriculum 1s $100 Special 

rovision ıs made for Dental Stucents and for Candidates for the Preliminary 
cientific (M B ) Examinauon 

The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students aud a Residert Warden 

Prospectuses and all particulars may be obtained from the Resident 


Medical Officer at the Hospital, or from 
A PEARCE GOULD, Dean 














THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 18€8-8) will COMMENCE on MONDAY, October 1, 
1888 The new buildings, which were opened by I RH the Prince and 
Princess of Wales on May 21, 1887 afford more than double the accommo 
dation which w1s’provided forrierly 


FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for cumpetition at the end of September to new Students 
Fees for Lectures and Hospital Practice, go Gaineas in one payment, or 
too Guineas in three instalments All Resident and other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of eapense The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, One Receiving Room Officer, and One Senior Dresser to 
Out Patients Dressers and Vlaternity Pupils also reside in the Hospital 
Special Classes for the Preliminary Scientific and Intermediate M B 
Examinations of the University of I ondon, and for the Primary and Pass 
Eaaminations for the Fellowship of the Royal College of Surgeons of 
England are held throughout the year Special entries may be made for 
Medical and Surgical Practice 


The London Hospital ıs now in direct communication by rail and tram 
with all partsof the Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South Eastern Railways have Stations within a minute’s 
walk of the Hospital and College 


For prospectus and particulars apply personally or by letter to 


MUNRO SCO11, Warden 








CENTRAL INSTITUTION 


e OF THE 


CITY AND GUILDS OF LONDON 


INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL AND CHEMICAL ENGINEERS, under the direction of— 
W C Unyin, FRS,MICE Professor of Engineer ng 

W_E Ayrton, FRS Professor of Physics 
E Arvstronc, PhD,FRS Professor of Chemistry 
O Henric PhD,FRS Profess.r of Mathematics 


The Acw SESION commences on OLLOBER 2, 1888 

‘The Matriculatiun Examination for Students entering for a complete 
Course, with a view of qualify ing for the Diploma, commences on 1 UESDAY, 
September 25 For further particulars apply 10 the Or,amizing D,rector, 
Exhibition Road, London, S W 
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HERIOT WATT COLLEGE 
Principal # GRANI OGILVIE, MA, BSc, F RG S. 


N 18£8-89 commences on MON DAY, October ? 

Ra FGE A ecmpletely equpped for providing Higher TECH-~- 
NICAL and COMMFRCIAL EDUCATION . 
The Calendar of the College contains ful! information as to the Cour es of 
Instruction, Classes, [ vbor.t ries, and Fees It may be osta: ed at the 
{TREASURERS OFFICE 21 St Andrew Square, or from the LIBRARIAN at the: 


» ‘ d 
Corega, Price 9 by Posti? DAVID LEWIS, Treasurer 


Treasure: s Chambers, 21 St Andrew Square, i 
Edinburgh, July 2x, 18€8 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL COLI EGE, FINSBURY 
< P LHOMPSON, Principal 
DAY DEPARTMENT for Students not under r4 years of age 


The College Courses of Irstruction in Labcratory, Lecture room, Wirk 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers, 
and Technical Chemists, commence on TUBSDAY, Cctober 2 

Chemical Laboratories specially organized for Instruction in Technical 
manufacturing processes 
a for Session, imclusive of Laboratories, Workshops, and Drawing 

fice £ 

The Errance Fxamınatıon will take place on WEDNESDAY, September 
26 at roo’clockam 

Scholarships of £30 a year each, and the Holl Scholarship of £20 year, 
all tenable for two years, will be awarded (in accordance witn the several 
schemes) on the results of the Pntrance Examination 

For particulars of Scholarships and Programmes of [nstruct on, apply at 
the Technical College, Leonard Street, City Road, EC , or at Gresham 


College, E C 
JOHN WATNEY, ja s 
WALIER S PRIDEAUX, J #0" Sees 
UWENS COLLEGE, MANCHESTER. 
PROSPLCIUSES for the SESSION 1888-89 are NOW READY 

1 —DEPARIMENI1 cf ARIS, SCILNCL, and LAW 

2—DEPARIMENI of Ma DICINE 

3—DFPARTMEN 1 for WOMEN 

4—DEPARIMLNI of the EVENING CI ASSES 

5 —SCHOLARSHIPS, &c (value £12 to £100 per annum) 


Apply to Mr Corsi u, Piccadilly , or at the College 
HENRY WM HOLDER, M A, Registrar 


UNIVERSITY COLLEGE, DUNDEE 


lhe Post of ASSISTANT LECIURER in Natural Philosophy and 
DEMONSTRATOR in the Yhystcal Labora ory in the Department of 
Mathematicy and Natural Phnosophy 19 Vacant Salary, £120 a Year 
lhe successful Candidate will alo be expected to take Work in Mathe- 
matics Further Information may be obtained from Messrs SHIELL & 
SMAI L, Dundee the Secretarres, wuh whom Applhcations must be lodged 
by SEPLEMBER 8 


THE SCIENTIFIC LANTERN SLIDES 


Produced by F WARD, MA HESTER last Season, having been received 
with so much favour, he respectfully invites LARLY ORDER» from 
Tecturers and others, while the light 13 most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER 


List for One Stamp 


“JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY 


(Published in February, April June, August, October, and December) 
‘lo NON-FELLOWS 5s per Number 


Edited by FRANK CRISP, LLB, BA, one of the Secretaries of the 
Society, with the assistance‘f A W Bennett,MA,BSc,FLS, 
F Jerrrsy Benn MA FZS , Joun Mayal, Jun, FZS,R 
G Hess, MA, MD ,and J ArTHUR THomson, MA, Fellows of 
the Society 
In addition to the TRANSACLIONS and PROCBEDINGS of the 
Society, this Journal ecrntains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT RESŁARCH S$ relating to Zcology and Botany 
(more especially Invertebfata and Cry ptogamia), and Microscopy, consisting 
of Abst acts of the principal Papers published in the leading Journals, 
Transacticns, &c , of all countries 
No such a summary of the scattered periodical literature of British and 
Foreign Biological and Mic%sc pical work is elsewhere to be ob ained, 
obviating as ıt does the difficulty trat has hitherto been experienced by 
Zook gists, Botanists, and Mui@rcscopists in keeping az courant with what 
is being dene by their fellow-workers cf this and other countries 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London , and 20 South Frederick Street, Edinburgh 
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FAUNA | 1HE 5. 
DER gE, 
GASKOHLE UND DER KALKSTEINE ! S | A Ni A R 
DER i : ` 
PERMFORMATION BOHMENS | POLICIES Created fs coo sums asuka 
i YON a result mantane: uninterrupte y 
Dr ANT FRITSCH, fer so long a period by no orker Office ın the United Kingdom Funds, 


Ord o Professor der Zoologie an der Bohn Universitat in Prag 
Band n, Heft 3 
Die Lurchfi che Dipnoi 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E C 





| 

[i 

i o 
Veroffentlichts mit Subvention der Kai- Akademe der Wissenschaften ın l GEOLOGICAL COLLECTIONS. 4 

{ 

| Ys 


' Nebst Bemerkungen uber Silwirche und Devenische Lurchfische 
Wien ) 
Von der Geologischen Gesellschaf ın T ondon mit dem Lyell-Preise Comprising Fossils, Mirerals, and Rocks, labelled with Name, Localit 


x Awgezerchne om and Geological Position in Mahogany Cabinets zoo Specimens, 25s 
Prag Selstverlag— n Comm ss on bei FR RIVNA* 200 ditto, sos The best value obtainable 

T Micro Sections of Rocksin great variety Cabinets, Glass topped Boxes, 

and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 
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ee 
Mathematical Instrument Manufacturer to H M Government, Council of 
India, Sctenceand Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


| 
I 
t 
Of the Highest Quality and Finish atthe most Moderate Prices | TY O O RPR Tes B ER oO S.s 
| 
I 
| 
[i 





e 
Tlustrated Price Bist Post F. Hi 
panei Osteologists, Disarticulators, &c., e 


mad E s obtained the only Medal ın the Great Exhibition of 1862 for 

xcellence of Construction of Mathematical Instruments, and the only 15 XREMLIN DRIVE, LIVERPOOL, 
Have Orzvep a CENTRAL SHOWROOM ar 
é 


Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
49 HARDMAN STREET, LIVERPOOL 


matical Work Silver Medal Architects’ Exhibition, 1886 
Address —GREAT TURNSTILE, HOLBORN, LONDON, WC 
(Near the Philharmonic Hall, opposite the Church for the Blind), 





NOTICE OF REMOVAL. 
area rao WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 


MR _ BRYCE-WRIGHT has the honour of informing bis Clients and the 
Public that he has just completed the building of larger and more extensive 








Is a Certain Cure fo? all Disorders of the LIVER, STOMACH 
AND BOWELS A Great PURIFIER of the BLOOD, a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and 1s unequalled in Female Complaints. 


Premises suitable for his Mineralogical and Natural History Specimens ine isin aha 
In future it 1s desired that all c rnehumca tions be addressed io Pe | Wi YS: Pj TKS THIS 
A a e A of FO De E 
; { w: Deala MEDICINE 
BRYCE-WRIGHT, | UAL OF PREY. 








MINERALOGIST AND EXPERT IN GEMS, 
i 
(OPPOSITE NEW BURLINGTON STREET). | 
UNIVERSITY COLLEGE, LONDON | SECOND EDITION 
The Session {for Lectures and Laboratory W rk) commenc?s on THURS 
o CHEMICAL HANDICRAFT 
Theory of Machınes, Strength of $ 
Matenals, Steam Engine, Machine } ALEX P O EENNEDY ER 85 PRICE 4s 7d POST FREE 
Design and Drawing, &c nst 
L 
Civil Engineerirg and Surveying MA,M Inst CE 
Blectrical Engineering (wirh Labora } y 4 St ENIR pan ek ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 


The Museum, 26 Savile Row, London 
ENGINEERING DEPARIMENT G R | F F l N J S 
Subject Professor 
paginering Labora e Pernow iRcour:| A CATALOGUE OF CHEMICAL APPARATUS ; 
tory work) 


Architecture T ROGER SMITH, FRIBA Demy 8vo, 480 pp , Jllustrated with 1600 Woodcuts 
Full Particulars of these Classes, as well as the Classes in the Faculty of , Most Complete and Cheapest List of Apparatus 


Science, and Particulars of the Intrance and other Scholarships can be 


obtained from 
J M HORSBURGH, M A, Secretary 


PERKEN, SON, & RAYMENT, "OT nie ow 
“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear 3 


5X4 7X5 9X7 10X8 3 É â bo & R yo i 
63/- 94/6 126/- 220]- 33/- 45/- 49/6 64/- 82/6 127/6 142/6  18o/- 


JOHN J GRIFFIN anD SONS, 22 GARRICK STREET, 
LONDON. WC. 








o 1 





“With such a large apgrture (f/6 approx ) Lo TY 
1t serves as a portrait aal oa lens, as well RAYM ENT’S PATENT CAM ERA. ! 


] “I should strongly řecommend 
as a landscape and copyimg objective auge Price includes 3 Double Dark Slides | Rayment’s Camera It1s LIGHT, 
is no doubt of its proving a most useful lens H 

e COMPACT, very RIGID, and 
—J Traut TAYLOR, British Journal of | 44x 3h | 6x4}! 84x64} 1 10X8| 12X10 13X12 | eatends to abdut double the usual 


Photography 120/- 145/- | 168/- } 212/- | 258/- | 314/ 1 focus "—Amateur Photographer 
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“SUBSCRIPTIONS TO “NATURE.” 

3 d 

Yearly . osano e © eee se +28 0 

Malf-yearly a 2 + 2 eee + +14 6 

Quarterly . A ` . oo ee 7 6 

To the United States, the Continent, &c — J 
s 

Yearly. 5146 se) Gow. we, B06 

Half yearly... . 15 6 

Quarterly e a . 80o 

To India, China, and Japan .— 3 
s 

Yearly . eC . . > 32 6 

Half-yearly 5 16 6 

Quarterly " 8 6 





CHARGES FOR ADVERTISEMENTS, 


Three Linesin Column 2s, 6d. gd per Line after. 


s a 
One-Eighth Page, or Quarter Column. . 0 18 6 
Quarter Page, or Half a Column ..II5 0 
Half a Page, ora Column . ©. . 3 50 
Whole Page 6 6 o 


Money Orders payable to MACMILLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, W C 


F. H}BUTLER, Moxon, A.R.8.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Scientific C lecticns and Apparatus of all kinds in Stock or to order 
Mhcroscopes, Microsc: pical Glass— best Fnglish make—Shps from 3s 6g 
per gross, Covers3s 3¢ to4s 6d peroz , Rack Boxes fo~ 6to72sl des, 37 to 
ys , Boxes and Cabinets with or without Collections, Card Irays, Post 
Bores, Ores, Mineral, Rocks, Fossils, fron 37 each, Students’ Collections 
at especiilly cheap rates , Zoological and Botanical Specimens supplied at 
short notice A large series of Rock sections and moun ed Dia omacez on 
view 

Just received —An extensive Collection of beautiful mineral specimens 
both British and foreign The new roch-sections include Arglesitic Dolerite 
(Zirkel, Zeztsch d Geol Ges, xax , 28) from Drumadoon Point, Arran, 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Con ston 


Excellent Copies of the actual, natural Handwriting also 
of Drawings, Music, even of elaborate Sketches, Pro 
grammes, Plans (up to Double-Eléphant size), Shorthand, and 
Type-Writing are easily quickly, and cheaply produced bythe 


AUTOCOPYIST 


Vary utd ink, used withordinary pen and paper Auto-Cireilars resemb’e 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AETCo,1a); 


London Wall, London, and 52 Princess Street Manchester 





RIGHARD ANDERSON & CO.,| 


Successors to SANDERSON & CO (Established 1852) 
Patronized by HM the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 





























































































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, {01 LEADENHALL STREET, 
LONDON, EC 


Telegrams—"' TONNERRE LONDON” 


a 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89. 


COMPRESSED GAS SYSTEM. 


Mest convenient, economical, portab e, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Code Signalling, Bluwpipes for Brazmg «nd 
Welding, Balloon Inflation, and other uses 


For Prices of highly improved Steel Gas Cy'inders and other Apparatus, 
address— 


HOWARD LANE & CO,, 
175, 116, 117 PALMERSTON BUILDINGS, 


OLD BROAD STREET, LONDON, E.C. 
~ POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


Hoestinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestior, 
As a Druk ih Fevers, Ete. 





It makes a Delicioas Drink Invigorating and Strengthening 
For sale by all chemists 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I, USA., 





Of 277 STRAND, ESTABLISHED 1840 


Mr IIENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST JAMES'S HALL. 


Mr HENSON has Just received some choice Cornish and 
Cumberland Minerals 


~ JAMES R. GREGORY, 


Mineralogist and Geologtst 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENI Se 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGESI 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 











Arranged for the Sele&ion of Single Specimens, &c , With Prices Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hamers, and Microscopic Sections of Rocks 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, Fitzroy SQUARE, LONDON, , 


cxli 


COLLECTION OF MINERALS 
FOR SALE. 


MR HENSON, of 97 Regent Streer, begs to announce that the two 
Magnificent Cabinets containing M nerak and Fossils will be so'd by 
Auction at Messrs STEVENS, King Street, Covent Garden, at their neat 


Mineral Sale 
SAMUEL HENSON 


(Tom 277 Stiand), 
97 REGENT STREET, 
LONDON, W 
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NORTH BRITISH AGRICULTUR]JST, 


the chtef Agricultural Journalin Scotland, circulates extensively among , 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom 


e 

The AGRICULTURIST ts published every Wednesdayafternoon intime 
forthe Evening Mauls, and contains Reports of all the principal British and 
Irish Markets of the week 

Thespecialattention of Land Agentsis directed totke AGRICULTURISI 
as one ofthe best existirg papersfor Advertising Farms tobe Let and Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL - 


LURIST a first-class mediu for reaching that Class 
Price 3¢ By post 34¢ Annual Subscription, payable ın advance, 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Condon, E C Money Orders payaLleto C and R ANDERSON 

















BRITISH ASSOCIATION 
FOR THE 


ADVANCEMENT OF SCIENCE, 
BATH MEETING, SEPIEMBER 5 to 12 


PRESIDENT-ELECT 
Sır FREDERICK J BRAMWELL, DCL, FRS, M InstCE 


The Journal, President’s Address, and o her Printed Papers issued by the 
Association during the Annual Meeting will be forwardec daily by post to 
Members and others unable to attend, 01 application and prepayment of 
2s 6 to the Clerk of the Assocation, M- By L STEWARDSON, Reception 
Room, Bath, on or before the hrst day of 1% Meeting 


A T ATCHISON, Secretary 











THE MASON COLLEGE, 
BIRMINGHAM f 
SESSION 1833-89 
FACULIIIS Of ARTs AND SCIENCE 


The SESSION COMMENCES on MONDAY, October 1, 1888 
Students under 16 are required to pros a Preliminary kx umination 
Syllabuses, containing complete information as to the various Courses of 
Instruction, Fees, Lecture-days and Hot rs, ntraice ane other Scholar- 
ships, Prizes, &c, may be obtained fron Corvisy Bros, New Street, 
Birmingham, price 67 (by post 8d’ ) 
GEO H MORIEY, Secretary 


UNIVERSITY COLLEGE, VICTORIA 
UNIVERSITY, LIVERPOOL 


The Work of the next Session will commence en OCTOBI R ı Com- 
plete COURSFS are arrangea for Studeats intending to become Civil or 
Mechanical Engineers 

‘The Engineering Prospectus may be obtained by application to the 
REGISTRAR 








Very tastefully Printed on Superior Paper, beautifully Illustrated with 
Photographs Coloired P ates &e from recent Draw ngs, by Messrs 
DENNING Grery Prati, FLER, and Proctor and appropriitely 
Bound in Cloth kctri, Gilt Lop F dges, price 7s 6d Post free 


PLANETARY AND STELLAR STUDIES ; 


SHORT PA\PFRS ON LH PLANELs, STARS & NEBULT 


By JOHN ELLARD GORE, 


TRAS, WRIA,FRGSI,ASSC MICE Honorary Associate of 
the Liverpool Astronomical S> ity , Author of ‘ Southern Srellar Objects 
for Small ‘Telescopes, ‘A ( atalogue of Known Variible Stas,” “A 
Catalogue of Suspected Variable Stars,” &c 
*.* born Drvawrp Prosrrcrus Post I rer 


London RYPE? & DROWLEY, 29 Ludgate Hil, EC 





must be paid ‘or with tre Beer 





Ss. TW. SEOTI. 

In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 
* Bottles charged 2’ per doz, and allowed at tne sane rate if returned, but tney 
Neither sugar, saccharum, nor any of the many new Brewing Materiais are used in 

the manufacture of the *S N” Stout, it 1s Brewed entirely from the finest Malt and 

Hops, t 1s, too, more hopped than Stout is generally, taerefore, besides being very 

nutritious, 1t 1s an eacellent Tonic and particularly suited for invalids, ladies nursmg, or ¥ 


anyone requiring a&ood strengthening beverage 
and very much recommerded by Medical men 


e 
WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, S.W. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G Barrert, J W Doucras, W W Fowrer MA, 
FLS,R McLacsLan, FRS,E Saunpers, F LS, and 
H T srainton, F RS 


This Magazine, commenced in 1864, contains standard ucles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subseription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX ros each to purchasers of complete sets 
volumes may be had separately or together, at 7s each è 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 


z Paternoster Row 


N B —Communications, &c , should be sent to the Editors at the above 
a idres» 


The volumes com- 


the succeeding 





On tte rst of every Month . 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 


Edited by Jauzs BRITTEN, F LS, British Museum 
Contents —Original Articles by leading Botanists —Extracts, and 
Notices of Booksand Memoirs —Articles in Journals —Botanica! News - 
Proceedings of Societies 
Price rs 3d Subscription for One Year, payable in advance, rzs 


OUTLINES OF. PHYSIOGRAPHY. 


THE MOVEMENTS OF THE EARTH. 


J NORMAN LOCKYER, FRS, 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c, &c__ Professor of Astronomical Physics in the 

Normal School of Science, and Examiner in Physiography for the Science 
and Art Department 





The Schoolmaster says —‘‘Mr J Norman I ockyer s the author of the 
atest and mest general theory of the growth of the universe, and he affords 
another illustrat on of the fact that the men who devote the largest portion 
of their lives to original investigations tn a particular field of knowledge are 
often the most successful ın popul iizing the facts of their science, and in 
dreparing such simple accourt» of them as can be understood, and will be 
tound :nteresting by school boysand girls The book 1s to be followed by 
others on other parts of the extens ve subject of physiograpby The first » 
‘nstalment of Mr Lockyer's task 1s so well done that we are sure it wall yield 
to all who enter or the study of this part of physiography ın the connected 
way ir which ıt ıs Fere laid ont an ample and immediate reward ” 


London MACMILLAN & CO 


tt is a “Sound Natritwus” Tonic, 
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"MESSRS. MACMILLAN & 00.'S PUBLICATIONS. 


° MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA By T LAUDER BRU? - 
ION, MD, DSc, FRCP, FRS, Assistant Physician and 
Lecturer on Materia Medica at St Bartholomew’s Hospital, Exammer 
n Materia Medica in the University of London ın the Victoria Uni 
versity, and ın the Royal College of Physicians London late Examiner 
in the University of Edinburgh Adapted tothe United Stares Pharma 
copæia, by Francis H Wirziaus, M D Boston, Mass Third 
Edition Adapted tothe New British Pharmacopona, 1885 8vo 21s 


° TABLES OF MATERIA MEDICA a Companion 


tothe Materia Medica Museum By the same Author With Illustra 
aons New Edition, Fnlarged 8vo tos 


A TEXT-BOOK OF PATHOL OGY By D J 


HAMILION, Professor of Pathological Anatomy University of 


Aberdeen With Illustrations 8vo [Zn tne press 
MICRO ORGANISMS AND DISEASE An 
Introduction into the Study of Spec fic Micro-Organisms By E 
KLEIN, MD, FRS Waith rzr Illustrations third Edition, 
Rated Crown $0 6s 
THE BACTERIA IN ASIATIC CHOLERA 
3y the same Muthor Crown 8.9 [Zz preparation 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS By Prof ERNST ZIEGLER, of Tubin- 
gen Translated and kdited for English Students by Dovatp 
MACALISTER MA, MD, BSc, FRCP, Fellow and Medical 
Lecturer of St John s College Cambridge, Physician to Addenbrooke’s 

@fHospital, and Teacher of Mearcine in the University With Numerous 
Tilustrations Medium 8vo 
Part I ~GENERAL PATHOLOGICAL ANATOMY Second Edition 


12s 6d 
Part II —SPECIAL PATHOLOGICAL ANATONY Sections 1 — 
VIII Second Edition 12s 6@ Sections IX 126° 6d 
LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRISCRIBING By W HANDSEL GRIFFITHS, PhD, 
IRCPE New Lditton Adapted to the Pharmacopæ a, 1885 
trhmo 3s 6d 


PHYSICAL GEOGRAPHY AND GEOLOGY. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHVOIS, with a Glossary 
of lechnical Terms employed By H F BLANEFORD, FRS New 
edition with Illustrations Globe 81o 2s éd 

PRIMER OF PHYSICAL GEOGRAPHY By 
ARCHIBALD GEIKIE LLD, FRS, Director General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogy in the University of kdinburgh, &c With 
Numerous Illustrations New dition With Questions 18mo is 

[Sczence Primers 


ELEMENTARY LESSONS IN PHYSICAL GEQ- 


GRAPHY By the same Author With Numerous Illustrations 
New Edition Fcap 8vo 4s 
QLESLIONS ON THF SAME 1s 6d 


PRIMER OF GEOLOGY By the same Author 


With Numerous Illustrations New Editon 18mọ 1s 
LSczence Primers 
CLASS-BOOK OF GEOLOGY By the same 
Author With upwards of 200 New Illustrations Crown 8vo 105 éd 
TEXT BOOK OF GEOLOGY By the same 
Author With Numerous Illustrations Second Edition, Siath Ihou- 


sand, Revised and Enlarged 8v0 28s 


OUTLINES OF FIELD GEOLOGY 


same Author With Illustrations New Edition 
38 6a 


‘THE SCENERY AND GEOLOGY OF SCOT 


JAND, viewed in connecten with its Physical Geology By the 
same Author Wath Numerous Illustrations Crown byo 125 €d 


PHYSIOGRAPHY An Introduction to the Study 


of Nature By THOMAS HENRY HUXLEY,F RS With Numer 
ous Illustrations and Cgloured Plates Crown8vo 6s 


OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENIS OF THE J ARTH By J NORMAN LOCKYIR, 
FRS Correspondent f the Institute of France, Foreign Member of 
the Academy of the Lyncei of Rome, &c &c , Professor of Astro- 
nomic’? Physics in the Normal School of Science, and Eaamuiner in 
Physio raphy, for the Science and Art Department With Illustrations 
Crown Swed, 15 6d 


S°TREATISE ON ORE DEPOSITS ByJ ARTHUR 


ePHILLIPS,FRS,VPGS,FCS,M Inst CE, Ancien Lleve de 
l'Ecole des Mines, Paris Author of ** A Manual of Metallurgy,” Ihe 


Mining and Metallurgy of Gold and Sılver,” & With Numerous 
Ulustrations 810 25s 


By the 


Lxtra Fcap 8vo 


MACMILLAN & CO, LONDON 


ANTH ROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
Customs of Barbara-s and Civilized Races By Prof I LOWER, 
FRS,FRCS With Illustratons Crown Bvo 25 6d 


[Nato Sires 
ANTHROPOLCGY An Introduction to the Study 
of Man and C vıbhz v on 


ByE B 1\LOR, DCL,FRS With 
Numerous Illustrat ns crown 8wvo 7s 6d 


AGRICULTURE 


AGRICULTURAL CHEMICAL ANALYSIS A 


Hand-book of By PLRCY FARADAY FRANKIAND, PhD, 
BSc,FCS ,Assce ate of the Royal School of Mines, ind Deme nst a- 
tor of Practical and Agricultural Chemistry in the Normal Schcol of 
Science and Royal Schol of Mines South Kensirgton Museum 
Founded upon “ Li tfacen fur de Agriculture Chemische An lyse, ” 
vor Dr F KIOKE Crown 8v3 7s fd 


DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such as are caused by Fungi Py WORTHINGICN G 
SMILH, FIS, M AI Memter of the Scientific Con mittee of the 
RHS With 143 I ‘ustrations, Drawn and Engraved from Nature ly 
the Author Fcap ivo 4s 6d 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULIUKAL PRACIICH By HFNR} IANNER, 
FCS,MRAC Faamoerintte Pr naples of Agriculture ui der the 

in the 


Government Depart rent of Scieice, Director of Education 
Institute of Agricul are South Kensington Lond n, sometime Pro- 


fessor of Agneukur-l Science, Un versit, College Aberystwith Fcap 
FIRST PRINCIPLES OF AGRICULTURE By 


the same Author . "mo xs 


THE PRINCIILES OF AGRICULTURE A 


Series of Reading } voks for use n Ele nentary Schools By the same 
Author Extra Fer? 8v9 
I Lhe Alphabet of tte Principles of Agr culture 6d 
Il Further Steps int e Principles of Agr culture 1s 
III Elementary Scho Readings o1 the Principles of Agriculture for the 
Third Stage 1s 


POLITICAL * ECONOMY 


THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL SCONOMY Ry J E CAIRNS LLD, 
Emeritus Professor of Political ee m University College, 


London New Edit n Crown 8vo r 

GUIDE TO THE STUDY OF POLITICAL 
ECONOMY By I'r LUIGI COSSA Professor in the University of 
Pavia ‘Translated om the Second Italian kaition With i Preface 
by W Starity Jaross ERS Crowi8vo 45 6d 


POLITICAL ECONOMY FOR BEGINNERS, 
WITH QUESIIONS By MILIICENT GARRETI FAWCL 1T 

Fourth Edition 18no 2s 6d 

MANUAL OF POLITICAL ECONOMY By 
Right Hon HENRY FAWCETT, FRS Sixth Edition Revised 
with a Chapter on ‘State See and tne Nationahzatonof the Land 

andan Index Crown 8 o 


AN EXPLANATORY DIGEST OF THE ABOVE 
B, CYRILA WAIERS,BA Crown3s0) 25 67 
WEALTH AND PROGRESS A Cntical Esa- 


mination of the Wa 2s piuestion ana its Fconomic Relitun to Social 
Reform By OCEO4GE GLNION Crowntvo 6s 

PRIMER OF POLITICAL ECONOMY By W 
STANLEY JEVONS, LLD, WA,F RS New dition 18mọ 
1s [Serence Primers 

THE ECONOMICS OF INDUSTRY By A 
MARSHALL, M a , Professor of Poli ical Economy 1n the l niversity 
of Camoridge 1nd MARY P MARSHAL], late Lectura it Newn 


A 


ham Hall, Cambrid.e Eatra Fcap 8yo 2s 6d 
ECONOMICS 3y ALIRID MARSHAIL, MA, 
Professor of Politica’ Lesnomy in the U uversity of Cambridze -Vols 
8vo {Za the Press 
THE PRINCIPLES OF POLITICAL ECONOMY 
By Prof HENRY SIDGWICK MA, LLD, Knighthridge Pro- 
fessor of Moral Phi'csophy in the University of Cambridge, àc Author 


of ‘* The Methods cf Fthics ° Second Ldition Revised 


POLITICAL ECONOMY 


MA,PhD ,Auth -of * Money, 
&c 8vo 125 6d 


A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY By esame Autlor Croun&vo ts 67 


THE WAGES QUESTION _ ly tle same Author 


BvD 14s 
[7] ° 


&vo 16s 
By Francis A WAKER, 


” «Money in its Relation to Irade,” 
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CLARENDON PRESS NEW AND STANDARD SCIENTIFIC WORKS. . 


COMPARATIVE ANATOMY OF THE VEGETATIVE 


ORGANS OF IHE PHANEROGAMS AND FFRNS By Dr A 
DE BAR} ‘Trinslated and Annotated by F O Bowe MA;EIS A 


and D H Scott, MA,PhHD,FIS 
Index Royal 8vo, half morocco 22s 67 
“Deserves the enthusiastic praise cf all competen 


With 241 Woodcuts and an 


botanists "— 
altheneum 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS _ A New Editionof Sachs s "“ ext- 
bock of Botany ” Booh II By Dr K GOEBEL, Professor in the 
University of Rostoch ‘Translated by H BE F Garvsey, M A, and 
Revised by I B Batrotr, M A, F RS, Professor of Botary, Orford 
With 407 Woodcuts, Royal 8vo, half morteco, 21s 

“As a clear, succinct, and scholarly abs ract of all that ts known up to 
date as to the morphology of plants from the highest to the lowest it will hold 
its own for several years to come ’—A cademy 


LECTURES ON THE PHYSIOLOGY OF PLANTS 
By JULIUS VON SACHS Translated by H Marsuatr Warp, 
MA FLS, Fellow of Christ's College, Cambridge, and Professor of 
Botany RIE College Cooper's Hill With 455 Woodcuts Royal 
8vo, half-morocco 31s 6d 

“Gives the fullest and clearest accsunt of vegetable physiology in its 
present condition '— H there 

*,* These three works are intended by Prof J ron Sachs to supersede 
lus “Tert book of Botany,” the second edition of the authorized E aglish 
translation of which was published n 1882, ana which it ts not proposed to 
reprint 

“An undertaking which must earn the heartiest thanks of English students 
of botany ’’—Nature 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF 
THE FUNGI, MYCETOZOA, AND BACTERIA By A DE 
BARY Authored English Translat%n by H E F Gar\sex, MA r 
Revised by I B BaLrour M A, M D, FRS , Professor of Botany, 
Oxford With 198 Woodcuts, Royal 8vo half-morocco 22s 6d 

‘“Ihe most thorough and comprehensive treatise apon these groups which 


has appeared 1n any language "—Nature 
LECTURES ON BACTERIA By Dı A DE Bary 


Authorized Translation by H _ E F Garvsry, MA Revised by 
I Bay.tey Batrotr, FRS, Professor of Botany, Oxford Crown 
8vo, Cloth, 6s 
*4* * dn important contribution to the hterature of Bacteria and gives 
a incerce and accurate picture of the sueyect""—Note by Pror BayLey 
BALFOUR 


‘ELEMENTS OF PROJECTIVE GEOMETRY 


ELECTROSTATICS, Being Vol I of the Mathematicaf 
Theory of Flectneity and Magnets. By H W WATSON D Se, 
FRS formerly Fellow of Trinity College, Cambridge, and S H 
BURBURY, MA, furmerly Fellow of St John’s College, Cambridge 
8 o, Cloth, ros 6d 


B 
IUIGI CREMONA, Foreigh Memb R S Lond, Professor of Math 
matics in tne University of Rome Translated by CHARLES LLUDES- 
port, M A. Fellow of Pembroke College Oxord@ 8vo, Cloth, 12s 6a 

‘An invaluable addıtion to our geometrical text-boohs "—Satu day 

Review 


A TREATISE ON STATICS By G M MINCHIN,M A 
‘Third Fdition 8v>, Cloth Vol I, gs Vol II, 16s 
“By far the best treatise on s‘atics in the Engl sh language ’—New York 
Nation 
, In fact, one of the best treatises of the day ’— 
Nature 


NEW LDITION OF PROF ROLPESTON S “FORMS OF ANIMAL 


FORMS OF ANIMAL LIFE, A Manual of Comparative 
Anatomy, with Descriptions cf Selected Types By the late GEORGE 
ROLI ESTON, M, RS Revised and Enlarged by W 
Hatcuert Jackson, M A Royal 8v, Cl th, 36s 

‘CA text-boon of zoology in many respects the most coMprehensive that 
has yet appeared in the English language "—Oxford Vagazine 

**In concluding we acknowledge in the fullest degree the singularly pains 
taking and conscientious manne” in which Mr Jackson has fulfilled his task 
and the signal service he has thereby rendered to zologists ‘Forms of 

Animal Life’ is a umque book ”—Natu» e 


A TREATISE ON HEAT With numeious Woodcuts 
and Diagram, By BAI FOUR STEWART, LLD FRS Fifth 
Edition Extra Fcap 8vo, Cloth, 7s 6d Lust published 


COMPLETION OF PROF PRESTWICH'S “ GFOLOGY ” 


GEOLOGY CHEMICAL, PHYSICAL, AND STRATI. 
GRAPHICAL By J PRESTWICH, MA g FRS, Professor of 
Geology Oxford Royal 8vo Cl th, with Maps and Illustrations Vol 
I Chemical and Physical, 25s Vol II, Physical and Stratigraphical, 
with New Geological Map of E urope, 36s 

“ lhe Map of Eupe, on Roller, ur in Cloth Case, separately, ss 
S ands out from the long range of modern treatises "— Icademy 


“A most important work 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION 
LONDON HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, EC i 
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WATKIN 
ANEROID BAROMETER. 


JTHE NEW PATENT 
Wholesale Manufacturer of 
All kinds of Meteorological Insti uments, &c , 
8, 9, &10 Hatton Garden, London, F.C 
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This wonderful Instrument, 


WATKIN 
“THE ANEROID OF THE FUTURE.” 


Finder, ts made with #4? ce Cucles of Fi 

Aneroid with three ci 

indicator, which 1s attached to the movement 

through an aperture which circle 1s to be used ‘Lhe 
Aneroid 1s also made in one or two other forms, 
with or without an Altitude Scale 
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Jand MICRO POLARISCOPFS 
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J| Catalogue, 4 Stamps 


Scientific Apparatus of every Descrip 
tion for Colleges, Institutigns, &¢ 


~ Silver Medal Inventions Exhigition 1885 
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iT INUIT 


Manufacturing Opticians to the Queen 

and the Government, Agents by Rp- 

pointment to the Science and Art Dept 
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Oj Nature trusts the mind which builds for aye.” —WORDSWORTH. 








— Te 
No. 984, VOL. 38] 


THURSDAY, SEPTEMBER 6, 1888, [PRICE SIXPENCE, 

















Registered as a Newspaper at the General Post Office ] 
e THE NEW PATENT 


oe ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Mayor WATKIN, 

A, ıs made with 
three Circles of Figures 
instead of one, thus 
giving a much more open 
scale, combined with 
greater length of range 
It 1s marvellously accu- 
rate and spnsitive, and 
has been correctly de 

scribed as the 


‘ Aneroid of the 
Future.” 











J, J. HICKS, 


8,9, & 10 
Hatton Garden, 
London, E C. 


R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 








PRICES, Lsd 
Stand, with I-m. Obpject- 
glass and 1 Eye-piece 220 


Stand, with r-in. and }-in, 
e Object-glasses . . 33 0 


Stand, with 1 Eye-piece, 4-in. 
and }-n Object-glasses, 
Fine Adjustment, Ins Dia- 
phragm, Double Mirror, in 
Case Sy. + One se 






440 
E à 2 $ Full Descriptive Pamphlet sent on 


= 3 = Application to 
R. &J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 


{All Rights are Reserved 
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Mr JOHN BROWNING bêgs to direct attention to tke 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines ın the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; 1t 
1s provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectio- 


scope,can be used. 
* Price, in Morocco Leather Case, £3 8s. 6d. 
dllustrated Catalogue of Spectroscopes sent post free, Stxpence 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H M Government, 


63 STRAND, LONDON, W.C. 


AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 108s., 
With a supply of Charts 


AÀ NEGRETTI 
> ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT 
Branches —45 Cornhill, 
122 Regent Street, London 


Illustrated Description 
Post Free 


NEGRETTI & ZAMBRA’S 

















Large 
===. Illustrated 
fatalogue, 
600 Pages, 

1200 Engravings, 
Price 5s 6a 
Telephone No 
6583 Telegraphic 
Address e 


Negretti, London, 
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UNIVERSITY COLLEGE, LIVERPOOL, LIVING SPECIMENS FOR THE MICROSCOPE, 


VICTORIA UNIVERSITY. 
SESSION 1888-89 
PrRINCIPAL—G H RENDALL, MA, 


PROFESSORS AND LECTURERS 


Greek aa Prof G H RENDALL,MA 
Latin Prof H A STRONG, MA,LLD 
French ’ Lecturer—VICTOR OGER 





German r Lecturer—KUNO MEYER PhD, MA 
Italian m « Lecturer—EUGENIO LONDINI, DCL 
English Literature Prof A.C BRADLEY, M A. 

History Prof J M MACKAY MA 

Philosophy and Legic Prof JOHN McCUNN MA 

Mathematics Prof. F S CAREY MA 

Physics + . Prof OLIVER LODGE LLD,DSc,FRS 
Engineering Prof H S HELE SHAW, M Inst CE 


Natural History 


Prof W A HERDMAN,D Sc, FLS,FRSE 
Chemistry se a 
Ar 


Prof J CAMPBELL BROWN DSc, FIC 

Prof R ALAN M STEVENSON, MA 

Lecturer—E C K GONNER, MA 

euen E J HARVEY GIBSON, MA, 
FR 


Medicine a Prof T R GLYNN MD,FRCP 
Surgery « Prof RUSHTON PARKER BSc,FR 
Anatomy m Prof W MITCHELL BANKS, M D,F 
Physiology . Prof RICHARD CATON, MD, MRCP 
Pathology 1 Prof ALEXANDER BARRON, M B 
Midwifery Prof JOHN WAd LACE, M D 

Materia Medica Prof WILLIAM CARTER, MD, LLB, BSc 
Medical Jurisprudence Prof F T PAUL,FRCS 


» The NEW SESSION commences on OCTOBER 1 . 
The Prospectus may be obtained by applicatior to the REGISTRAR 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Fifteenth Session of the Department of Science, Technology, "and 
Arts and the Fifty-eighth Session of the Department of Medicine, begin 
MONDAY, October x, 1888 

The Classes prepare for Professions, Commerce, and the Universities The 
Physical, Chemical, Biological, and Engineering Laboratories, and the 
Weaving Sheds, Dye-house, and Brinting-Rooms will be open daily for 
Practical Work 

The following Prospectuses may be had Free from the SECRETARY — 

r Frorpectug of all Day-Classes in the Department of Science, Technology, 
and Arts 

2 Prospectus of Classes for Occasional and Evening Students 

3 Prospectus of Classes in Civil and Mechanical Engineering 

4 Prospectus of the Department of Medicine. 


Ee ee 
CITY AND GUILDS OF LONDON 
INSTITUTE 


FOR THE ADVANCEMENT OF TECHNICAL EDUCATION 
CENTRAL INSTITUTION, KENSINGTON, 


“ The Courses of Lecture, Laboratory, and Workshop Instruction in 
MATHEMATICS, ENGINEERING, PHYSICS, and CHEMISIRY 
will recommence on TUESDAY, October 2 A Preliminary Kxamimatien 
for Students intending to take a Complete Course of Instruction, or com- 
peting for Scholarships will be held on SEPTEMBER 25 to 28 

Particulars ı f the Complete Courses of Instruction suitable for ENGIN- 
EERS, ELECTRICAL ENGINEERS, and CHEMICAL ENGINEERS, 
and of the Special or Partial Courses, may be obtained on application to the 
Principat CLERK, Central Institution, Exhibition Road S W 


JOHN WATNEY 
WALIER S PRIDEAUx, } Hon Secs 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1888-89, will commence on MONDAY; 
October 1, when the Prizes will be distributed by Sir Arthur T Watson, 
Bart , Q C, and an Introductory Address will be delivered by W Foster, 
Esq,MA,FCS 

Two Entrance Scholarships (value S100 and 4&0) will be open for com- 
petition on September 27 and 28 

The School Buildings have been recently enlarged, comprismg new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room 

Besides Scholarships and Prizes there are annually SIxTEEN RESIDENT 
Hospital Appomtments open to Students 

The Composition Fee for the whole Medical Curriculum 1s S100 Special 
provision 1s made for Dental Students and for Candidates for the Preliminary 
Scientific (M B ) Examination 

The Residenwal College adjoins the Hospital, anf Provides accommodation 
for thirty Students and a Resident Warden 
+ Prospectuses and all particulars may be obfamed from the Resident 
Medical Officer at the Hospital, or from 


A PEARCE GOULD, Dean 


t 
Political Economy 
Botany eos á% 





T 





GOLD MEDAL awarded at the FISHERIES EXHIBITION to t . 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Daphnella Wingu, with sketch and 
description He also sent out Cristatella mucedo, Alcyonella fungosa, 
Paludicella Ehrenberg, Leptodora hyalina, Brachionus pala, Melicerta 
ringens, Stephanoceros, Argulus foliaceus, Volvox globator, also Amceba, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work 

Weekly announcements will be made in this place of Organisms T. B 
1s supplying e 


Specimen Tube, One Shilling, post free. 


Li 
Twenty-six Tubes ın Course of Stx Months fov Subscription of £1 18, 
or Iwelve Tubes for ros 6d ' 


Portfolio of Drawings, Eleven Parts, rs each 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S E 


The WINTER SESSION of 1888-89 will commence on OCTOBER 1, 
whea an Introductory Address will be delivered by Dr CULLING- 
WORTH, at 3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
460 respectively, open to all first-year Students, will Hè offered for com- 
petition The Examimation will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates $ 

Special Classes are held throughout the year for the “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Exammattons of the 
UNIVERSITY of LONDON 

An additioral Laboratory for the teaching of advanced Physiology @as 
been recently provided 

All Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals 

The Fees may be paid in one sum or by instalments Entnes may be 
made to Lectures or to Hospital Practice, and special arrangemgnts are 
made for Students entering ın their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Practitioners, Clergymen, and private families residing ın the 
neighbourhood receive Students fo” residence and supervision, and a register 
of approved lodgings 1s kept in the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medica! Secre- 


tary, Mr GEORGE RENDLE. 
E. NETTLESHIP, Dean 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on MONDAY, OCTOBER r 

The Hospital contains 695 Beds, of which soo are in constant occupation 
There are Wards for Obstetric and Ophthalmic cases and other special De 
partments Special Classes are held in the Hospital for Students preparing 
for the Examinations of the University of London, and other Higher 
Examinations 

APPOIN'IMENTS — The House Surgeoncies, House-Physiciancies, 
Dresserships, and all other Appointments, are made strictly in accordance 
with the merits of the Candidates, and without extra payment ‘There are 
also a large number of Junior Appointments, every part of the Hospital 
practice being systematically employed for instruction, so that students who 
nave completed their preliminary studies elsewhere may enter at once upon 
the practice of the Hospital 

ENTRANCE SCHOLARSHIPS —Open Scholarship of r25 Guineas 
m Classics, Mathematics and Modern Languages Open Scholarship of 
125 Guineas in Chemistry, Physics, and Biology 

PRIZES are open to Students in their various years, amounting in the 
aggregate to more than £300 During the past year the accommodation in 
the PHYSIOLOGICAL and PATHOLOGICAL Departments has been greatly in- 
creased, and a STUDENTS’ CLYB has been opened ın the Hospital, containing 
a Dining Room, Reading Reoms, and a large Gymnasium 

COLLEGE —A Residential Corlege 1s ın course of erection upon a site 
immediately contiguous to the Hospital, to accommodate about Fifty 
Students in addition to the Resident Staff of the Hospital 

For Prospectus and further irformation apply to the Dean, Dr PERRY, 
Guy s Hospital, London, S$ E 


ST BARTHOLOMEW S HOSPITAL 
AND COLLEGE 
PRELIMINARY SCIENTIFIC CLASS 


Systematic Courses of Lectures and Laboratory Work in the Subjects of 
the Preliminary Scientific and Intermediate B Sc Examinations of the 
University of London will commence on OCTOBER r and continue tu] 
July 1889 

Fee for the whole Course, £18 185, or £16 16s to Students of the 
Hospital or £5 5s each for Single Subjects 

Trere 1s a Special Class for the January Examination = 

For further Particulars apply to the WARDEN OF THE CoyLEcE, St. 
Bartholomew’s Hospital, London, E C 


A Hand book forwarded on Appheation ~ 
FOR SALE.—The Valuable Collection bf 


BIRD-SKINS made by the late H Prver, C M ZS, during his long 


residence in Japan—Apply to Mr E W Janson, Natural History 
Agent, 35 Little Russell Sreet, London, W C 











' 
Sept. 6, 1888] 


ae 





Sale by Auction. 


VALUABLE EXOTIC AND BRITISH LEPIDOPTERA, 
MR J. C. STEVENS will Sell by Auction, 


at his’Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
September rz, at half-past 12 precisely, a Collection of Exotic Lepido- 
ptera in Exceptionally Fine Condition, comprising the Greatest Rarities 
from Amboina, Sumatra, Bhutan, China, Burmah, South America, 
Afnca, &c , including new and recently-described Species of Ornitho 
pteras Papilos, Morphos, and other Handsome Genera, all in Fresh 
and Unblemished Condition, many having been selected from a large 
number of Specimens Also a Fine Collection of British Lepidoptera, 
Cabinets, &c ° 

On View the Day Pnor from 2 till 5 and Morning of Sale, and Catalogues 

had ten days previously 


GUY’S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS 

A Scholarship of the value of 125 Guineas will be offered for Open Com- 
petition on WEDNESDAY, September 26 Subjects of Examination 
Classics, Mathematics and Modern Languages 

A second Scholarship, also of the value of 125 Guineas, will be offered for 
Open Competition on the same day Subjects of Examination Inorganic 
Chemistry, Physics, Botany and Zoology 

For further particulars apply to the Deax, Guy’s Hospital, $.Ẹ 


BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 

A Combined Examination for Natural Science Scholarships and Exhbi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
November 20, 1888 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
bang worth £80 a Year 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these Particulars may be obtained by application to A VERNON 
HARCOURT, Chnist Church, Oxford 


PORTSMOUTH SCHOOL BOARD. 


The Portsmouth School Board mvite APPLICATIONS for the Post of 
HEAD MASIER of the HIGHER BOARD SCHOOL about to be 
opened for Boys working Standards VI and VII , wuh the additional sub- 
Tn of the Education Code or Science and Art Syllabus Candidates must 

e Certificated Teachers, and also Graduates in Arts or Science of some 
University in the United Kingdom 

The commencing Salary 1s £200, rising 410 to £250 per annum 

Applications, stating Age and when able to begin Duties, should be for- 
warded, on or before the 18th inst , to the CLERK of the ScHooL BOARD, 
10 High Street, Portsmouth 


BIRMINGHAM SCHOOL BOARD 


The Board gare the seryices of an ASSISTANT MASTER for the 
BIRMINGHAM RIDGE STREET SEVENTH STANDARD 
TECHNICAL SCHOOL Salary, £120 per annum It ıs essential 
that the person appointed should be thoroughly qualified ın Mathematics, 
Chemistry, and Physics 

Applications, inclosing Copies of Testimonials, to be sent ın at once, 
addressed to the CLERK of the ScHooL Board, Edmund Street, 
Birmingham 
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THE OWENS COLLEGE CALENDAR 
for the SESSION 1888-89 
MACMILLAN & CO, London, J E CORNISH, Manchester 


BOOKS FOR’ STUDENTS. 


DESCHANEL’S NATURAL PHILOSOPHY Trans- 
lated and Edited by J D EVERETT, DCL, FRS, Professor 
of Natural Philosophy in Queen’s College, Belfast Ninth Edition, 
Revised throughout Illustrated by 783 kngravings on Wood, and 3 
Coloured Plates Cloth, 18s , abo ın Parts, lmp Cloth, 4s 6d each 

Part I —Mechanics, Hydrostatics, 

netism 


ë 
Part II —Heat Part IV —Sound and Light 
* Systematically arranged, clearly written, and admirably illustrated, 
pA forms a model work for a class in experimental physics ”— Saturday 
eurew 
ELEMENTARY TEXT-BOOK OF PHYSICS By 
Prof EVERETT. Illustrated by many Woodcuts Third Edition 
Cloth, 3s 6g 
“An unexceptionable werk, both ın the matter and ın the manner of its 
teaching "—/Journal of Scrence 
OUTLINES OF NATURAL PHILOSOPHY FOR 
BEGINNERS By Prof EVERETT With 216 Woodcuts Cloth, 4s 
“A book of great merit, it possesses all the systematic arrangement 
and lucidity of the author’s former publications ”’—A theneune 
ANIMAL PHYSIOLOGY an Elementary lext-Book By 
J McGREGOR-ROBERTSON,MA_ With numerous Illustrations 
Cloth, 4s i 
“A good system of arrangement and clerr expressive exposition distinguish 
tøs book The definitions of terms are remarkably lucid and exact, and 
the woodcuts and explanatory diagrams are numerous and good'”—Saturday 
Review 


London BLACKIE & SON, 49 and ïo Old Bailey 





Part III —Electricity and Mag- 
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The Cambridge University Press, 





` 








Nearly Ready. 


AN 


ELEMENTARY COMMERCIAL GEOGRAPHY. 


By Dr. H. R. MILL, F.RB.S.E., 


Lecturer m the Herigt-Watt College, Edinburgh 


Comprising the Materials of Commerce, the Geographical 
Distribution of Commodities, and Means of Transport, the 
Geography, Products, and Trade of the Countries of the World, 
and more particularly of the United Kingdom and British 
Possessions, the United States, France, and Germany The 
Characteristic Resources, Chief Towns, and Main Traffic 
Routes of each Region are described in relation to 11s Physical 
Geography The Book ıs intended to meet the Requirements. 
of Candidates for the Commercial Certificates of the Universities, 
and of the Society of Arts , 


AN ELEMENTARY TREATISE ON GEOMETRI- 
CAL OPTIES By R S HEATH, M A, Professor of Mathematics 
in Mason Science College, Birmingham Crown 8yo 3s 


A TREATISE ON GEOMETRICAL OPTICS By 
R S HEATH,MA_ Demy 8vo 125 6d 


A CATALOGUE OF THE PORTSMOUTH COL- 


LECTION OF BOOKS AND PAPERS wniten by or belonging to 
SIR ISAAC NEW10N Demy 8vo 5s 
e 


A TREATISE ON THE GENERAL PRINCIPLES 
OF CHEMISTRY By M M PATTISON MUIR, M A, Fellow and 
Erelector m Chemistry of Gonville and Catus College Demy 8vo, 

oth rss 


ELEMENTARY CHEMISTRY By M M PATTISON 
MUIR MA,and CHARLES SLATER, MA, MB Crown 8vo 
4s 


PRACTICAL CHEMISTRY A Course of Laboratory 


Work ByM M PATTISON MUIR,MA,adD J CARNEGIE, 
BA Croyn8vo 3s 


AN ELEMENTARY TREATISE ON QUATER- 
NIONS ByP G TAIT,MA_ New Edition Demy 8vo 14s 
[Preparing 


THE COLLECTED MATHEMATICAL PAPERS 
OF ARTHUR CAYLEY, MA FRS, Sadlerian Professor in the 
University of Cambridge To be published ım len Volumes Vol 1 
Demy 4to 25s (ln the press 


THE SCIENTIFIC PAPERS OF THE LATE PROF 
J CLERK MAXWELL Edited by W D Niven, MA Royal 
4to [Lmedzately 


A TREATISE ON NATURAL PHILOSOPHY By 
Sr W THOMSON, LLD, DCL, FRS, andP G TAIT, MA 
Part I Demy 8vo 6s PartII Demy 8vo 18s 


ELEMENTS OF NATURAL PHILOSOPHY By 
Profs Sır W LHOMSONand P G TAIT Demy 8vo 9s 


MATHEMATICAL AND PHYSICAL PAPERS By 
G G STOKES, MA,DCL,LLUD, PRS, Lucasian Professor of 
Mathematics Reprinted from the Original Journals and Transactions, 
with Additional Notes by the Author Vol I Demy 8vo, Cloth 15s 
Vol II rgs [Fol II in the press 


Londfn C J CLAY & SONS,® 
Cambridge Unıversty Press Warehouse, Ave Maua Lane 


Cambiuidge DEIGHTON, BELL, & CO 


cxlviti 


CAMBRIDGE MATHEMATICAL SERIES. 


In Crown 8vo 


EJ 
ARITHMETIC Whith nearly 8000 Examples By C. 
PENDLEBURY, MA,FRAS Second Edition, Revised With or 
without Answers 4s 6% In‘Iwo Parts, 2s 62 each The EXAMPLES 
(without Answers) and EXAMINATION PAPERS can also be had 
in a separate Volume, 35 
Pendlebury's Arithmetic 1s in use at many of the largest and most 


successful Public Schools 

ALGEBRA Choice and Chance By W A Wami- 
WORTH, MA Fourth Edition 6s 

EUCLID By Horace DEIGHTON, MA 4s 6d 
Books I and II ,2s KEY ss 

EUCLID _ Exercises on Euclid and in Modern Geo netry. 
By ] McD JWELL,MA FRAS Third Edition 6s 

PLANE TRIGONOMETRY By Rev T G Vyvyan, 
MA Third Edition 3s 62 

CONICS The Elementary Geometry of By C TAYLOR, 


DD Fifth Edition, Revised and Enlarged, containmg a CHAPTER ON 


TH t LINE INFINITY 

GEOMETRICAL CONIC SECTIONS By H G 
WILLIS, MA 7s 6d 

SOLID GEOMETRY By W STEADMAN ALDIS, M A 3 
Professor of Mathematics in University College, Auckland, New 
Zealand Fourth Edition 6s 

GEOMETRICAL OPTICS By W STEADMAN ALDIS, 
MA Third Edition 4s 

RIGID DYNAMICS ByW STEADMAN ALDIS,M A 4s 

ELEMENTARY DYNAMICS By WILLIAM GAR- 


NETT, M A, DCL, Principal of the Col'ege of Physical Sctence, 
Newcastle-ori-Tyne Fourth Edition 6s 


DYNAMICS, By W H Besant,DSc,F RS 7s 6d 
HEAT By WILLIAM GARNEIT,MA, DCL Fourth 


Edition 4s 
HYDROMECHANICS. By W H BESANT, DSc, 
Part I Hydrostatics 5s 
Pure and Mixed 





FRS__ Fourth Edition 
MATHEMATICAL EXAMPLES 


A Collection ‘of Examples in Algebra, Trigonometry Mensuration, 
Equations Analytical Geometry, Statics and Dynamics By J 
DYER „M A,andR PROWDE-SMITH, MA (Nearly ready 
ELEMENTARY PHYSICS, Examples and Examina- 
tion Papersin By W. GALLATLY, M A (Nearly ready 
MECHANICS A Collectior. of Problems By W 
WALTON, M A Second Edition _ 6s 


London GEORGE BELL & SONS, York Street, Covent Garden 


Animal Biology. 
An Elementary Text Book By C LLOYD MORGAN, 
Professor of Animal Biology and Geology in University 
College, Bristol With numero. I'lustiatiois 85 67 
The first part of the volume deals with the anutomy ard phystolozy of 
Vertebrates, as exemplifjed by the Frog’ th. Pigeon and Fowl, and the 
Rabbit In this part there are special chap ets on H st> ogy, E nbryology, 
the G nesis of Tissues 1nd Organs, and Anı nal Maabolism The second 
part ıs occupied with the structure and life-history of some Invertebrate 
types—viz Crayfish, Cqckroach, Earthworm, Liver-fluke and Tapeworm, 
Snil, fresh-water Mussel, Hydra, Voritcella and Anaba Numerous 
outline woodcuts have been drawn specialiy fo- the work, satisfying the 
requirements of those who are preparing for the Intermediate Science and 
Preliminary Scientific Examination, of the London University, and for the 
Oxford and Cambridge Local Examinations 
A First Course of Physical Laboratory 
PRACTICE Containing 264 Expetiments and 169 Illus- 
trations By A M WORTHINGTON, M A, Professor 
of Physics and Head Master of the Dockyard School, 
Portsmouth, late Assistant Master at Clifton College 
Crown 8vo 4s 6d 
Questions on Physics. 
Suitable for Candidates for the Intermediate Examination 
m Science and Preliminary Scientific Examination of the 
London University By SYDNEY YOUNG DSc, 
FCS, Lecturer on Chemistry, and Tutorial Lecturer on 
Physics in the University College, Bristol Crown 8vo 
Is 6d 
Electricity Treated Experimentally. 
For the Use of Schools and Students By LINNAUS 
CUMMING, MA, late Scholar of Trinity College, 
Cambridge, Assistant Master ın Rugby School With 
242 Illustrations Crown 8vo 4s 67 
A Practionl Introduction to Chemistry. 
Intended to give a Pa-tea’ Acquanttance with the Ele- 
mentary Facts and Principles of Chemistry By W A 
SHENSTONE, Lecturer on Chemistry in Clifton College 
With 20 Illustrations Crown 8vo 2s 
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THE SPECIALISTS SERIES. + ` 


A New Series of Hand-books for Students and Practcal Engineers, = 
Crown Bve With many Illustrations 
MAGNETO- AND DYNAMO-ELECTRIC MA- 
CHINES _Wtth a Description of Electric Accumulatoys From the 
German of GLASER DE CEW Second Edition, Enlarged By W 
B ESSON. With gg Illustrations Crown 8vo, pp xm -311 7$ 6d 


GAS-ENGINES Ther Theory and Management. 
By peta MACGREGOR With7 Plates Crown 8vo, pp 245 
8s 


BALLOONING A Concise Sketch of its History and 
Principles From the best sources, Continental and English “By G 
MAY With Illustrations Crown 8vo, pp vı-97 2s 6a 

ELECTRIC TRANSMISSION OF ENERGY, and ` 
tts Fransfornation, Subdivision, and Distribution A Practical Hand- ` 


book By GISBERT KAPP, CE, Associate Member of thelInstitutton 
of Civil Engineers, &c With rzg Illustrations Crown 8vo, pp x1-331 


7s 68 

ARC AND GLOW LAMPS A Practical Hand-book 
on Electric Lighting By JULIUS MAIER, Ph D , Assoc Soc Tel 
Eng, &c With 78 [Illustrations Crown 8vo, pp vin -376 7s 6d 

ON THE CONVERSION OF HEAT INTO WORK. 
A Practical Hand-book on Heat-Engines By WILLIAM ANDER- 
SON, M InstC E With 6x Illustrations Pp viui -254 6s 

SEWAGE TREATMENT, PURIFICATION AND 


UTILIZATION A Practical Manual for the Use of Corporations, 
Local Boards, Officers of Health, Inspectors of Nuisances, Chemists, 





Manufacturers, Ripanan Owners, Enginzers, and Ratepayers By J 
W SLATER, FES, Editor of Journal of Scrence “Crown 8vo, 
Cloth Price 6s 

In Preparation e 


THE TELEPHONE AND ITS PRACTICAL AP- 
PLICATIONS By W H PREECE, FRS, and J MAIER, 
PhD [Ready shortly 





MANAGEMENT OF ACCUMULATORS AND 
PRIVATE ELECTRIC LIGHT INSTALLATIONS A Practical 
Hand-book By Sir DAVID SALOMON», Bart, MA Fourth 
Edition, Revised and Enlarged, with 32 Illustrations Cloth 3s 


MESSRS. RIVINGTON’S LIST., 


ELECTRICAL INSTRUMENT-MAKING FOR 
AMATEURS A Practcal Hand-book By S R BOTTONE, 
Author of “The Dynamo,” &c With 6o Illustrations Second 
Edition Cloth 3s oO oOo a] 

London WHITTAKER & CO, Paternoster Square 

The Methods of Glass-Blowing. 

For the Use of Physical and Chemical Students By W A 
SHENSTONE, Lecturer on Chemistry in Clifton College 


With 42 Illustrations Crown 8vo Is 6d 


| Papers in Inorganic Chemistry. 


Laws 


With Numerical Answers Progressively arranged for the Use 

of Science Students ByGEORGEE R ELLIS, FCS, 

Sience Master of Oliver’s Mount School, Scarborough 

Crown 8vo 2s 

and Definitions connected with 
CHEMISTRY AND HEAT With Explanatory Notes 
on Physical and Theoretical Chemistry , also special Tests 
and Examples for Practical Analysis By R G DUR 
RANT, MA,FCS, Assistant Master at Marlborough 
College Crown 8vo 3s > 

Builders’ Work and the Building Trades. 
With Illustrations By Colonel H C SEDDON, RE, 
Superintending Engineer H M Dockyard, Portsmouth , , 
Examiner in Buildmg Construction, Science and Art De- 
paitment, South Kensington, Assistanc Examiner H M 
Civil Service Commissioners , late Instructor in Construc- 
on, School of Military Engineering, Chatham Medium 
vo 16s 


l Notes on Building Çonstruetion. 


Arranged to meet the Requirements of the Syllabus of the 
Science and Art Depaitment of the Committee of Council on 
Education, South Kensington With numerous Illustrations 
Medium 8yo $ 

Parr I — FIRST STAGE, or ELEMENTARY CQURSE 
With 325 Woodcuts ‘10s 67 % 

Part II NEL MENEEMENT of SECOND STAGE, or 
ADVANCED COURSE With 300 Woodcuts 10s 6e 

Part II —MATERIALS ADVANCED COURSE and 


COURSE for HONOURS Waith 188 Woodcuts 21s 
Parr IV —CALCULATIONS FOR STRUCTURES 
With Illustrations j [lu the press 


RIVINGTONS WATERLOO PLACE, PALL MALL, LONDON, 


4 i ' 


© Sept 6, 1888) . NATURE cxlix 
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axe, s d 
© Yearly .. 2. ee ee ve ee ee 2 2 0 GASKOHLE UND DER KALKSTEINE 
Malf-yearly a s.es ee ee ee eh I4 6 DER 
Quarterly s. ve. ee ee ee ee 7 PERMFORMATION BOHMENS. 
ba z VON 
To the United States, the Continent, &c. : TE Dr ANT. FRITSCH, 
Yearly ..sssoseseo’oo oo o30 6 Ord & Frofessor der Zoologie an der Böhm Universitit in Prag 
Half-yearly . s. eeso seess o IS 6 Band 11, Heft 3 
Quarterly 2... 1 eee eee ee ee BOO Die Lurchfische Dıpno: 
r Nebst Bemerkungen über Sılwırche und Devonische Lurchfische 
s To India, China, and Japan aa s d. Verdffentlicht mit Subvention oe eet Akademie der Wissenschaften in 
len 
. Yearly SO Rae Rede ae Fis Se RSE 6 Von der Geologischen Gesellschaft ın London mit dem Lyell-Preise 
‘ Walf-yearly .. 1... wee 16 6 Ausgezeichnet $ 
Quarterly ... oo. oo - +. 8 6 Prag Selstverlag—m Commission bet FR RIVNA * 
Money Orders payable to MACMILLAN & CO GEOLOGY OF „WEYMOUTH, ORT 
eT, o 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. TAN ear veer ‘Archzological and Natural istory Notes By 





ROBERT DAMON, FGS New and Enlarged Edition, Illustrated, 


In October Wich: Portraits sad Tilastranons 8vo Price 5s , or with Geological Map and Extra Plates, 7s 67 Post 
: ; Free i 


LIFE Of SIR WILLIAM SIEMENS, R. F DAMON, Weymouth 


FRS, DCL, LLD, Member of Council of the Institution of Civil 
Engineers By WILLIAM POLE FRS, Honorary Secretary of 
the Institution of Civil Engineers Author of “Life of Sir William 
Fairbairn ” “Technical Chapters in the Lives of Robert Stephenson 
andl K Brunel,” &c, &c 

















@ Now again a well known form is missing For many yews Sr W Mathematical Instrument Manufacturer to H M Government, Council of 
Siemen. has been a regülar attendant at our meetings, and to few, indeed, India, Sctenceand Art Department, Admiralty, &c 
ave they been more indebted for success hatever the occasion, 1n his 
Presidential Address of two years ago, or in communications to the Sections, | Mathematical, Drawing, and Surveying Instruments 
he had always new and interesting ides, put forth in languaze which a child of Every Description, 
could understand It is no eaxagzeration t> say that the hfe of such a man Of the Highest Quality and Finish, atthe most Moderate Prices 
was spent in the public service ”—Lorp RAYLEIGK at British Association, 
1884 © OEN AUR isan Ilestrated Price List Post Free 
h , t P 
JOI N OMUR = on oe See sabe anes W F S obtained the only Medal in the Great Pahibition ok Teea i 
Excellence of Construction of Mathematıcal Instruments, an e only 
Now Ready, One Volume, Demy 3vo, 542 Pages, 400 Illustrations, Goup Maar in the International eae Exhibition 1885 for Mathe- 


peal matical Work Silver Medal, Architects’ Exhibition, 1886 


TEXT- BOOK OF PHYSIOLOGY. | Address -GREAT TURNSTILE, HOLBORN, LONDON, W C 





FRY’S 


Pure Concentrated 


COCOA 








Professor of the Institutes of Medicine in the University of Glasgow 


Volume I —General Physiology, including the Chem stry and Histology of 
the Tissues and the Physiolagy of Muscle 


J G McKENDRICK, MD, LLD, ERS, | 


(Special Physiology, completing the book, ıs expected about Christmas 
It will be sold separately ) 


Glasgow JAMES MacLEHOSE & SONS, Publishers to the University 
London MACMILLAN & CO 


Ask your Grocer 
for a Sample 

and Copy of 
Testimonials. 








E horsi rds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, , 


Nervousness, Weakened Energy, Indigestion, 
As a Drink m Fevers, Etc. 





Just Published, Post free for Three Stamps 


CRYPTOGAMIC BOTANY: No.or, 


Natural History and Scientific Book Circular, containing valuable 
and important Works on Desmids and Diatoms Alga, Fungi, Mosses 
and Hepatics, Ferns, and General Cryptogamic Botany 


WILLIAM WESLEY & SON, 23 Essex Street, Strand 


ADVERTISER (32) desires APPOINT- 


MENT as MUSEUM CURATOR or PRIVATE SECRETARY 
and LIBRARIAN to a Nobleman or Gentlenan of Position Has 
| 








long and varied experience Scentific Attainment, Well versed in 
editorial matters Highest references —Address, “X Y Z,” May S, 
159 Piccadilly, W 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 


BROWN & POLSON'’S 
CORN FLOU 


2 ss 248 It mak Delicious Drink, Invigorating and Strengthening. 
Is a Household Requisite of Constant Utility | ror sate by ail chests . 
For the Nursery, the Family Table, and the| Pamphlet sent post paid on application to 

Sick Room. Rumford Chemical Works, Providence, R. I., U.S.A, 


` j ' 


cl NATURE [Ses¢ 6, 1883 > 


DECORATE ‘wr HOMES. 


Sa) The beauty of Stained Glass ın every house can be enjoyed by using 
eZ) 
À M‘Caw, Stevenson & Orr’s Patent 


GLACIER veconation, 


It can be applied to any window by any person without previous experience in the 
use of the arnee Designs can be had to sut windows ın Churches, Public Buildings, 
etc Invaluable where there are windows with disagreeable outlooks 














Wnite for Illustrated Pamphlet (500 Illustrations) and Sample, post free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST, or to PERRY & CO, Wholesale Agents, Holborn Viaduct, LONDON 


PERKEN, SON, & RAVMENT, © "70%, sme, tooo, 
“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear Merere 


5X4 7X5 9X7 10X8 E oE enat a p oO i 
63/- 94/6 x26/-  22oļ- 33/- 45l- 49/6 64/- 82/6 127/6 442/6 — 18o- | 
















e —_—- —. 
“With such a lage aperture (f/6 approx ) 
it serves as a poytrayt and group lens, as well RAYMENT’S PATENT CAM ERA. 


as a landscape and copyirg objective There anl should strongly recommend 
1s no doubt of its proving a most useful lens *’ Price includes 3 Double Dark Shdes | Rayment’s Camera Itis LIGH), 


COMPACT, very RIGID, and 
—J Tram ‘lavtor, British Journal of 44x 3} | 64x 43 | 8} x6} ] 10X8 | 12X10! 15X12. eatends to about double the usual 
Photography . 120/- | 145/~ Í 168/- | 2r2/. 


258/- | 314/- | focus "—Amateur Photographer 














Ss. I. SLOTI. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz Impl Pts* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but they 
must be paid for with the Beer 
o Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the *S N ” Stout, it 1s Brewed entire y from the finest Malt and Hp 
Hops, it 1s, too, more hopped than Stout 1s generally, therefore, besides being very MORNY 
nutritious, it 1s an eacellent Tonic and particularly suited for imvalids, ladies nursing, or 
anyone requiring a good strengthening beverage It is a ™ Sound Nutritious” Tonic, ‘iW 
and very much recommended by Medical men 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON. SW. 


ai tea AN so ah care ae F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &e., 


for the Ai S » Li d 
Mee Enam anan af ihe Lop Unease NATURAL HISTORY AGENCY, 
Preparation in EveninG Classes for the Arts and Science Examimitions 


of the London University 148 BROMPTON ROAD, LONDON, S.W., 
MEDICAL AND SCIENIIFIC TUTORS 
W L Carter, BA FGS ,J R Ainsworth Davis, BA., W H Dines, ITISH 
BA,A bison, DSc, J M_Lightwood, MA, A P Luff NEAR THE BRITISH NATURAL HISTORY MUSEUM 
MB,BSc, H E Morey, MA, DSc, S P Philips, MD , W 
Pye, FRCS ,S O Roberts, MA , E W Roughton, MD ,T W 
Shore, M D, DSc , G A Smith, MA 








Scientific Collections and Apparatus of all kinds ın Stock or to order 
Microscepes Microsc pical Glass—best Enghsh make—Shps from 3s 6d 
per gross, Covers E 3d to4s 6d peroz , Rack Boaes for 6 to 72 shdes, 3d to 

a 


TEEN ts , Boxes and Cabinets with or without Collections , Card Trays, Post 

EVENING CLASSES, Boxes, Ores, Mineral, Rocks Fossils, from 3¢ each , Students’ Collections 

Held at King’s Cross, close to various Railway Stations r especially arg rates , ane and Botanical Spec mens supplied at 

Science Lecturrrs—G S Carr, MA , C H. Draper, DSc, BA, J | short notice A large series of Roch sections and mounted Diatomaceæ on 


M Lightwood, MA, H F Morley, DSc, MA,‘ W Shore, 


MD BSc GA Smith, MA Just received —An extensive Collection of beautiful mineral specimens,” 
, » 


both British and Foreign lhe new rock-sectionsinclude Andesitic Dolerite 





RESIDENCE (Zirkel, Zettsch d Geol Ges, xxam , 28) from Drumadoon Point, Arran, 
Students from the country can, 1f desired, be accommodated on reasonable Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston 
terms during their stay im London - = mes save 





RECENI' SUCCESSES 
B A, 1887 —30 Candidates passed, x with Honours For the third year 
è: tunning a larger number passed than from any otner institution whatsoever 
Sc —4 passed, 1 with Honours 
M B —1 passed 


M A, June 1888 —In Branch III, of the 6 successful Candidates, the 
fifth was prepared by these Classes, in Branch IV, of the 2 successful 
Candidates the first was prepared by these Classes 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaYorate Sketches, Pro 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 


Type-Writing are easi'y, quickly, and cheaply produced by the 
MATRICULATION, JUNE 1888 —Of 7 Candidates who entered, 1 who had 
not taken the Long Courses failed, 1 took Honours and 5 passed in the 


$ R 
First Division, and none in the Second e 


INTEPMEDIA®: ARTS, JULY 1888 —17 passed, 2 with Honours Very futdink, used withordinary pen and paper Auto Circulars resegb 
ANa erste SCIENCE ‘AND PRELIMINARY SCIENTIFIC —ş passed, r | written letters Used atthe House of Lords, &c 
with Honours 
INTERMEDIATE MEDICINE —3 passed 2 with Honours 
For particulars apply to the Secretary, Mr F S WEYMOUTH, M A , 
38 Christchurch Road, Brondesbury, London, N W : 





AUTQCOPYIST DEPT (4ET Co, La) 


London Wall, London, and 52 Princess Street, Manchester 
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THE MASON COLLEGE, 
BIRMINGHAM 
SESSION 1888-89 
FACULTIES OF ARIS AND SCIENCE 


The SESSION COMMENCES on MONDAY, October z 1888 

Students under 16 are required to pass a Preliminary Examination 

Syllabuses, containing complete information as to the various Courses of 
Instruction, Fees, Lecture-diys and Hours, Entrance and other Scholar- 
ships, Prizes, &c, may be obtained from CoxnisH Bros, New Street, 


Birmingham, price 6¢ (by post 8d ) 
: GEO H MORLEY, Secretary 


“UNIVERSITY COLLEGE, VICTORIA 
UNIVERSITY, LIVERPOOL. 


The Work of the next Session will commence on OCTOBER 1_ Com- 
plete COURSES are arrangea for Students intending to become Civil or 
Mechanical Engineers 

The Engineering Prospectus may be obtained by application to the 
REGISTRAR 


- JAMES R. GREGORY, 


Mineralogist and Geologtst 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDEN1S 

LECTURERS, p MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC- 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specemens, 











Arganged for the Selection of Single Specimens, &c , with Prices Also 
New Lasts of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


e 
BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used thas been adopted ın 


the principal Banks, Public Offices, aad Railway Companies throughout 
relan 





Flows easily fromthe Ben 
Blotting-paper may be applied at the 
moment of writing 


It writes almost instantly full Black 
Does not corrode Steel Pens 
Ts‘cleanly to use, and not liable to Blot 





Can be obtained ın London, through Messrs Barctay & Sons, Farring- 
don Street W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DENTS SEY ILLUSTRATED 
| CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 

WATCHES. REDUCED PRICES, sent post 


free on application to E DENT 
and Co, Makers to the Queen, 
61 STRAND, LONDON, WC, 
or 4 ROYAL EXCHANGE 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER last Season, having been received 
with so much favour, he respectfully mvites LARLY ORDERS from 
Lecturers and others, while the light 15 most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp 
HOLLOWAYS OINTMENT ieee oes 
pan AEA Di REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS, If efcectually rubbed on the Neck and Chest, 1t cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Slon Diseases it 1s unequalled, 


Jf NE 
SENT 











AN 








GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, m Mahogany Cabinets x00 Specimens, 25s 
200 ditto, 50s The best value obtainable. 

Micro Sections of Rocks in great varicty Cabınets, Glass topped Boxes, 
and other Geological Requ.sites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 

15 KREMLIN DRIVE, LIVERPOOL, 
Have OrENED A CENTRAL SHOWROOM at = 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED, 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89. 


COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo» 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses 


For Prices of highly improved Steel Gas Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., - 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


SECOND EDITION. ` 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74 POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 


JOHN J GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON. WC, 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., d&c., 
Of 277 STRAND, ESTABLISHED 1840 


Mr HENSON begs to announce that m consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. . 
A FEW DOORS FROM ST JAMES S HALL. .- 


Mr HENSON has just reserved some choice Cornish ‘and 
| Cumberland Minerals. 
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BRAND & 60.S 
BEEF 
BOUILLON. 


A most Nutritiows and Invigorating 














Beverage, made by the simple addition 









Of Boing Water, at a cost of only 2d 


Pata Gh CHIC ENG A 
per Half Pint 


E pur SEA TURTLE Sour KLN 
9 EAT LOZENCES te: 
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oma HNDI SP hotogr aphic Apparat 
a as ° Materials a (Chemicals ° | 


S Stvàio Çameraş e Field Camerage i. 
° Detective Cameras» 
) J Stereoscopic Comeras Enlarging Apparatus ( 
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M117 Oxford i Stas ams a ; 
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ET Organsof Orchis, C Pist} 3 Anier Pollen: Section of Barbadoes Rock, showing Polycistina. » Ió 
tube, and Ovary Quite New I Section through Head of Foetal Rat Very Perfect + 20 
Budding Stem of Citron I s Actinomycosis in Section of Tongue of Cow aoe 2 o 
Séction through entire Bud of Lily, showing Ovary, Anthers, coer Human Fleas, Male and Female on one Shde z o 
rains, Petals, &c , zt sets z o | Very fine Opaque Groups of Diatoms as$ 3s, 45, and 5s each 
Fertile Branch of Chata, showing Anthertdta and Archegona” I1 o | Type Shde of about seventy Diatoms from ee N Zz » To 6 
Anatomy of Leaf, nme Pieces on one Slide 26 | Horrontal Section through entire Young Fro 20 
sass Te aaah and ‘Archegonia of Moss, mounted sepärately on one Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 
~ e o rog—on one Slide . § a 
Fungoid Blight of Grape Vine, Oidium Tucker: . . « x 6 | Transverse Section through entire Tooth of Home yay Fine * 6 o 
Unrellular Plant, Protococcus vindis ” » oom o | Spinning Organs of Silkworm è roo 
Yeast Plant, Torula Cerevisus > ‘ Inemophora flabellata. Very Good o 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES, 


Either of the above sent Post Free on application to 
W. WATSON & SONS; 313 HIGH HOLBORN, LONDON, W.C. 
=: i OPTICIANS TO | HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


TENA E ee 
Printed by RICHARD Cray AND > SONS, Limitep, at 7 and 9 Bread Street Hill, Queen Victore Street, in tke City of London, and Published by 
MACMILLAN AND Co, atthe Office,ag and go Bedford Street, ‘Covent Garden. —Tuursi a1, September 6, 1888, 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
“ To the solid ground 


Of Nature trusts the mind which 
o_— 


builds for aye.’ — WORDSWORTH 














No. 985, VOL. 38] 


THURSDAY, SEPTEMBER 13, 1888, 


[PRICE SIXPENCE. 

















Registered as a Newspaper at the General Post Office ] 


[All Rights are Reserved 











e 
NEWTON & CO., 
a SCIENTIFIC INSTRUMENT 
at MAKERS 
Ù TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT 









Makers of every descrip- 
ton of OPTICAL and 
PHYSICAL APPARA- 
‘LUS of the highest class, 
for Colleges, Institutions, 
&c 
Catalogue of 

OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3 





NEW ILLUSTRATED 
CATALOGUE, 6g 


Best Quality, giving full 4} inch Spark ın Air, £5 As made for the 


Science and Art Department 


NEWTON & CO., 
3 FLEET STREET, TEMPLE BAR, LONDON, EC 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 


SEISM OGR APH S 


From the Designs of Prof J A EWING 
A fully-tllustrated Description will be sent on application 


Now Ready, Vol IX Parts 2nd 3 
Price to Subscribers 21s per Yearly Volume, post free 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co operation ın England of Prof W RUTHERFORD, 
F RS, of Edinburgh, Prof J BURDON-SANDERSON, FRS, 
of Oaford, and in America of Prof H P BOWDITCH, of Boston, 
Prof H NEWELL MARTIN, F RS, of Baltimore, Prof H C 
WOOD, of Philadelphia, 


° By MICHAEL FOSTER, MD,F.RS 


The Cofpany are now prepared to make drawings, woodcuts, and itho 
pluc plates, both coloured and uncoloured, from microscopic or other 
specimens also by means of photography to make reproductions 1n photo- 
R@ivure, type blocks, photolithography, and various other processes 

lhe Company areappotnted Agents for the Microscopes of Zeiss 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 






































Mr JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium hnes or the D lines ın the 
Solar Spectrum, and show the Rain-Band as Separate Lines , 1t 
1s provided with a fine motion focusing arrangement, and ıt 1s 
apphcable to every purpose for which a Direct Vision Spectro- 
scope can be used 


Price, in Morocco Leather Case, £3 8s. 6d. 
sllustrated Catalogue of Spectroscoges sent post free, Sixpence 


SOHN BROW NING, 


Optical and Physica’ Instrument Maker to H M Government, 
63 STRAND, LONDON, W.C. 


NEGRETT! AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 


PRICE £3 ros., 
With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOIBORN VIADUCT 
Branches —45 Cornhill, 
122 Regent Street, London 


Illustrated Description 
Post Free 


NEGRETTI & ZAMBRA’S 



































































i Large 
Blustrated, 
Catalogue, 
p 600 Pages, 
ALE ranneee bee Engravings 
a eg En rice 55 
kae : i Telephone No 
ar l 6583 Telegraphic 
SSS SS ddress 
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CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS, under the direction of— 


WC Unwin, FRS,MICE Professor of Engineering 
W E AYRTON, FRS Professor of Physics 

H E ArMSTRONG, PhD, FRS Pri fessor of Chemistry 

O Henric, PhD,FRS Professor of Mathematics 


The new SESSION commences on OCTOBER 2, 1883 

The Matriculation Eaxammation for Students entering for a complete 
Course, with a view of qualifying for the Diploma commences on LUESDAY, 
September 25 For further particulars apply to the Orgarizing Director, 
Exhibition Road, London, S W 


OWENS COLLEGE, 
VICTORIA UNIVERSITY, MANCHESTER 


SESSION 1888-89 
PRINCIPAL—] G GREENWOOD, LLD 


ARTS, SCIENCE, & LAW DEPARTMENT 
PROFESSORS AND LECTURERS 








Greek Hulme Professor, J STRACHAN, M 4 
Greek Test Criticism Prof J G GREENWOOD, LI D 
atin 


} Prof AS WILKINS, Lt D 


Smith Professor, 1 N LOTLER, WA 
Prof A W WARD, Litt D 


Comparitive Philology 
English Language 
English Literature 


Hebrew and Arabic Lecturer, Rev I M SIMMONS, BA 
French Lecturer, V KASINIR B -es-L 
German Lecturer H HAGER, Ph D 

History Prof A W WARD [itt D 


Prof R ADAMSON, MW A,II D 
Faulkner Professor, J I € MUNRO, LLD 
Prof A HOPKINSON, MA LCL 
Prof J E C MUNRO, II M 
7 Reader in ae A COPINGER, Bar- 
\ Property &c rister at Law 
Readerin Cum-} 1 F BYRNE, BA, Bar- 
mon Law rister-at-I aw 


Mathematics(Pure and AP } Beyer Professor, H LAMB, MA, FRS 


Logic and Philosophy 
Political Economy 


Law 


pled) 
Langworthy Professor, ARIHUR SCHUS- 
Physics IFR, PhD, FERS 
Prof I H CORE, MA 
Civil and Mechanical Fn- ) 
gineering Beyer Professor OSBORNE REYNOLDS, 


LLD,FRS 
Prof H B DIXON, WA,FRS 


Geometrical and Mechan 
ical Drawing 
Chemistry and Metallurgy 


Organic Chemistry Prof C SEHORLEMMER, FRS 
Technical Chemistry Lecturer, WATSON SMITH, FCS 
Mineralogy Lecturer, C A BURGHARDT, Ph D 
Zoology Beyer Professor, A M MARSHAIL,FRS 
Botany Prof W C WILLIAMSON, FRS 


Geology and Palæontology Prof W BC\D DAWKINS, MA, FRS 


Physiology and Histology reek Professor, W SIIRLING, 


MD,DS&e 
Freehand Drawing 
Harmony, &c Lectura, H HILES, Mus D 


With ASSISTANT LECTURI RS n al’ the Principal 
Departments 





The SESSION of the DAY CLASSES wll be OPENED with an 
INTR DUCIORY ADDRESS by Prof ROBERT ADAMSON, on 
TUESDAY, October 2, at 11 30a m , and the SESSION of the EVENING 
CLASSES with an ADDRESS by Mr 1A11, on MONDAY, October 15, 
at7 30pm 

"Í kere are two Halls of Residence associated with the College 

Prospectuses of the different departments — 

I DAY CLASSFS 
11 MEDICAL DI PARTMENT 
III DI PARIMEN1T FOR WOMEN, 
IV EVENING CLASSES, 
and also the Prospectuses of Entrance Scholarsh ps and Exhibitions will be 
forwarded on application to the Registrar 


HENRY WM HOLDER X A, Registrar 


ST. BARTHOLOMEW S HOSPITAL 
AND COLLEGE 
PRELIMINARY SCIENTIFIC CLASS 


Systematic Courses of I ectures and Laboratory Work in the Subjects of 
the Preliminary Scientific wd Intermed ate BSc Examinations of the 
University of London will commence on OLLOBLR 1 and continue tll 
July 1889 e e 

Fee for the whole Course, £18 18s, or £15 i€s to Students of the 
Hespital or £5 58 each for Single Subjecrs e 

There is a Special Class for the Janury t \amimition 

For further Particulars apply to the WARDEN OF THE COLLEGE, St 
Bartholomew’s Hospital, London, k C 


A Hand.toak farwarded on Appicatzon, 





——————— 


LIVING SPEGIMENS FOR THE MIGROSGOPE.. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to ° 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent te his subscribers Volvoa _globator (in spharosira and 
golden stages), with sketch and description He also sent out Pe¢alion 
mira, Cnista.ella mucedo, Alcyonella fungosa, Paludicella Ehrenberg, 
Fredenicella <ultana, Plumatell2, Leptodora hyalina, Lrachionus pala Mel- 
cera ringens Stephanoceros, ard the Fairy Shrimp also Amceba, Hydra, 
Vorticella, Crayfish, and other Specimens for Biological Laboratory work 
Weekly anrouncements wi] be made in this plad@ of Organisms T B 


1s supplying 


Specimen Tube, One Shilling, post free. ° 


Twenty-six Tubes in Course of Stx Months for Subscription of £1 18, s 
or [welve Tubes for ros 6d 


Portfolio of Drawings, Eleven Parts, 1s eacb 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE 


DAY AND EVENING CLASSES 
SESSION 1888-89 


ALLAN GLENS BUILDINGS, 72 CATHEDRA STREFT 
ANDERSONIAN BUILDINGS, 204 GEORGE STREEL 
SCIENCE AND AR1 BUILDINGS, 38 Barn STREET 
\OUNG LABORATORY BUILDINGS, 60 Jonn STREET 


Courses of Instructior *ave Leen arranged im the following Departments, 
v = 

Cail Fngneernng Mechenmical Pngineermg, Electrical Engineeriys, 
Chemical I ngineering Mining Fngineering, Chemical Industries, Building 
Construction, Naval Archi ecture, Architecture, ‘Textile Industnes, Art 
Indasiries, Agriculture Metallurgy Commerce 

‘Lhe Diploma of the Co ege and Certificates will be awarded to Students 
vho have completed the Courses of Instruction and passed the necessary 
Examinations 

Students may attend any cf the Separate Classes, provided tey are 
properly prepared 

Tne Calendar of the College, Syllabuses, and Time Tables of the Classes, 
and all further Paruculars, ray be obtained from 


JOHN YOUNG, B Sc , Secretary 
38 Bath Street, Glasgow, A igust 1888 








THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E 


The SESSION 18°8-89 w ll COMMENCE on MONDAY, October r, 
1888 The new buildings, which were opened by T R H the Prince and 
Princess of W des on May 21, 1887, afford more than double the accommo- 
cation which was provided formerly 


FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for competition at the end of September to new Students 
Fees for Lectures and Hospital Practice, go Guineas in one payment, cr 
roo Guineas in three instalments All Resident and other Hospital Appoint- 
ments are free, and the ho'ders of all the Resident Appointments are provided 
with rooms and board entire'y free of eapense The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, One Recensirg-Room Officer, and One Semor Dresser to 
Gut Patients Dressers and Maternity Pupils also reside in the Hospital 
Special Classes for the Prel minary Scientific and Intermediate M B 
Faarunations of the University of London, and for the Primary and Pass 
Enamuations for the Fellowship of the Royal College of Surgeons of 
England are held throughout the year Special entries may be made for 
Medical and Surgical Practice 

“Ihe Londor Hospital ıs now in direct communicatior by rail and tram 
with all paitsofthe Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South Eastern Railways have Stations within a minute's 
walk of the Hospital and College 

Fo~ prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINIER SESSION 1888-89, will commence on MONDAY, 
October 1, when the Pr zes w Il be distributed by Sir Arthur T Watson, 
Bart QC, andan Introcucto-y Address will be delivered by W Foster, 
Esq, MA,ECS 

Txo Entrance Scholarships (value £100 and £60) will be open for com- 
petition on September 27 and 28 

Lhe School Buildings Fave been recently enlarged, comprising new 
Thea re, Libri-y, Physiological Laboratory, Materia Medica Museum, 
S udents’ Roon , ind 1 uncheon Room 

Besides Scholarships and Pres there are annually SIXTEEN RESIDENT 
Hospital Appointments open to Students 

‘Lhe Ccmpos tion Fee for the wro e Medical Curriculum 1s £100 Spec 
provision 1s made for Dental Students and for Candidates for the Preliminary 
Suen: fic (M B ) F xaminauon e 

‘The Resident al College adjorns the Hospital, and provides accommodation 
for thirty Students ar d a Resident Warden S 

Prospectuses and all par ıculars may be obtained frum the Resident 


Medical Officer at the Hospital, or from 
A. PEARCE GOULD, Dean 
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‘SB. THOMAS’S HOSPITAL MEDICAL 
a Ne SCHOOL. 
e ALBERT EMBANKMENT, LONDON,S E 


The WINTER SESSION of 1838-89 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Dr CULLING- 
WORTH, at3pm 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates 
Special Classes are hgld throughout the year for the “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Examinations of the 
UNIVERSITY of LONDON 
» Anadditional Laboratory for the teaching of advanced Physiology has 
been recently provided 

All Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
sessional Exammations, as also several Medals 

The Fees may be paid in one sum or by instalments Entries may te 
maae to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering ın their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Practitioners, Clergymen, and private families residing in the 
neighbourhood receive Students for residence and supervision, and a register 
of approved lodgings 1s kept in the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre- 


ary, Mr GEORGE RENDLE 
e E NETTLESHIP, Dean 





SUPERIOR MICROSCOPE OBJECTS for 


Eahibition or Study List Free Sample Dezen, 5s Approval 
Microscopes, Cabinets, and Mounting Materials supplied —HrEVrY 
DEBBAGE, 344 Caledonian Road, Londen 





LECTURES on ASTRONOMY, byMrRA 


PROCTOR inST JAMES S HALL, on MONDAY EVFNINGS, 
October r, 8, 15, 22 29, and Novenber 5, to commence at 8 pm 
Sofa stalls, 5s , balcony 3s admssi1 IS , sofa stalls for the series 
of sax lecture» (numbered and reserved) one gumea — Tickets and pro- 
grammes to be obtamed of Chappell & Co, 50 New Bond Street, at 
St James’s Hall, and the usual Concert Agents 








TRAINED SCIENCE TEACHER (Normal 


School) desires APPOINTMENT —Expersment il Physics, Geology, 
Phystography, Physiology, Botany, Biolog} —ScIENCE, 17 Grove Park 
Road, Tottenham 


THE MASON COLLEGE, 
BIRMINGHAM > 
SESSION 1888-89 
FACULTIES OF ARTS AND SCIENCE 


The SESSION COMMENCES on MONDAY, October ı 1888 

Students under 16 are required to pass a Preliminary Examination 

Syllabuses, contamıng complete information as to the various Courses of 
Instruction, Fees, Lecture days and Hours, Entrance and other Scholar- 
ships, Prizas, &c, may be obtained from CornisH Bros, New Street, 


Birmingham, price 64 (by post 8@ ) 
GEO H MORLEY, Secretary 


JAMES R. GREGORY, 


Mineralogist and Geologts+ 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON NEW LISTS 
NOW READY 


New Catalogue of Mineral Specimens, 








eArranged for the Selection of Single Specimens, &c , with Prices Also 


New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STRLE1, FITZROY SQUARE, LONDON 


WOORE BROS., 
Osteologists, Disarticulators, &c, 
15 KREMLIN DRIVE, LIVERPOOL, 
P 4 Have Orenep a CENTRAL SHOWROOM ar 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 





WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 


rm aaa amaaa 


1HE 


granted since 1865 have each year 
POI ICI ES exceeded £1 900,000 sums assured 
a result maimtained uninterruptedly 


for so lung a period by no other Office in the United Kingdom Funds, 
6} Mil! ous, increasing annually 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E C' 


UNIVERSITY COLLEGE, LIVERPOOL, 


VICTORIA UNIVERSITY 
SESSION 1888-89 


Principat—G H RENDALL, MA 








PROFF2SORS AND LECTURERS 


Greek Prof G H RENDALI, MA 

Latin Prof H A SIRONG MA,LLD 

French Tectura—VICTOR OGER 

Germ in Lecturer—KUNO MENER PhD, MA 
Itahan Lecturer—LUGENIO LONDINI, DCL 
English Literature Prof A C BRADLEY,MA 

History Prof | M MACKAY MA 

Philosophy and Logic Prof SOHN McCUNN MA 

Mathenatic» Prof F $8 CARLY MA 

Physics Prof OLIVER LODGF LLD,DSc, FRS 
F ngineering Prof H S HELE SHAW, M Inst CE 
Natural History Prof W A HERDMAN,D Sc ,FLS,F RSE 
Chemistry rof J CAMPBELL BROWN DSc, FIC 
Art Prof R ALAN M S1LEVENSON, MA 

P ,htical Economy lecturer—E © K GONNER, M A E 
Botany (Lecturer J HARVEY GIBSON, MA, 
Medicine Irof 1 R GLYNN MD,FRCP 

Surgery Frof RUSHION PARKER BSc, FRCS 
Anatomy Prof W MITCHELL BANKS, MD,FRCS 
Phy siclogy Prof RICHARD CATON, MD,M RCP 
Patholozy Prof ALEXANDER BARRON, M B 
Midwifery Prof JOHN WALLACE, M D 

Mater a Medica Prof WILLIQM CARTER, MD, LLB, BSc 
Medical Jurisprudence Prof F T PAUL, FRCS 


The NEW SESSION commences on OCTOBER 1 
The Prospectus may be obtained by application to the REGISTRAR 


VICIORIA UNIVERSITY 
THE YORKSHIRE COLLEGE, LEEDS 


The Fifteenth Session of the Department of Science, Technology, and 
Arts andthe Fifty-eighth Session of the Department of Medicine, begin 
MONDAY, October 1, 1888 

The Classes prepare for Professions, Commerce, and the Universities The 
Physical, Chemical Biological, and knginzering Laboratories, and the 
Weaving Sheds, Dye-house, and Piinting-Rooms will be open daily for 
Practical Work 

The following Prospectuses may be had Free from the SECRETAR) — 

x Prospectus of all Day-Classes in the Department of Science, Technology, 
and Arts 

2 Prospectus of Classes for Occasional and Evening Students 

3 Prospectus of Classes in Civil and Mecharical Enzineering 

4 Prospectus of the Department of Medic ne 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets roo Specimens, 25s 
zoo ditto, sos. The best value obtainable 

Micro Sections of Rocks in great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
. 78 NEWGATE STREET LONDON, EC, 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER last Season, having been received 
with »o much favour, he respectfully mvites LARLY ORDERS from 
Lecturers and others, while the light 1s most favourable for the production 


EDWARD WARD, F.R.MS., 


249 OXFORD STREET, MANCHESTER, 
List for One Stamp 
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Now Ready, Cloth, Illustrated Price 1s 


PRIMER 
MICRO-PETROLOGY. 


By W MAWER, FGS 


London Office of LIFE-LORE, 4 Essex Street Strard, W C z 
JOHN MARSHALL & CO, 42 Paternoster Row 
Hull ELSOM & CO , Marhet Place 


Monthly, SIXPENCE 


LIFE-LORE: 
A MAGAZINE OF NATURAL HISTORY 


The SEPIEMBFR NUMBER cortans —4 Day’s DREDGING OFF 
ANGLESEA (Illustrated) By W A Herdman, DSc, F LS —Rocx- 
Boring Morttsca (Illustrated) By A J Jukes Browne, M A „FGS 
—Tue Srupy or Draconrries (I'lustrated) By W Harcourt Bith — 
THF ANIMAL ALKALOIDS By Guy C Rothery —Recexr AnD Fossit 
AracHNipDA ByP B Brodie, MA, F GS —1HE Youu NATURALIST 
(Illustrated ~Cuir Coat —CoLLECTING Bac —PUBLICATIONS —&c 


W MAWER, 4 Essex S.reet, Strand, W C 








Just Published, Post free for Three Stamps 


CRYPTOGAMIC BOTANY: No or, 


Natural History and Scientific Book Circular, containing valuable 
and important Works on Desmids and Diatoms Algæ, Characex and 
Confervæ Lichens Fungi and Micrufungi, Musct and Hepatic, Ferns, 
General Cryptogamic Potany e 


e 
WILLIAM WESLEY & SON, 28 Essex Street Strand 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Now on view -A Large Series of English Weaiden Fossils, including 
many of the newly discovered Plants ^% variety of Carboniferous Corals, 
exhibiting calicular development in great perfection , also some 5000 Species 
of Fossils from the Post-Phocene to the Cambrian Strata inclusive , a unique 
assortment of brilliantly iridescent and twinned Calcites, recently obtained, 
and ın fine condition 


OWENS COLLEGE, MANCHESTER. 
PROSPECTUSES for the SESSION 1888-89 are NOW READY 


1 —DEPARTMENT of ARTS, SCIENCE, and LAW 
2 —DEPARTMENT of MEDICINE 

3 —DEPARTMEN1 for WOMEN 

4—DEPARIMENT of the EVENING CLASSES 

5 —SCHOLARSHIPS, &c (value £12 to L100 per annum) 


Apply to Mr Cornisu, Piccadilly , or at the College 








OXYHYDROGEN LIMELIGHT. ° 


SEASON 1888-89, ° 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Cede Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses s 


For Prices of highly--mproved Steel Gas Cylinders and other Apparatus 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 

~ SECOND EDITION. 


GRIFFIN’S* 
CHEMICAL HANDICRAFT. 


PRICE 4s 72 POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS% 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J GRIFFIN anD SONS, 22 GARRICK STREE”, 
LONDON, WC 


AUX MEMBRES DU CONGRÈS CEOLOCIQUE. 


MR S HENSON, Mineralogiste, prie ces messieurs de ne pas quitter 
Lordres sinsgivoir visité son nouvel etablissement 1 97 Regent Street, a 
5 minutes de Burlington House, autrefuis 277 Strand On peut y voir en 
ce moment ci des mineraux angla s rares et choisis Witherte, Fluorspar. 
Calcite, &c 


SAMUEL HENSON, 


LATE 277 STRAND, 





HENRY WM HOLDER, MA, Registrar | 97 REG ENT STREET, LO N DO N, W. 








LONDON UNIVER 


A. J WYATT, Esq, MA, First in Branch IV 
Sub-Examiner of London University. 

C V BURTON, Esq, B Sc, First Class Honours 

B J HAYES, Esq, BA Lond, First in First-Class Honours ın Classics 
both at Inter and Final 

W F MASON Esq BA Lond, First-Class Honours (Classics) at B A, 
Double Honours (French and English) at Inter Arts, Second in Honours 
at Matric , University Exhibitioner 

G H BRYAN, Esq , B A , Fifth Wrangler, bracketed with Senior Wrangler 
as Smith’s Prizeman, Scholar of St Peters’ College, Cambridge, Fellow 
of the Camb Phil Soc 

J LOCKEY, Esq, MA London (Had 27 Successful Private Pupils 
atthe BA Exams 1886 and 1887) 

F RYLAND, Esq MA, Second in First-Class Horours (Mental and 
Moral Science, &c 


» Englısh and French, 


SITY EXAMINATIONS. 


TORS. 


G W HILL, Esq, B Se (Hons ), M B (Hons), First Class Honours at 
Inter BSc, Sub-Exammer of Lond Univ 
MA Camb and Lond Univs, Wrangler, Exhibitioner, Scholar, and 
Goldsmith Prizeman 
BA London, Double Honours in French and German (First Class), First in 
First-Class Honours at Inter 
M A Double First-Class Hons , late Examiner 
MA London, Gold Medalhst in Classics 
BA Lond, Hons in English French, German, and Classics 
Dıv I, Class II , Classical Lripos, Cambridge 
B Sc, FCS, FIC, Honours Graduate of London 
M A Lond (Mathematics), and Cambridge Wrangler 
B Se Lond , First ir First-Class Honours both at Inter and Final 
LL B, First 1n First Class Honours, Jurisprudence, and Roman Law, and 
Honoursman in Common Law and Equity 
M A Londor (Classics), First in First-Class Honours both in French and 
GermanatBA ®° 


(First Class), 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS. 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the Pass List Post free on application 


AT INTER SCIENCE AND PREIIM SCIENTIFIC, JULY 1888, 9 SIUDENTS PASSED 


ABSENCE OF FAILURES —fThe record 1s still unbroken that NO STUDENT of Universi 


ty Correspondence Collage 


EVER FAILED at an Examination for which he had worked Tully through the Ordinary Course 


Classe#for Matric begin September 2g, for Inter Arts and Science B A and BSc, 1889, 10 the 


First Weeks of September and October e 


@tuden’s sh uld jo nat least a week before these dates 


The Tutorial Senes e nbraces cver Fifty Works for London University Exams 


Full List on application 


Pros EcTLts AND Fut PARTICULARS FROM THE PRINCIPAL, Univrrsiry CORRESPONDENCE COLLEGE, CAMBRIDGE. 
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* SUBSCRIPTIONS TO “NATURE.” 
e 4 a 


a Vearly se we eee a y A OO 

* Half-yearly.. sass «+s «+ +14 6 

Qharterly. se àa anor a 6 

To the United States, the Continent, &e. :— 5 
s 

Yearly . be Upe esee auk 6 

Half-yearly s 2... . «© oe ..I5 6 

Quarterly . ee ee a, ee O 

To India, China’, and Japan — i 

s » 

Yearly zs . .. 32 6 

Half-yearly .. I6 6 

Quarterly a 4 8 6 


Money Orders payable to MACMILLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, W C 





INTERNATIONAL GEOLOGICAL 
CONGRESS, 
UNIVERSITY OF IONDON BURTINGTON GARDENS, 
SEPTEMBER 17-22 
‘The Opening Meeting of the Congress will be held on MONDAY EVEN- 
ING, SEPLEMBFR 17, at 7 30, when the Council will be elected 
At 8, the President will deliver his Inaugural Address 
At 9, a Reception will be held m the Library, by Prof and Mrs 
PRESTWILH 
Detailed Programmes for the week will be distributed durmg the evening 
On Tuesday, and succeeding days, the Congress will meet at 10 30 a m 








-e Se ee = 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro 
grammes, Plans (up to Double-Elephantsize) Shorthand, and 


Type Writing are easily, quickly, and cheaply pr duced by the 


UTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AET Co, Li), 
_____London Wall, London, and 52 Princess Street Manchester $ 
RICHARD ANDERSON & CO,, 

Successors to SANDERSON & CO (Established 1852) 


Patronized by H M the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 
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ELECTRIC BELLS, 
SPEAKING-TUBES, &c; &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-L1sts Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EC. 


Telegrams—" TONNERRE LONDON" 








Mathematical Instrument Manufacturer to H M Government, Council of 


India, Science and Art Department, Admiralty, &c 


Mathematıcal, Drawıng, and Surveying Instruments 


& of Every Description, 
Ofthe Highest Quality and Finish, atthe most Moderate Prices 
s 


Tilustrated Price List Posi Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Bxcellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL im the International Inventions Exhibition 1885 for Mathe- 


matical Work Silver Medal, Architects’ Exhibition, 1886 
Address —GREAT TURNSTILE, HOLBORN, LONDON, WC 


BOOKS FOR STUDENTS. 


DESCHANEL’S NATURAL PHILOSOPHY Trans- 
lated anl Edited by J D EVERETT, DCL, FRS Professor 
of Natural Philosoph, in Queen's College, Belfast Ninth Edition, 
Revised throughout Ilustrated by 783 Engravings on Wood and 3 
Coloured Plates Cloth 18s , also in Par's, limp Cloth, 4s 6¢ each 

Part I = Mechanics, Hy drostatics, Part II —Electrietty and Mag- 


c netism 
Part II —Heat | Part IV —Sound and Light 
* Systematically arranged, clearly written, and admirably illustrated, 
n forms a model work for a class in experimental physics ”—Saturday 
eveew 
ELEMENTARY TEXT-BOOK OF PHYSICS By 
Prof EVERE1T  Llustrated by many Woodcuts Third Edition 
Cloth, 3s 6d 
“An unexceptionable work, both m the matter and in the manner of its 
teaching ’—Jows nal of Se ence 
OUTLINES OF NATURAL PHILOSOPHY FOR 
BEGINNERS By Prof EVERELT With 216 Woodcuts Cloth, 42 
“A book of great merit, it possesses all the systematic arrangement 
and lucidity of the author » former publications ”—A thene@unt 
ANIMAL PHYSIOLOGY an Elementary 1ext-Book By 
J ACGREGOR ROBERTSON, M A With numerous Illustrations 
Cleth, 4s 
"A good system of arrangement and clear expressive exposition distinguish 
this book Ihe defimtions of terms are remarkably lucid and exact, and 
the wocdcuts and explanatory diagrams are numerous and good "—Saturday 
Rewmew 


London BLACKIE & SON, 49 and 50 Old Bailey 


Hoist rds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Hic. 

It makes a Delicious Drink Invigorating and Strengthening. 
For sale by all chemists 
Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A. 
p FAUNA 


DER 


GASKOHLE UND DER KALKSTEINE 





| 


DER 


PERMFORMATION BOHMENS 


VON 


Dr ANT FRITSCH, 
Ord o Fro‘essor der Zoologie an der Boim Universitat in Prag 
Band 1, Heft 3 
| Dre Lurchfische Dipnoi 
Nebst Bemerkunger über S:lwirche und Devomsche Lurchfische 


Veroffenthcht mit Subvention der nats Akademie der Wissenschaften 19 
Wien 


Von der Geologischen Gesellschaft in London mit dem 
Ausgezeichnet 


j Prag Selstver'ag—im Comm ssion ser FR RIVNAG 


l 
Lyell-Preise 











OLLOWAYS PI 


al 
“bes? T 





, TKS THIS 

j 4; MEDICINE 
Is a Certam Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS A Great PURIFIER of the BLOOD, 8 


Powerful Invigoiattr of the System, ın cases of WEAKNESS 
AND DEBILITY, and ıs unequalled ın Female Complaints, 








| 


elvi 


NATURE 


[Sept 13, 1888 . 





MESSRS. MACMILLAN & CO.'S PUBLICATIONS: `- 


MENTAL AND MORAL PHILOSOPHY 
THE MATHEMATICAL ANALYSIS OF LOGIC 


Being an Essay towards a Calculus cf Deductive Reasoning By ji 
GEORGE BOOLE B8vo Sened 55 
HAND-BOOK OF MORAL PHILOSOPHY By 


the Rev HENRY CALDERWOOD, LL D, Prefessor of Moral 
Philosophy, University of Edinburgh New Fdition Crown 8vo 6s 


SEEING AND THINKING. By the late Prof W 


K CLIFFORD, FRS WithDuiagrans Crown8.0 3s 6d 
L Nature Series 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION By the Rev ROBERT JARDINE, BD., D Sc 
(Edin ), Ex-Principal of the General Assembly’s College, Calcutta 
Third Edition, Revised and Improved Crown 810 6s 6g 


PRIMER OF LOGIC By the late W STANLEY 


JEYONS,LLD,MA,FRS New Edition 8mo rs 
[Scrence Primers 


ELEMENTARY LESSONS IN LOGIC, Deduc- 
tive and Inductive, with Copious Questiors and LLaamples, and a Voca*™ 
bulary of Logical Terms By the same Author New Ldition Fcap 
8vo 3s 6a e 


THE PRINCIPLES OF SCIENCE 


on Logic and Scientific Method By the same Author 
Revised Edition Crown 8vo 125 6¢ 


STUDIES IN DEDUCTIVE LOGIC. By the 


same Author Second Edition Crown 8vo 6s 


FORMAL LOGIC, Studies and Exercises ın In- 
cluding a Generalization of Logical Processes in their Application to 
Complex Inferences By JOHN NEVILLE KEYNES, MA, late 
Fellow of Pembroke College, Cambiidge Second I dit on, Revised 
and Enlarged Crown 8vo 105 6d 


CRITIQUE OF PURE ‘REASON 


KANT In commemoration of the Centenary of tts first Publication 
Translated into Enghsh by F Max MuLLer Witn an Historica) 
Introduction by Lupwic Norré 2 ols Demy 8vo 16s each 
Vol I HISTORICAL INTRODUCTION, by Lupsic Nome, &c 
Vol II CRITIQUE of PURE REASON, translated by F Max MULLER 


For the convenience of students these volumes are now sold separately 


KANT'S KRITIK A Translation with Commentary 
by the Rev T P MAHAFFY DD, and the Rev J H BERNARD, 
Fellows of Trinity College, Dublin A New kiit on complete in one 
Volume Crown 8yo (lx the press 


PSYCHOLOGY. By James McCosu, DD, LLD, 
Litt D , President of Princeton College, Author of “I tattions of the 
Mand,” ‘‘LawsofDiscursive Thought,”&c Crown8vo 
I THE COGNITIVE POWERS 6s éd 

II THE MOTIVE POWERS Crown8vo 6s Gd 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
IHE USE OF STUDENTS By P K RAY, D Se (Lond and 
Edin ), Professor of Logic and Philosophy Presidency College, 
Calcutta Fourth Edition Globe8vo 4s‘6d 


THE METHODS OF ETHICS By Henry 
SIDGWICK MA LLD, Kmeghtbridge Professor cf Moral Philo- 
sophy ın the University of Cambridge ‘Lhird E.dition 8vo x4s 


A SUPPLEMENT to the Second Fdition containing all the important 
Additions and Alterations in the Third Edition Demy 8vo 65 


OUTLINES OF THE HISTORY OF ETHICS 
FOR ENGLISH READERS By thesame Author Second Edition, 
Revised Crown8yo as 6d 


e 

THE LOGIC OF CHANCE An Essay on the 
Foundations and Province of the Theory of Probali sty, with Special 
Reference to its I ogical Bearings and its Application ta Moral and 
Social Science By JOHN VENN MA, Fellos aid Lecturer in 
Moral Sctences in Gonville and Caius College, Cambridge, Examiner in 
Moral Philosophy in the University of London Second Edition, 
Re wnitten and greatly Enlarged Crown 3,0 ee ét 


SYMBOLIC’ LOGIC By the same Author Ciown 
8vo 10s 6d 


A Treatise 


New and 


MACMILLAN & CO, LONDON 


By IMMANUEL , 


GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES, 


Edited by ARCHIBALD GEIKIE, F.RS., 


Director-General of the Geological Survey of the United Kingdom 


The following List of Volumes is contemplated — e 


THE TEACHING OF GEOGRAPHY A Prac- 
tical Hand-bovk for the Use of Teachers By ARCHIBALDGEIKIE, 
FRS, Director General of the Geological Survey of the United 
Kingdom and Directo: of the Museum of Pract cal Geology, Jermyn 
Street Tondon formerly Murchison Professor of Geology and 
Miner dogy in the University of Edinburgh Crown 8vo 2s 

[Ready 


*,.’ The aim of this volume ıs to advocate the clams of geography as an 
educational discipline of a high order, and to show how these claims may be 
practically -ecognized by teachers 


AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH ISIFS By ARCHIBAID GEIKIE, FRS, &c 
18mo (1s [Ready 

THE ELEMENTARY SCHOOL ATLAS With 
24 Maps in Colours By JOHN BARIHOLOMEN,FRGS 4to 
Price r$ [Rea 

This Atlas has been spezia ly designed to illustrate ALL ELEMFNIARY 

TAT nooks OF GEOGRAPHY With this object the greater numter of the 

Maps have been devoted to the general introductory lessons in Geography, 

along with the special] Geography of the British Isles ‘The other countnes 

of the world have here only been treated generally, ıt being reserved for 
more advanced School Atlises n this seres to deal with them inga more 
adequate manner 

By 


MAPS AND MAP MAKING ALFRED 
HUGHES, M A, late Schnohr of Corpus Christ: College, Oxford, 
Assistant Master at Manchester Grammar School Crown 8vo 

[ln the press 


AN ELEMENTARY GENERAL GEOGRAPHY 


By HUGH ROBERT MILL, D Sc Edin Crown 8vo 
[la the press 


A GEOGRAPHY OF THE BRITISH COLONIES 


A GEOGRAPHY OF EUROPE By JAMES 
SIME, MA (ln preparation 

A GEOGRAPHY OF AMERICA 

A GEOGRAPHY OF ASIA 

A GEOGRAPHY OF AFRICA 

A GEOGRAPHY OF THE OCEANS AND 
OCEANIC ISLANDS 


ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF BRITAIN 

GEOGRAPHY OF 
ZEALAND 


GEOGRAPHY OF BRITISH NORTH AMERICA 


AUSTRALIA AND NEW 


GEOGRAPHY OF INDIA 


GEOGRAPHY OF THE UNITED STATES 


ADVANCED CLASS-BOOK OF THE GEO. 
GRAPHY OF EUROPE 


CLASS-BOOK OF GEOGRAPHY By C B 
CLARKE, MA, FLS, FGS, FR® New Edition, with 18 
Coloured Maps Fcap 8vo 35 


A SHORT GEOGRAPHY OF THE BRITISH 


ISLANDS By JOHN RICHARD GREEN and ALICE SIOP- 
FORD GREEN ` Wit Maps Fcap 8vo 35 6d 


A PRIMER OF GEOGRAPHY 


GROVE,]D CL With Illustrations 18mo 


By Su GEORGE 
IS < 
{Sezence Primers 


A MANUAL OF ANCIENT GEOGRAPHY, 


From the German of Dr H KIEPERI Crown 8yo ss 
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=. MESSRS, MACMILLAN & CO.'S PUBLICATIONS. 


HISTORY. 


THE SECOND PUNIC WAR _ Being Chapters 


from THE HISTORYOFROME By THOMAS ARNOLD, DD 
Edited with Nogs, by W T Anvotp, MA With 8 Maps Crown 
8vyo 8s 6a 


THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION TO THE ACCESSION OF CONSTAN- 
TINE THE GREA1 ByW T ARNOLD,MA Crown8so 6s 


“Ought to prove a valuable hand-bo-k to the student of Roman history ’”” 
—Guardian 


STORIES FROM THE HISTORY OF ROME 


By Mrs BEESLY Fcap ho 2s 6d 


THE HOLY ROMAN EMPIRE By JAMES Brycr, 


DCL, Fellow of Onel College, and Regius Professor of Civil Law in 
the Univerety cf Oxford Eighth Edition Crown 8vo 7s 6d 


OUR NATIONAL INSTITUTIONS A Short 
Sketch for Schools By ANNA BUCKLAND With Glossary 


18mo Is 


& HISTORY OF ENGLAND FOR BEGINNERS 
By ARABELLA B BUCKLEY, Author of ‘‘A Short History of 
Natural Science,’ &c With Coloured Maps, Chronological and 
Genealog cal Tables Globe 8vo 3s 


LECTURES INTRODUCTORY TO THE STUDY 
QE THE LAW OF THE CONSTITUTION By A V DICE} 
BCL, of the Inner Temple, Barnster-at-Law , Vinerian Professor of 
Enghsh Law, Fellow of All Souls’ Ccllege, Oxford, Hon LLD 
Glasgow Second Edition Demy 80 125 6d, 


WORKS BY EDWARD A FREEMAN, DCL, LLD, 
Regius Professor of Modern History in the University of Oxford, &c 


OLD ENGLISH HISTORY With Five Coloured 
Maps New Edition Extra Fcap 8yo 6s s 


A SCHOOL HISTORY OF ROME Crown 8vo 


Un preparation 


METHODS OF HISTORICAL STUDY A Course 


of Lectures 8\0 105 6d 


THE CHIEF PERIODS OF EUROPEAN 


HISTORY Sn Lectures read in the University of Oxford in Trinity 


} HISTORY (continued) 


Term 1885 Wath an Essay on Greek Cities under Roman Rule 8vo 
10s 6d 1 

HISTORICAL ESSAYS Fist Series Fourth 
Edition 8yvo x0s 6¢ 


ConTENTS —The Mythical and Romantic Elements in Early Fnghsh 
History—The Continuity of English History—lhe Relations between the 
Crowns of England and Scotland—St Thomas of Canterbury and his 
Biographers, &c 


HISTORICAL ESSAYS Second Series 
Edition, with Additional Essays vo ros 6d 
FonTEN1S —Ancient Greece and Mediæval Italy—Mr Gladstone’s Homer 
and the Homeric Ages—The Historians of Athens—T he Athenian Democracy 
—Alexander the Great—Greece during the Macedonian Perlod—Mommsen s 
History of Rome—Lucius Cornelius Sul a—The Flavian Cæsars, &c, &c 


HISTORICAL ESSAYS Third Seres 8vo_ 12$ 


Contents —First Impressions of Rome—The Illynan Emperors and 
their Land—Augusta Treverorum—The Goths at Ravenna—Race and 
Lainguige—T he Byzantine Empire—First Impressions of Athens—Medizval 
ee Greece— Lhe Southern Slaves—Sicilian Cycles—lhe Normans 
at Palermo 


e 
THE GROWTH OF THE ENGLISH CONSTI- 
æ LUTION TEON THE EARLIEST TIMES Fourth Edition 


°A SCHOOL HISTORY OF GREECE ByC A 
FYFFE, MA Crown 8vo [fn preparation 


Second 


MACMILLAN & CO., LONDON. 


WORKS BY JOHN RICHARD GREEN, MA, LLD, 
Late Honorary Fellow of Jesus College, Oxford 
A SHORT HISTORY OF THE ENGLISH 


PEOPLE With Coloured Maps, Genealogical Tables, and Chrono- 
logical Annals New Edition, thoroughly Revised Crown 8vo 


8s 6d 134th Thousand 
HISTORY OF THE ENGLISH PEOPLE In 
4 Vols 8vo 
Vor I—Farly England,  449-1071—Foreign Kings, 1071-1214— 
Ihe Charter, 1214-1291—The Parlament, 1307-1461 With Eight 
Coloured Maps 810 16s 
Vou II —The Monareny, 1461~1540—The Reformation, 1540-1603 &vo. 


16s 
Vor III —Puritan I nglind, 1603-1660—The Revolution, 1660~1688. 
With Four Maps *vo_ 1€s 
Vo IV¥—Ihe Revoution, 1688-1760—Modern England, 1760-1815 
With Maps andIndex vo 16s > 
THE MAKING OF ENGLAND With Maps 


87o 16s 


THE CONQUEST OF ENGLAND 


and Portrait 8yo 18s 


With Maps 


ANALYSIS OF ENGLISH HISTORY, based on 


Green’s ‘‘Short History of the English People” ByC W A TAIT 
M A , Assistant Master Clifton College Crown8vo 3s 6ď 


READINGS FROM ENGLISH HISTORY Se- 
lec.ed and Edited by JOHN RICHARD GREEN Three Parts 


Globe 810 1s 6@ each I Hengist to Cressy II Cressy to 
Cromwell III Cromwell to Balaklava 


LECTURES ON THE HISTORY OF ENGLAND. 
By M J GUEST Wirh Maps Crown 8.0 6s 


HISTORICAL COURSE FOR SCHOOLS. 
—Edited by EDWARD A FREEMAN, DCL, LLD, late 
Fellow of Irmry College, Oxford, Regius Professor of Modern 


History in the University of Oxford 
GENERAL SKETCH OF EUROPEAN 
New 


HISTORY By EDWARD A FREEMAN, DCL 
Kdittcn, Revised and Enlarged, with Chronological Tables, Maps, 


and Indea 18mo 3s 6d 
HISTORY OF ENGLAND By EpitH 


THOMPSON New Edition, Revised and Enlarged, with Coloured 
Maps 18mo 2s 6f 


HISTORY OF SCOTLAND By MARGARET 
MACARTHUR New Edition i8mo 2s w 


HISTORY OF ITALY By the Rev 


HUNT, MA New Edition, with Coloured Maps 18mo 3s 6d 


HISTORY OF GERMANY By J SME, 
MA New Edison, Revised 18mo 35 

HISTORY OF AMERICA By Joun A 
DOYLF WithMaps 18mo 4s 6d 

EUROPEAN COLONIES By E. J Payne, 
MA WithMaps 8mo 4s 62 

FRANCE By CHarLoTTE M YoncE With 
Maps 8mo „s 6d 


HISTORY PRIMERS —Edıted by Joun 
RICHARD GREEN, M A,LLD , Author of “A Short History 
of the English People ” 


ROME Bythe Rev M Creicuion, M A, Dime 


Professor of Ecclesiastical History in the University of Cambridge 
With rr Maps 18mo 1s 


GREECE By C A Fyrre, MA, Fellow and 
late ‘lutor of University College Oxford Waith 5 Maps 18mo 1s 

EUROPEAN HISTORY By E A FREEwAN, 
DcCL,LLD With Maps 18mo_ is 

GREEK ANTIQUITIES By the Rev J Pe 
MAHAFFEY, MA Ilustrated 18mo ıs 

CLASSICAL GEOGRAPHY By H F Tozer, 


MA 18mo s 
GEOGRAPHY BySnG Grove, DCL Maps 
18mo_ 1s 


ROMAN ANTIQUITIES 


Illustrated x8mo 1s 


FRANCE By Cuartorre M. YONGE 


By Hof WILKINS 
18mo, 
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SIR J. W. DAWSON’S NEW WORK. 


¥ 
Now Ready, Price gs , with Map and Illustrattons 


Modern Science.in Bible Lands, 


By Sin] WILLIAM DAWSON, FRS 


This work 1s intended as a supplement to the Author's previous volumes, 
entitled “The Story of the Earth,” “The Ongun of the World,” and 
“Fossil Men ” and more especially to brmg out the new information ob- 
tained in his recent travels in the East, and his ma ured conclusions 
respecting certain debated points not treated of, or only slightly noticed, in 
the works named above 


“Tt would take a long essay to do justice to the many topics handled in 
Sir William Dawson's profoundly interesting work "—Sf Fames s Gazette 


“The results of a tour through Italy, Fgypt, and Syria, collected by a 
geological observer of such eminence as Str Wiliam Dawson has shown 
himself to be, cannot but be of great vaue Such are his knowledge and 
grasp of the subject, his perfect fairness and impartiality, and hts close and 
careful reasoning, that ıt 1s not too much to sry that he has summed the \ 
present extent of our knowledge of Bible lands’ —Pall Wall Gazette i 





NEW WORK BY PROF HENRY DRUMMOND 
EIGHTH THOUSAND With Six Maps and Illustratios, Price 6s 


TROPICAL AFRICA. 


By HENRY DRUMMOND, FRSE,FGS 
Author of “Natural Law in the Spiritual World ” i 


sound screnttfic training, and has a real mterest in the human side of African 
life, he 1s able to present us with pictures of a distinctness aad originality 
not often met with in books of African travel ”— Times 


“Prof Drummond ts here at his very best The article on mimicry i 
especially ıs worthy to rank with anything ever written by Wallace, Bates, ı 
or Darwin himself on this fascinating subject In the presence of sich I 
perfect form, such graphe description of detatl, such gemal humour and 
subtle reasoning, the critic has nothing to do but quote "—.tcademy, 


[i 
“ Prof Drummond ıs a clearand accurate observer, anl as he has hada i 
! 
i 


London HODDER & STOUGHTON, 27 Paternoster Row 
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, Chemistry for Students. 





CLARENDON PRESS SCIENTIFIC SCHODL-BOOKS. . 


A Treatise on Statics. By G M MINCHIN,M A Thi 
Edition Vol I The Equilibrium of Co-planar Forces,gs Vo? II 16s 


“ By-far the best treatise cn statics in the English language "—Vew York 
Nation ji 
“A most important work , in fact; one of the best treatises of the day ”— 


Nature 
By A W Witutamson, Phil 


Doc, RS Tinrd Ecition Extra Fcap 8vo, Cloth 8s 6d 
‘A truly plulosophic hand bool, to elementary chengstry ° —Zron 


Exercises ın Practical Chemistry Vol I, Elementay 
Exercises By A G VERNON HARCOURT, MA IFRS, and 
H G MADAN, MA Fourth Fdition, Revised and Enlarged by H 

G MADAN, M A Crown 8vo, Cloth 10s 6d 
“ One of the most useful books on practical chemistry that has ever been 
written, and we can most heartily recommend 1t "—Journal af Education 


A Class-book of Elementary Chemistry. By W W 
FISHER, MA, Aldrichian Demonstrator of Chemistry in} the 
University of Oxford Crowa 8vo, Cloth 4s 6¢ (immediately 


An Elementary Treatise on Heat. With Numerous 


Woodcuts and Diagrams By BALFOUR STEWART, LLD, 
FRS Fifth Edinon Extra Fcap 8vo, Cloth 7s 6¢ 


A Text-book of Algebra, By W Sreapman ALDIS M A, 


Principal and Professor of Mathematics ın Universi@ College, Auck- 
land, New Zealand, formerly Principal of the Newcastle-on Tyne 
College of Science Crown 8vo Cloth 75 6¢ 

“A well-written and comp-thensive treatise "—Saturday Rewew 


Geometry in Space. Containing Parts of Euclid’s Eleventh 
and Twelfth Books, and some Properties of Polyhedra and Solids of 
Revolution, with Exercises Edued by R C J NIXON, M A, 
Mathematical Master of the Royal Academical Institution, Belfast 
Crown 8vo, Cloth 3s 67 

“May be safely recommended to students and teachers as a clear and 
precise introduction to the study of solid geometry "—Nature 


Geography for Schools. By Aurrep Hucues, MA, 
late Scholar of Corpus Christi College, Oxford, Assistant Mwter at 
Manchester Grammar School Crown 8vo 

Part I —PRACTICAL GEOGRAPHY With Diagrams er 67 
‘ The quest ons are discussed in a way that secures the combination of 


geography, geometrical drawing, arithmetic, and the elementary ideas of 
geometry "— Nature 


Lull Clarendon Press Catalogues on application 


London 
HENRY FROWDkE, Clarendon Press Warehouse, Amen Corner, F C 








ge- 
, and 


It is marvellously 


accurate, guaranteed by the maker, and has been 


correctly described as 


the invention of Major 


»RA, the Inventor of the famous Ran 


is made with three Circles of Figures instead of 
The illustration represents the 


concentric circles of scales, and an 
ch 1s attached to the movement, and shows 
perture which circle 1s to be used ‘Lhe 


an y 


ge 
so made in one or two other forms, 


gtying a much more open scale, combined with 


Further Particulais on Application 


This wonderful Instrument, 
WATKIN 
S 


Finder, 


with or without an Altitude Scale 
“THE ANEROID OF THE FUTURE” 


greater length of ran 
Aneroid with three 


indicator, whi 


through 
Aneroid is al 


one, vhu 





on 


“OPTIMUS” Euryscope. 


5X4 
63/- 


“With such a large aperture (f6 approx ), 
it serves as a portrait and group lens, as well 
There 


| 


7X5 10 X 8 5 


94/6 


9X7 
r26/- 


220; 





EN, SON, & RAYMENT, 


“OPTIMUS” Ranid Rectilinear 
O i f 8 
33/ 45/- 49/6 64/- 82/6 


RAYMENT’S PATENT CAMERA. 


99 HATTON GARDEN, LONDON, 


Discounts to the Trade only 
ee a 


Jo 


39 ê 
142/6 


E ti 
127/6 r8o/- 





“I should strongly recommend” 


as a landscape and copying objective 

1s no doubt of its prov ng a moş useful lens ” j Price mclades 3 Double Darl. Sides Payment C Tery REACHT 
e —J Trait TAYLOR, British Journal 7i a} x3} | 6h x45 ' 84x63 | 10X8 | 12X10 | 15x12 extends to about double the ‘usual 

Photography . x20/- | r45/- | 168/- | 212/- | 258/- | 314/- focus "—Amateur Photographer 
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MACMILLAN AND Co, at the Office, 29 and 30 Bedford 


and 8 Bread Street Hill, Queen Victoria Street, in the City of London, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, : 
st To the sola: ground 


Oj Nature trusts the mind which builds for aye.” — WORDSWORTH 








No. 986,*VOL. 38 ] 


THURSDAY, SEPTEMBER 20, 1888. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office ] 


{All Rights are Reserved 





BECK’S | 
PHOVOGRAPHIG LENSES 


WITH! 


IRIS DIAPHRAGM. 


Mr LATCHMORE, of Hitchin, says —‘‘I have tried the 
Beck Lens fitted with Ins Diaphragm supphed by your firm 
some time since As you are-aware, I have a shelf full of 
lenses by makeis of repute, but the process of natural selection 
compels me uresistibly to use the Beck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm ” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 


OUR EYES. 


Just Published Sixth Edition Eleventh Ti housand Revised 
and Enlarged, with Three New Chapters, an Appendix, and 
Additional Illusts ations 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES 


By JOHN BROWNING, F.R.A.S., F.R.M.S , &c, 


With 58 Illustrations Price 1s , Cloth. 


“This little book can do only good into whatever hands ıt finds its way 
I only wish I could get ıt mto the hands and heads of every schoolmaster 
in the kingdom, and so stop at its source an evil which is growing at such 
a portentous rate as to threaten to make us ın another generation as short- 
sighted as the Germans ”—7 ruth 

CHATTO & WINDUS, Piccadilly, LONDON, W, 
AND ALL BOOKSELLERS 
Sent free for 1s 2d by the Author, JOHN BROWNING, 63 Strand, 
London, W C 
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Thıs wonderful In- 
strument, the invention 
of Major WATKIN, 

A, ıs made with 
three Circles of Figures 
instead of one, thus 
givingamuch more open 
scale, combined with 
greater length of range 
It 1s marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


“ Aneroid of the 
Future ” 














J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 


` 


AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 


PRICE £3 10s., 
‘With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN 
HOLBORN VIADUCT 
Branches —45 Cornhill, 

122 Regent Street, London 
Illustrated Description 

Post Free 
















NEGRETTI & ZAMBRA’S 


Ill vape, d 
a2 ustrate 
=== Catalogue, 
600 Pages, 
1 Engravıngs 
Dace 5s Od 
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Address 
Negretts, London 
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UNIVERSITY COLLEGE, LONDON. 


PHYSIOLOGICAL LABORATORY SPECIAL COURSES 


An Advanced Course of Practical (Experimental) Physiology and an 
Advanced Course of Lectures on Physiological Chemistry will be held during 
the Winter Session under the Direction of D- W D HALLIBURION, 
the Assistant Professor of Physiol gy , 

These Classes are suited for Cindidates for the B Sc and Interm M B i 
Examinations of the University of Lond in 

Fees for the Practical Course, £5 5s , forthe Tec ures, £2 25 | 

Further Particulars may be ob uned on app ication at tae L boratory 


F A, SCHAFER, Jodrell Professor 





GOVERNMENT GRANT of £4000 for i 








ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN 


SESSION 1888-83 


The Royal College of Science supphes, as far as pract cable, a complete 
Course of Instruction in Science applucable to the Industral Arts espe- 
vially those which may be classed broadly under the heads MINING, 
ENGINEERING, and CHEMICAL MANUFACTURES 

A Diploma of Associate of the College ıs granted at the end of the Three 
Years’ Course, the required conditi sns being complied wit 

Four Royal Scholarships, of the valué of £50 yearly, each with free 
admission to the Lectures and I iboratories are attached to the Colle ze 
Two are offered for competition each year to Associate Students not being 
Royal Exhibitioners, on the completion of the First Year’s Course 

A Silver Medal 1s awarded at the conclus on of the second year on the 
examination results of the first and second jea~’s Associate Students 


The Fees payable by Non-Associate Students are — 
42 for each separ te Course of I ectures 
41 for Half Course of I aperimcntal Phys cs 
Or £10 for all the I ecture Courses of a Faculty, for the Session 
For Analy tical Chemistry | For Assaving 
42 for a Special Curse of One 45 for Three Months 
Month 49 for Six Months 
45 Dr Three Months , £12 for the entire Session 
49 for Six Months © For Zoological Laboratory, £2 
412 for the entire Session 2 : 
Botanical Laboratory, £- 
For Physical I aboratory bor Dt nz Schoo! 
1 per Month (OneHour per Day) pe oer Saat ne Maes 
45 for the Sesston (d >) £ f 1 the pai n 
For Si; Hours per Day, £3 per SAGE one term 
Month 
Ihe Chemical and Physical Laboratories and the Dra'ı 13% S houls are 
open Daily for Practical Instruction 


| 

Dean of Faculty for the Session 1888-9 | 
HARILLY, FRS, FCS, IRSE j 
| 

i 

| 

| 

I 

l 

l 

| 

| 

| 


WN 
Matt t Mech 7 
t Mechanse. Mechanics, and \ Prof H Hrvvassy, FRS 


Descriptive Geometry, Drawing, 
Engineering and Surveying 
Chemistry, Theoretical and Prac-) Prof W N HARTIEY, 

ECS, IRSE 
Prof W I 


} Prof 10> I Prcorr,CE,MRIA 
ERS, 
tical, and Metallurgy 


Physics, Theoretical and Practical { Barrett, FRSE, 


MRIA 
Geology ae a” Hu, MA LLD, 
Mining and Mineralogy Prof J P Reniy Ck MARIA 
Botany Prof M’Nas MD,FLS 
Zoology ee fi £ Happo., MA, FZS 


The Courses of Chemistry, Botany and Zoolozy ava recognized by the 
Roval University of Ireland, and Certificates of Atterdance are granted to 
Medical and other Students attending the Courses, and the Chemical, 
Botanical, and Zoological I aborator es 

The Lectures of the Professors of Botany and 7oolog, are also 1ecognized 
as qualifying for Graduation in the University of F dinburgh 

Programmes may be obtained on application at the College, or by letter 
addressed tu * The Secretary, Royal College of Suence, Stephen’s Green, 


Dubl n ” 
Prof J P O’REILLY, Secretary 





GUYS HOSPITAL MEDICAL SCHOOL 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M B ) EXAMINATION 


Instruction is given ın all the subjects of the above F\amination at 
GUYS HOSPITAL during the Winter anc Sammer Sessions The Fee 
for the whole Cairse is ro Guineas Lhe Classis ®t cenfincd to Students 
of the Hospital 

1o further prrticulars, apply to the DEAN, Gey’s Eospital Southwark 


| 
| 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. <<, 


ALBERT EMBANKMENT, LONDON, S E . 


The WINTER SESSION of 1888-89 wıll commence on OCTOBER 1, 
vhen an Introductory Address will be delivered by Dr CULLING- 
WORTH, at3pm 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
460 respectively, open to all first-year Students, will be offered for com- 
petition The Examination will be held on the 26th, 27th, and 28th of 
September, and the subyects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M Bg’ Exammations of the 
UNIVERSITY of LONDON 

An additional Laboratory for the terching of advanced Physiology has 
been recently provided 

All Hospital Appointments are open to Students without extra charge ` 

Scholarships and Money Prizes of considerable value are awarded at th? 
desstonal Examinations as alsoseveral Medals 

The Fees may be paid ın one sum or by instalments Entries may te 
maae to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years , also for 
Dental Students and for Qualified Practitioners 

Medical Pract tioners, Clergymen, and private families residing in the 
neighbourhood receive Students for residence and supervision, and a register 
of approved lodgings 1s kept in the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre 


tary, Mr Georcs REVDLE 
E NE1TLESHIP, Dean ' 





OWENS COLLEGE, MANCHESTER. 
PROSPECTUSES for the SESSION 1888-89 are NOW READY 


1—DFPARTMENT of ARTS, SCIENCE, and LAW 
2—DEPARTMENT of MEDICINE 

3 —DE PARTMENTI for WOMEN 

4 —DF PARTMENT of the EVENING CLASSES 

5 —SCHOLARSHIPS, &c (value 412 to £100 per annum) 


Apply to Mr Corwnisu, Piccadilly , or at the College 
HENRY WM HOLDER, M A, Registrar 


UNIVERSITY COLLEGE, LIVERPOOL, 


VICTORIA UNIVERSITY 
SESSION 1888-89 


Priveipar—G H RENDALL, MA. 


. PROFI SSORS AND LECrURERS 





Greek Prof G H RINDALL, MA 

T wn Prof H A. SIRONG M \, LLD 
French Lecturer—VICTOR OGER 

(C erman Lecturer—KL NO MEER PhD, MA 
Ttahan Lecturer—BUGI NIO LONDINI, DCL 
English I terature Prof A C BRADLEY, M A 

Haste ry Prof J M MACKAY MA 


Prof JOHN McCUNN MA 

Prof F S CARFY MA 

Prof OLIVER IODGF LLD, DSc, FRS 
Prof H S HEIE SHAW, M Inst CE 

P-f W A HERDMAN, DSc ELS,FRSHE 


Fhılosophv and Logic 
Mathematics 

Physics 

Engineering 

Natural History 


Chemistry Prof J CAMPBELL BROWN DSc, FIC 
Art Prof R ALAN M SLEVENSON, MA 
Pehtical conor 5 Tecturer—E ( K GONNER, M A 

Botany {Lecturer = J HARVEI\ GIBSON, MA, 
Medicine Prof 1 R GLYNN MD,FRCP 

S irgery Prof RUSHTON PARKER BSc,F RCS 
Anatomy Prof W MITCHELL BANKS, MD,FRCS 
Phy stology Prof RICHARD CATON, MD, MRCP 
Pathology Prof ALEXANDER BARRON, MB 
Midwifery Prof JOHN WALLACE, M D 


Materia Medica Prof WILLIAM CARTER, M.D, LLB, BSc 
Medical Jur.sprudence Prof F T PAUL,F RCS 


The NEW SFSSION commences on OCTOBER 1 
Ihe Prospectus may be ootuned by application to the REGISTRAR 





PRELIMINARY SCIENTIFIC (M B) 
UNIVERSITY OF LONDON 


Students who have Matniculated and are intending to enter, or who have 
already entered, at any cne of the I ondon Medical Schools for the purely 
Medxal Portion of their Studies, can prepare for the PRELIMINARY 
SCIENLIFIC EXAMINALION at Untersity College, under Pref 
RAMSA\, PhD, FRS, Prof CARIY FUSIIR, F R, Prot 
LANATSi ER, TL D,FRS,and Mr E W OLIVER BA, DSe 

lhe Cunculum commences in the First Week of OCIOBISR Prof 
Ray J ankester will act as Tutor of the Preliminary Scientific Students, sad 
advise them n re,ard to tie r Reaaimg and ( lass-s ork 

Fee for the ciny lete Ccurse cf Study required, meluding Lectures and 
L berntory Werl, 55 Guineas e 

For part culars aply to the SECRET RY, Universit) College, I ondon, 
Gener Street, W C 
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` UNIVERSITY COLLEGE, LONDON. 


° e The SESSION of the FACULTIES of ARTS and LAWS and of 
SGIENCE (including the Indian School and the Department of Fine 
Arts) will w&gin on OCTOBER 3 The Introductory Lecture will be given 
atgpm by Prof L Ray Lavnester, MA,LLD,FRS 


PROFESSORS 
F ALTHAUS, Ph D German 
Rev S BEAL BA Chinese 
EDW SPENCER BEESLY, 
MA Ancient and Modern History 


CECIL BENDALL, X A Sanskrit 
Rev 1 G BONNEY, 


FRS, FGS 


Rev A J CHURCH MA 

1 W RHYS DAVIDs, LLD, 
PhD Pah and Buddhist Literature 

ANTONIO FARINELLI LB Itahan Language and Literature 

J A FLEMING,MA_ DSc Electr cal Technology 


DS, 
Geology and Mineralogy (Yates Gold- 
smid Professorship) 
Latin 


G C FOSTER BA FRS Phy sics 

H S FOXWELLL MA Political Fconomy (Newmarch Pro 
fessorship) 

ALFRED GOODWIN MA Gree 


CHARLES GRAHAM, DSc, 


FIC Chemical Technvlogy 
ALEXANDER HENRI, MA, 
LB 


Jurisprudence 
M J M HILL,@IA Mathematics 
A H KEANL, BA Hindustan 
ALEX B W KENNED\, M Inst 


CE,FRS 
H LAI LEMAND, B es Sc 


Eagmeermg and Mechanical Techno 
Og) 
French Language and Literature 


E RAY LANKESTER, MA, 
BLD,FRS Zoology and Compaiative Anatomy 
(Jodrell Piofessorship) 
A LEGROS Fine Arts (Slade Professorship) 


Rev D W MARKS 

HENRY MORLEY LLD 

A F MURISON, MA 

KARL PEARSON, MA, LLB 
J P POSIGAIT! MA 

W RAMSAY, PhD FRS 
CHARLES RIEN, PhD ~ 

G CROOM ROBERTSON, MA 


E A SCHAFER,FRS 

1 E SCRUIION MA,L™ B 

T ROGER SMITH, F RIBA 

L F VERNON HARCOURT, 
MA, MInst( E 

F W OLIVER, BA, 

(Lecturer) 

Vacant 


Hebrew (Goldsmid Professorship) 

Ingtish Language and Literature 

Roman Law 

App'ied Mathematics 

Comparative Philology 

Che mistry 

Arabic and Persian 

Philosophy of Mind and Logic (Grete 
Px fesse rship) 

Physiology (Jodrell Professorship) 

Constitutional Law and History 

Architecture 


Civil Eng neering and Surveying 
D Sc 

Botany . 

Archzology (Yates Professorship) 


Scholarships, &c, of the value of £2000 may be awarded annually 
Among these are included three Andrews Entrance Prizes of the value of 
450 each, the Laamination for which begins on SEPIEMBER 27 Tre 
Regulations as to these, and any further information as to Classes, Pr zes, 
&c , may be obtained from the Src RETANY 





MATHEMATICS —Mr W GALLATLY: 


MA (London ard Cambridge), Assistant-Examiner at London Un17, 
versity, Author of “ Examples in Physics” and ‘ The Llements o 
Logarithms,” prepares Candidates for all Public Examınatıo ıs — 
Address 26 Torrington Square, W C 


BRITISH MUSEUM 


The Reading Room and Newspaper Room will be CLOSED fiom 
MONDAY, OCTOBER 1, to THURSDAY, OCTOBER 4, both dys 


inclusive 
E MAUNDE THOMPSON, Principal Librarian 
British Museum, September 19, 1832 


i VICTORIA UNIVERSITY 
THE YORKSHIRE COLLEGE, LEEDS 


The Fifteenth Session of the Department of Suence, Technology, and 
Arts andthe Fifty-eighth Session of the Department of Medicine, begin 
MONDAY, October 1, 1 8% 

‘Lhe Classes prepare f r Professi ns, Commerce, and the Universities The 
Physical, Chemical Biological, and Engineering Lanoritortus, and the 
Weaving Sheds Dye-house, and Priiting-Rvoms will be open daily for 
Practical Work 

The following Prospectuses may be Fad Free from the SECRETARY — 

1 Prospectus of all Day -Classesin the Department of science, Techno ogy, 
and Artse 

2 Prospectus of Classes for Occasional and Evening Students 

3 ProMpectus of Classes in Civil and Mecnamed Engineering 
~@, Prospectus of the Department of Medicine 











e Just Published, Price 3s free by Post 3s 44l 


THE OWENS COLLEGE CALENDAR 


for the SESSION 1882-29 
MACMILLAN & CO, London, J L CORNISH, Manchester 


wee ee eee SSSSeeeeeSSESSeSeSSeSESSeSeSeEeEeF 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers larva of Corethra plumicornis (glass 
larva), with sketch and description He also sent out Volvox globator, 
Peaalion mira, Cristatella mucedo, Alcyorella fungosa Paludicella Ehren 
berg, Fredericella sultana, Piumat: lla, Leptodora hyalina, Brachionus pala, 
Melhcerta ringens, Stephancceros, also Ameeba Hydra, Vorticella, Cray- 
fish, and other Specimens for Biological Laboratory work 

Weekly announcements will be made ın this place of Organisms T B 
1s supplying 


Specimen Tube, One Shilling, post free. 


Twenty-stz Tubes in Course of Stx Months for Subscriptron of £1 18, 
or Twelve Tubes for xos 6d 


Portfolio of Drawings, Eleven Parts, ıs each 


ST BARTHOLOMEW’S HOSPITAL 
AND COLLEGE 
PRELIMINARY SCIENTIFIC CLASS 


Systematic Courses of I ectures and Laboratory Work im the Subjects of 
the Preliminary Scientihc and Intermedinte B Sc Examinations of the 
University of London wilt commence on OCTOBER 1 and continue till 
July 1889 

Fee for the whole Couvse, 418 185, or £16 r€s to Students of the 
Hospital or £5 5s each fer Single Subjects 

‘There 1s a Special Class tor the Janu iry Ibxaminition 

For further Particulars apply to the WARDEN OF THC COLLEGE, St 
Bartholomew’s Hospital, London, E C 


A Hand-l ook Sorwarded on Applicatron 





“THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE 


DAY AND EVENING CLASSES 
SESSION 2888-89 


AIIAN GIENS BUILDINGS 72 CATHEDRAL STREFT 
ANDERSONIAN BUILDINGS 204 GEORGE STREIT 
SCIENCE AND AR1 BUILDINGS 38 BATH STREET 
YOUNG IABORATORY BUILDINGS, Co JoHN STREET 


Courses of Instruction ? ave been arranged ın the folluwing Departments, 
uz — 

Civil Engineering “Mechanical Engineering Łlectrcal Fngineenng, 
Chemical Engineering Mining Engine®ing, Chemical Industries, Building 
Construction, Naval A-chitecture, Architecture, Textile Industries, Art 
Indus ries, Agriculture Metallurgy, Commerce 

‘The Diploma of the C llege and Certificates will be awarded to Students 
who have completed the Courses of Instruction and passed the necessary 
Fvaminatiors 

Students may attend iny cf the Separate Classes, provided they are 
properly prep red 

Lhe Calendar of the College, Syllabuses, and Time Tables of the Classes, 
and all further Particulars, may be obtained from 


JOHN YOUNG, B Sc , Secretary 
38 Bath Street, Glasgow, August 1888 





BIRMINGHAM SCHOOL BOARD 

‘The Board requires tne services of an ASSISIANT MASTER for the 
BIRMINGHAM BRIDGE SIRBET SEVENIH STANDARD 
TECHNICAL SCHOOI Salary, 4120 per annum It is essential 
that the person appointed should be thoroughly qualified ın Mathematics, 
Chemis ry, and Physics 

Applications, inclosirg Copies of Testimonials, to be sent in at once, 
addressed to the C.rrx of the ScHoot Boarn, Edmund Street, 
Birmingham 


“GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Positicn, m Mahogany Cabinets 00 Specimens, 255 
2ooditto, 50s The best value obtainable 

Micro Sections of Rocks ın great variety Cabinets, Glass.topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, EC 


THE SCIENTIFIC LANTERN SLIDES 


Produced by # WARD, Mancurstrr, last Season, having been received 
with so much favour, he respectfuLy invites LARLY ORDERS from 
Lecturers and others, while the light 1s most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD’°STREET, MANCHESTER. 


List for One Stamp 
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CHAM BERS’S ENCYCLOPADIA; | 0 | LC H RIST LANTERNS 


Entirely New Edition, with Numerous Maps and Illusti ations 


Vol II, Price 10s cloth , 155 half-morocco Chemical & Electrical Erperiments. 


OPINIONS OF THE PRESS ON VOL I Used by W LANT Carrrnter, Esq, Free Trade Hall, Manchester, 


i leth N th th before sooo people 
ae: boca Ot gage propebi Oi Beh egy WOP COn RnS AN they GIANT APHENGESCOPE extraordinary Lantern, showing opaque 
Datly Telegraph —“The advent of a new edition, accurate, liberal, and objects 


cheap, will b2 welcomed with a very general approval PATENT COMBINATION OPTICAL LANTERN for Electric and 


St James s Gazette —* No book of its size gives more information, or Limelight, including Oxyhydrogen Microscope showing Proboscis of Fly, ' 
gives it, on the whole, with greater accuracy z 18 feet, perfect marginal definition 


Saturday Review —“ Everythng seems ‘o be there which should be 





between A’ and ' Beaufort ’”” PATENT PAMPHENGOS, giving r2-feet picture 
Knowledge —‘So far the work has been well and thoroughly done, and 

never did an undertaking more nobly redeem the promise of rts preface than B J Maupew compares it to Limehght 50o Testimonials 

this first volume of the new edition ‘The typography 1s perfect ” The DOCWRA TRIPLE, Grand Biumal, &c 6o 000 Slides—Science 
Scotsman — ‘The best cheap work of the kind published ım this Subjects, &c 

country ” 


FULL ILLUSTRATED CATALOGUES, 300pp, 15 Postage, 3¢ , 


Illustrated Pamphlets, 3@ 
BOOKS FOR STUDENTS. W. C. HUGHES, SPECIALIST, 
DESCHANEL’S NATURAL PHILOSOPHY Trans- 


lated and Edited by J D EVERETT, DCL, FRS Professor BREWSTER HOUSE, 


of Natural Philosophy m Queen’s College, Belfast Ninth Edition, 


Rae ee tested by 783 Engravings on Wood and 3 | MORTIMER ROAD, KINGSLAND, LONDON, N., 


W &R CHAMBERS, 47 Paternoster Row, London, and Edinburgh 





Part I =Mechanies, Hydrostatics, Paet [il—Hlectneity and Mag- INVENTOR AND PATENTEE OF 
c be netism ` d 
Part II —Heat Part IV —Sound and Light Optical and Physica’ Apparatus of the Highest Class 


t‘ Systematically arranged, clearly written, and admirably illustrated, 
1t forms a model work for a class in experimental physics *—Saturday 
Review 
ELEMENTARY TEXT-BOOK OF PHYSICS By 

gron EVERBIT Illustrated by many Woodcuts Third Edition 
oth, 3s 

“An une rceptanable work, both in the matter and mm the manner of its 
teaching "—/ournal of Science 
OUTLINES OF NATURAL PHILOSOPHY FOR ts 

BEGINNERS By Prof EVERETT With 216 Woodcuts Cloth, 4s | Mathematical, Drawing, and Surveying Instrumen 








Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Ais pook ar great ment, It poe all the Steele arrangement of Every Description, 
and lucidity of the author's former publications ”—A theneum 
hest d Finish, at th st Moderate Prices 
ANIMAL PHYSIOLOGY an Elementary Text-Book By | Ofthe Highest Quality and Fimsh, at the mo 
l i McCREGOF ROBERTSON, MA With numerous Illustrations Illustrated Price List Post Free 
oth, 4s e 

“ À good system of arrangement and clear expressive exposition distinguish W F S obtained the only Medal ın the Great Exhibition of 1862 for 
this book The definitions of terms are remarkably lucid and exact, and | Excellence of Construction of Mathematical Instruments, and the only 
the woodcuts and explanatory diagrams are numerous and good "—Saturday Gop MEDAL ın the Internat onal Inventions Exhibition 1885 for Mathe- 
Review matical Work Silver Medal, Architects’ Exhibition, z886 

London BLACKIE & SON, 49 and ṣo Old Bailey Address -GREAT TURNSTILE, HOLBORN, LONDON, W C 


4 





PERKEN, SON, & RAYMENT, °% ‘770%, eaoen, Lonnon. 


“OPTIMUS” Euryscope, “OPTIMUS” Rapid Rectilinear 


5X4 7X5 9x7 10 X 8 
63/- 94/6 125/- 220) 


$ f $ (3 F k % Ë] 
33! 45% 49,6 64/- 82/6 127/6 14236  18oj- 





“With such a large aperture (f/6 approx ), | 


it serves as a portrait and gro 1p lens, as well | RAYMENT’S PATENT CAMERA. 





as a landscape and copying objective There | | “I should strongly recommend 
is no doubt of its proving a most useful Jens ”’ Price includes 3 Double Dark Slides i coear e LICHT 
—J Trane TAYLOR, British Journal of 4yX3} | 64X43! B}x6} } 10X8 ]| 12X10 | 15X12 extends to about double the 'usuale 
Photography 120/- 145/- i 168/- | 212/- | 258/- | 314/- focus "—Amatenr Photographer 











cLARGEQ NEW NICOL PRISM POLARISCOPE FOR PROJECTION, C'es better results than any other form 


of Lantern Polariscope 
For Particulars of POLARISCOPES 
A i (ed and MICRO POLARISCOPES for 
5 Screen Projection, LANTERN MI- 
ead CROSCOPES, OPTICAL and ELEC. 
= dja aA 1 RIC LANTERNS, SLIDES, &c ,see 
= Ss = Catalogue, 4 Stamps . 


= Scrent: 4c Apparatus of evet Descrip- 
-| tron for Colleges, Institutigns, &c 


i LONDON f j ilver Medal Inventions Exhibition 1885 
y i i» n L ii NEWTON & CO.» 


ATA a OTT CMT] and the Government, Agents by Ap- 
| i i 


B 
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° SUBSCRIPTIONS TO “NATURE,” .OXYHYDROGEN LIMELIGHT. 








a 
EE EEEE E E 
e Half-yearly 2. saasa een’ n‘ e I 6 
Quarterly. yae ce ee eee et ee FOG SEASON 1888-89 
To the United States, the Continent, &c :— STE fee da Sa 
s d 
peas fa hassel genes SO . COMPRESSED GAS SYSTEM. 
Quarterly | ji s 5 H f Š . f i i A 7 Most convenient, economical, portable, and safe for Lantern Work, Photo- 
$ E 7 graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
To India, China, and Japan an Welding, Balloon Inflation, and other uses 
Yearly AAN es ante 32 rs „z Eor Prices of hıghly-ımproved Steel Gas Cylinders and other Apparatus, 
Half-yearly . . Bs Aine icant os 16 6 ca 
Quarterly Eo tte, Aol - + 8 6 


ne hs Pansies HOWARD LANE & CO. 
FOR ADVERTISEMENTS |775, 776, 117 PALMERSTON BUILDINGS, 


Three Linesin Column 2s 6d, 9d per Line after. 
OLD BROAD STREET, LONDON, E.C. 


& a 
One-Eighth Page, or Quarter Column. . . © i 6 
Quarter Page, or Halfa Column. . . »-I 15 a 








Half a Bage, or a Column. . . . . 350 p] 
Whole Page š s Koa . 660 F R Y S 
Money Orders payable to MACMILLAN & CO 


Pure Concentrated 


COCOA 


OFFICE - 29 BEDFORD STREET, STRAND, W C 











for a Sample 
Testimonials 


Ask your Grocer 


and Copy of 








9 rs a Loree, = 
. Hrstints BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


| 
| 
| 
| 
ACID PHOSPH ATE. DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
| 
| 
| 
| 


Writing becomesa pleasure when thtsInkis used Ithas been adopted ın 
the principal Banks, Public nics on Railway Companies throughout 
relan 


It writes almostinstantly full Black | Flows easily fromthe Pen 


Does not corrode Steel Pens Blotting-paper may be applied at the 
Is‘cleanly to use, andnotliableto Blot | moment of writing 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening. 
For sale by all chemists. 

Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R., I., U.S.A, 


WMOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Openep A CENTRAL SHOWROOM ar 
49 HARDMAN STREET, LIVERPOOL 


e (Near the Philharmonic Hall, opposite the Church for the Bhnd), 


Can be obtained ın London, through Messrs BARCLAY & Sons, Farmng- 
don Street, W Epwaros, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limted), Dublin. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DENTS EY ILLUSTRATED 

| CATALOGUE of HIGH-CLASS 
|! WATCHES d CLOCKS 

WATCHES. che war oa 





| REDUCED PRICES, sent post 

| free on application to E. DENT 

i and Co, Makers to the Queen, 

| 61 STRAND, LONDON, WC., 
or 4 ROYAL EXCHANGE 








POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 


METEORITES. 
JAMES R GREGORY has 2 Fine Senes of SPECIMENS of the bd 
above, including the newly described one of E AYETTE COUNTY, Texas, also 
MANY RARITIES, including— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, | 
Se NG ı Is a Household Requisite of Constant Utility 


also METEORIC IRONS and recently descnbed METEORITES for , 
SALE or EXCHANGE ^t Moderate Prices, at hts Museum, | N 2 
For the Nursery, the Family Table, and the 


88 CHARLOTTE STREET, FITZROY SQUARE, ; i 
Siek Room. 


LONDON. | 


WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 








. 


i By W MAWER, FGS 


2 ey at 
— „For BAD LEGS,eBAD BREA 
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LONDON UNIVERSITY EXAMINATIONS. 


TUTORS. r 
A. J WYATT, Esq, MA, First in Branch IV, English and French, G W HILL, Esq, BSc (H rs) MB (Hons), First Class Honolirs at 
Sub-Examiner of London University Irter B Sc , Sub-Examrimer of Lond Unan 
C V BURTON, Esq , B Sc, First Class Honours M A Camb and Lund geme i Angler, Pahibitioier, Scholar, and 
N > 
B J HAYES, Esq, BA Lond, First in First-Class Honcurs in Classics ě B A London, Double Honours m French and German (First Class), Farst m 





both at Inter and Final ‘ First-Class Honours at Inter 
W F MASON, Esq, BA Lond, First-Class Honours (Classics) at B A, M å Double First-Class Hons , late Examiner 

Double Honours (French and English) at Inter Arts, Second in Honours M A London, Gold Medallist in Classics 

at Matric , University Exhibitioner BA Lond , Hons in Enghsh, French, German, and Classics (First Class), 
G H BRYAN, Csy , B A, Fifth Wrangler, bracketed with Semor Wrangler ‘Div L, Class II , Classical ‘Lrpos, Cambridge 


f Cy BSc, FCS, FIC, Honours Graduate of London 
as Smith’s Prizeman, Scholar of St Peters’ College, Cambridge, Fellow MA Lond (Mather anes), and Cambridge Goo 


of the Camb Phil Soc 
7 i B Sc Lond , First m First-Class Honours both at Inter and Final 
J LOCKEY, beg, MA London (Hat 27 Successful Prizate Pupils ' I3, B, Wyrst in Pirst-Class Honours, Jurisprudence, and Roman Law, and 


at the BA Kaams 1886 and 1887) Honoursman in Common Law and Equity 
F RYLAND, Esq MA, Second m First-Class Honours (Mental and MA London (Classics), Farst in First-Class Honours both in French and 
Moral Science &c) German at BA 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the Pass List Post free on appiuation 
AT INTER SCIENCE AND PRELIM SCIEN‘LIFIC, JULY 1888, 9 STUDENTS PASSED 
ABSENCE OF FAILURES.—The record is stl! unbroken that NO STUDENT of University Correspondence College 
EVER FAILED at an Examination for which he had worked fully through tne Ordinary Course bd 


Classes for Matric begin September 29, “or Inter Arts and Science B A and B Sc, r889, 11 the Furst Weeks of September and October 
Students should join at least a week before these dates 
The Tutorial Series embraces over Fitty Works for London University Exams Full I ist on application 


PROSPECTUS ANDeFuL. PARTICULARS Frou THE PRINCIPAL UNIVERSITY CORRESPONDENCE COLLEGE, CAMBRIDGE 
-2 a 





' PRIMER. j AUX MEMBRES DU CONGRES GEOLOGIQUE. ° 


MICRO-PETROLOGY. 


MR S$ HENSON, Mineralogiste, prie ces messieurs de ne pas quitter 
Londres sins avoir visité sun rcuvel etabl ssement à 97 Regent Street, a 
5 minutes de Burlington House, autrefors 277 Strand On peut y voir en 
ce momen’ 1 des muncraux anglais rares et chowis VWitherite, Fluofpar, 
Caleite, &e 


SAMUEL HENSON, 


LATE 277 STRAND, 


97 REGENT STREET, LONDON, W. 


e 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type Writing are easily, quickly, and cheaply produced by the 





London Office of LIFEL-LORE, 4 Essex Street Strand, W C 
JOHN MARSHALL & CO, 42 Paternoster Row 
Hull ELSOM & CO, Market Place 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


Acaacoaue oF eewo APPARATUS; AY TOCOPYIST 











Demy 8vo, 480 pp Illustrated with 16c0 Woodcuts j Se EG eee Uren reek and paper- Aito-Circälays resemble 
Most Complete and Cheapest List cf Apparatus ; 
JOHN J GRIFFIN Ann SONS, 22 GARRICK STREET, AUTOCOPYIST DEPT (AET Co, La), 


LONDON, WC 


London Wall, London, and 52 Princess Street, Manchester 


F. H. BUTLER, M.A.Oxon,, A.R.S.Mınes, &e., , RICHARD ANDERSON & CO, 
NATURAL HISTORY AGENCY, “ay. UE Cates 
148 BROMPTON ROAD, LONDON, 8.W., 


Manu‘acturers and Erectors of every description of 
NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Now on view -A Large Series of English Wealden Fossils including 
many of the newly discovered Plants a variety of Carbonife-ous Corals, 
exhibiting calicular development in great perfection , also some soco Species 
of Fossils from the Post Phocene to the Cambrian Stratainclusive ~ unique 
assortment of brilliantly indescent and twinned Caicites, recen ly obt uned, 

®and in fine condition 















































































































ELECTRIC BELLS, 








— - AN SPRAKING- TUBES, duc, duc, 
URCH-SPIRES AND CHIMNEY-SHMFIS 

HOLLOW, | INFALLIBLE REPAIRED : 
ot ad atin Erna yale ae REMEDY EIGHT FIRST-CLASS PRIZE MEDALS gg 





Price-Lists Post Free 
22 Kirkgate Buildings, Huddersfield, ẹ 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EG 


Telegrams—'" TONNERRE LONDON" 


SI>», OLD WOUNDS, SORES and 
ULCERS, If efcectually rubbed on the Neckeand Chest, 1¢ cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
GOUT, RHEUMATISM, and all Skin Diseases ıt 18 unequalled, 
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a i 
On the rstof every Month , i NORTH BRITISH AGRICULTURIST 
. P J O U RNAL OF B OTAN Y, | the chief Agricultura! Journalin Scotland, circulates extensi ely ween 


BRITISH AND FOREIGN 
Edited by Javes Britten, L S » British Museum 
CONTENTS —Original Articles by leading Botanists —Extracts, and 
Notices of Booksand Memoirs —Articles in Journals —Botanical News ~ 
Proceedings of Societies , 
Price rs 3@ Subscription for One Year, payable in advance, 12s 


London WEST, NEWMAN, & CO , 54 Hatton Garden, EC 
z 





On the rst of every Month, Price Stxpence , 


THE “ENTOMOLOGIST 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY | 


Edited by Jons T CARRINGTON, 
With the Assistance of 

FREDERICK Bonp, F ZS RICHARD SOUTH 
EpwardD A Fitcu, FLS J JENNER WEIR, F LS 
F BucHanan WHITE, M D 
3 well known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden Notes on 
Habits, Life Histories, occurrence of Ranties, &c, there are Monthly 
Lists of Duplicates and Desiderata 

Wooncur ILLLSTRATIONS and occasional LIrHoGRAPHED and CHROMO 
LiTHoGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO Stationers’ Hall Court 
THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 


‘Third Series Edited by J E HarTING, FLS,F ZS, member of the 
British Ornithologists Union, contains— 


Contains Articles b 


Origina! Articles by well known naturalists in every branch of zoology , 
habits of animals arrival and departure of migratory birds , occurence of 
rare birds distribution and migration of British fresh-water fish , new or 
rare marine fish, local aquaria, British reptiles, British land and fresh 
water mollusca with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and F ntomological Societies Reviews 
of natural history books Occasional translations fror foreign zoologica: 
journals of important and interesting articles ın various branchesof zoclogy 
There are occasional woodcuts 


SIMPKIN MARSILAI 


L,& CO Stationers’ Hall Court 
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SOUND & BRIGHT 











- PURE ENGLISH 


LE a ian S 
N ” 


Landowners, Farmers, Resident Age 
managementof land throughout the U 
The AGRICULT 


nts, and others interested ın th 
nited Kingdom 
URIST 1s published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the Principal British and 
rısh Markets of the week 
Thespecialattentionof L: 
a» one ofthe best existing 
“or Sale 
Advertisers addressin 


and Agents 1s directed to theAGRICULTURISF 
papersfor Advertising Farms tobe Letand Estates 


g themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3@ By post34¢@ Annual Subscription, payable in advance 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victona Street, 
London EC Money Orders payableto C and R ANDERSON 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence Monthly, 24 pages 8vo, w th occasional Illustrations 
Conducted by C G Barrert, J W Dovcras, W W Fowrer M A. 
FLS,R McLacuray, FRS, E SAUNDERS, F LS, and 

H T STAINTON,FRS 
commenced ın 1864 contains standard articles and notes 
nected with Entomology, and especially on the Insects of 





This Magazine, 
on all subjects con 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number ın each year 

Vols I to IX ros each to purchasers of complete sets 
volumes may be had separately or together, at7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
1 Paternoster Row 
&c , should be sent to the Editors at the above 
e 
e 


The volumes com- 


the succeeding 


N B—Communications, 
aldress 





THE “HANSA,” 


Published since 18641n Hamburg, 1s the only independent professional papey 
in Germany dedicated exclusively to Marıtıme Objects Essays, Critiques, 
Reviews Reports, Advertisements Strict eye kept upon the development 
of Maritime Affairs in every respect Every second Sunday one Number in 
4to at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the year furnished subsequently Pricex2s for twelve 
months Advertisements 4d a linewidely spread by this paper, considerable 
abatement for 3, 6, 12 months’ insertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Edited by W von FREEDEN M R. 
Hamburg, Alexander Street 8 








BEERS : J 
Sounp& Nutritious 

















SCIEN 


TIFIC WORT 





l HIES. 


The following 1s a list of the Portraits that have appeared ın the above Series -— 


MICHAEL FARADAY, 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN 

JOHN TYNDALL 

GEORGE GABRIEL STOKES 
SIR CHARLES LYELL 

SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD 
SIR WILLIAM THOMSON 
HERMANN L F HELMHOLTZ 


Proof impressions of these, printed on India paper, may 
the Set of 24 Portraits in a Handsome Portfolt for 46 55 od , carriage pard. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY 

SIR GEORGE B AIRY. 

J. LOUIS R AGASSIZ , 

JEAN BAPTISTE ANDRE DUMAS 
SIR RICHARD OWEN 

JAMES CLERK MAXWEIL 
JAMES PRESCOTT JOULE 
WILLIAM SPOTTISWOODE 
ARTHUR CAYLEY 

SIRC W SIEMENS 

JOHN COUCH ADAMS 


be had from the Publishers, prue 5s. each, or 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
e 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


raean 


poii f i | 
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NEW, RARE, AND: INTERESTING MICROSCOPIC OBJECTS. 


ae 





sd ' 
Reproductive Organsof Orchis, Section through Pistil, Anther, Pollen- ` Section of Barbadoes Rock, showing Polycistina x 6 
tube, and Ovary Quite New x 6 | Section through Head of Foetal Rat Very Perfect e 20 
Budding Stem of Citron x o | Actunomycosis tn Section of Tongue of, Cow, 2 o 
Section through entire Bud of Lily, show ng Ovary, Anthers, Pollen- Human Fleas, Male and Female on one Slide 20 
grains, Petals, &c , 2% set 2 0 | Very fine Opaque,Groups of Diatoms 2s, 35, 48,and 5s each 
Fertile Branch of "Chara, showing Antheridia and Archegona x o | Type Slide of about seventy Diatoms from Oamaru, N2 » 10 6 
Anatomy of Leaf, nine Pieces on one Slide 2 6 | Honzontal Section through entire Young Frog 20 
Anthendia and 'Archegonia of Moss, mounted separately on one Fıve Typıcal Examples of Blood—from Mane Bird, Fish, Snake, and 
tid 20 Frog—on one Slide 5 9 
Fungoid “Blight of Grape Vine, Oidium Tucker x 6 | Transverse Section through entire Tooth of Horse " Vary Fine 6 o 
Unicellular Plant, Protococcus viridis I o | Spinning Organs of Silkworm I o 
Yeast Plant, Torula Cerevisize x o ' Licmophora flabellata Very Good I o 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Eitherof the above sent Post Free on application to 


W. WATSON & SONS, 813 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837 


S., 


1 


pleasure, and 


for other pus poses, such as driving 


Lingine used. 


amateur 


cutting, &e. 
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NEW COMBINATION 
cí 
o-MAN OTTO” AND PUMP. 
's workshop, laundry machinery, chaf- 





CROSSLEY’S 
“OTTO” 
GAS-ENGIN E. 
OVER 27,000 SOLD. 
2-MAN TO 100 H P, INDICATED 
ICROSSLEY’S 
Suitable for Country Mansions. 


O 
Pei 
m 
by 
H 
E 
u 
u 
O 
bs 
O 


Pump can be disconnected at 
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as 
“ARS. S115 Oxfora- NC LRE 


IONDON we. 


DECORATE w HOMES. 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


GLACIER cecoration 


It can be applied to any window by any person without previous experience in the 
use of the article | Designs can be had to sut windows tn Churches, Public Buildings, 
etc Invaluable Where there are windows with disagreeable outlooks 





Whnite for Illustrated Pamphlet (soo Illustrations) afd Sample, pst free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works BELFAST orto PERRY & CO, Wholesale Agents, Holborn Viaduct, LONDON 


«Printed by RICHARD CLAY AnD Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
$ MACMILLAN AND Co, atthe Office, 29 and 30 Bedford Street, Covent Garrden —Tuurspay, September 20, 1888, 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“To the solid ground 
Per oa i Of Nature trusts the mind which builds Jor aye.’ — WORDSWORTH 











No. 987, VOL. 38] - 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office ] 


{All Rights are Reserved 





ELECTRIC LANTERNS 


FOR 
Optical Projection & Spectrum 
* Work, 
As made for Oxford and other Universities 
SINGLE, DOUBLE, AND TRIPLE 


CATALOGUE or OPTICAL LANTERNS 
‘np APPARATUS SLIDES, & , 3 Stamps 






























































































Wright & Newton's T; i 
LANTERN ą& Si 
MICROSCOPES. Ej i 








SCIENTIFIC APPARATUS OF EVERY 
DESCRIPTION FOR 

Sound, Light, Hert, Magnetism, 

Electricity, Mechanics, Hydrostaties, 
Hydraulics, Pneumatics, & 

Illustrated Catalogue, 144 pages, 6d 
AGENTS BY APPOINTMENT TO THE 

SCIENCE AND ART DEPARTMENT 
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OUR EYES. 


Just Published Sixin Edition 
and Enlarged, with Three New Chapters, 
Aaditional [lusts ations 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES 
By JOHN BROWNING, F.R.A.S., F.R.M§ , &, 


With 58 Illustrations Price 48 s Cloth, 


“This httle book can do only good into whatever hands it finds its way 


Eleventh Thousand Revised 
an Appendix, and 


I only wish I could get it into the hands and hea 


ds of every schoolmaster 


in the kingdom, and so Stop at its source an evil which is growing at such 


a portentuus rate as to threaten to make us in 


sighted as the Germans "—J ruth 


another generation as short 


CHATTO & WINDUS, Piccadilly, LONDON, W, 


AND ALL BOOKSELLERS 


Sent fiee for is 2d by the Author, JOHN BROWNING, 63 Stand, 


London, W C 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT 


ST TIBB’S ROW, CAMBRIDGE 


SEISMOGRAPEHS 
From the Designs of Prof J A EWING 
SA fylly-rllustrated Description will be sent on application 
Now Ready, Vol IX Parts 2 and 3 
Price to Subscribers 215 per Yearly Volume, post free 


HE JOURNAL OF PHYSIOLOGY. 


ated, with the Co-operation 1° Engiand of Prof W RUTHERFORD, 
FRS, of Edin 


Prof H NEWELL MARTIN, FRS 
WOOD, of Philadelphia, 
By* MICHAEL FOSTER, MD,FRS 


Che Companyare now prepared to make drawings, 
Phic Mates, 


yure, type blocks, photolithography, and various other processes 
he C&mpany areappointed Agents forthe Microscopes of Zeiss 
« Catalogue will be sent on appl cation, of the instruments used in 


rsical, Botanical, and Physiological investigations which are manu- 
tured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST TIBB’S ROW, CAMBRIDGE 


a 





NEGRETTI 


AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 10s., 
With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC InsTRuMENT 
MAKERS TO THE QUEEN 
HOLBCRN VIADUCT 
Branches —45 Cornhill, 

122 Regent Street, London 
Illustrated Description 
Post Free 


NEGRETTI & ZAMBRA'S 


à + Tarro — 
AlLlLUsUrMteo 
atalogue, 
600 Pages, 
1200 Engravings 
Price 5s 6d 
Telephone No 
6583 Telegraphic 
Address 
Negretti, London 
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ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN 


SESSION 1888-39 


The Royal College of Science supphes, as far as practicable, 1 complete 
Course of Instruction in Science applucable to the Indus "al Arts espe- 
cially those which may be classed broadly under the heads MINING, 
ENGINEERING, and CHEMICAL MANUFACTURES 

A Diploma of Associate of the College 1s granted at the end of the Three 
Years’ Course, the required conditions being complied with 

Four Royal Scholarships, of the va'ue of £50 yearly, each, with free 
admission to the Lectures and Labora.orses are attached 10 the College 
Two are offered for competition each year t> Associate Students, not being 
Royal Eahibitioners, on the completion of the First Year s Course 


A Silver Medal 1s awarded at the ccncluson of the second year on the 
examination results of the first and second year’s Asociate Students 


The Fees payable by Non-Associate Studen s are — 


£2 for each separate Crurse of Lectures 
Gr for Half Course of Experimental Phy «ics 


Or £10 for all the Lecture Courses of a Faculty, for the Session 


For Analyt cal Chemistry 
42 for 1 Special C urse of One 
Month 
£5 for Three Months 
49 for Sia Months 
£12 for the ent re Session 
For Physical I abcratory 
41 per Month (Or eHour per Day) 
43 for the Session (d>) 
Por Six Hours per Day, 43 pere 
Month 


The Chemical and Physical laboratories ane the Drawing Schools are 
open Daily for Practical Ins ruction 


For Assaving 
45 for Three Months 
49 for Six Month, 
412 ‘or the entire Session 
Yor Zoological I avoratory, £2 
'E tantcal Laboratory, £2 
For Drawing School 
43 £ r the Sess on 
£2 for one lerm 


Dean of Faculty for the Session 1882-°9 
WwW N HARLLEY, ERS, FCS, FRSE 


Mathematics, Mechanics, one Prof H Hrxvessy, FRS 


Mechanism 
Descriptive Geometry, Drawing, } Pryf Thos ib P.corr CE,M RIA 


Engineering and Surveying 


Chemustry, Theoretical and Prac } Prof W N Harme, FRS, 
tical, and Metallurgy FCS, FRSE 

Physics, lheoreticaland Practica} {Par a Ka Barrett, FRSE, 

Geology Prora go Hur MA, LLD, 

Mining and Mineralogy Prof J P Rey, CE MRIA 

Betany Prof M’Nap MD,ELS 

Zoology ee Ç Happoxs, MA,FZS, 


The Courses of Chemistry, Botany and Zoology ar» recogmzed by the 
Royal University of Ireland, and Certificates of Attendance are granted to 
Medical and «ther Students attending the Courses, and the Chemical, 
Botanical, and Zoological I aborator es 

‘Lhe Lectures of the Professors of Botany and Zoology are also recognized 
as qualifying for Graduation in the University of Edinbugh 

Programmes may be obtained on applicatiun at the College, or by letter 
addressed to ‘ The Secretary, Royal College of Science, Stepten’s Green, 


Dublin” 
Prof J P O’REILLY, Secretary 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1888-89 will COMMENCE on MONDAY, October t, 
1888 The new buildings, which were opened by T RH the Prince and 
Princess of Wales on May 21, 1887, afford more than double the accommo 
dation which was provided formerly 


FOUR FNTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for competition at the end of Septemberto new Students 
Fees for Lectures and Hospital Practice, go Guireas :n ore payment, or 
yoo Guineas in three instalments All Restdeitand other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments ave provided 
with rooms and board entirely free of expense The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, One Receiving-Room Officer, and One Senior Dresser to 
(wt Patients Dressers and Matermty Pupils alse reside in the Hospital 
Special Classes for the Prelimmary Scientific and Intermediate M B 
Examinations of the University of London, and for the Primary and Pass 
Examinations for the Fellowship of the Royal Co'lege of Surgeons of 
England are held throughout the year Special entries may be made for 
Medical and Surgical Practice 

The London Hospital ıs now in direct communication by rail and tram 
with all partsofthe Metropolis, and the Metropolitar, Metropolitan District, 
East London, and South Eastern Railways have Stations within a minute's 
walk of the Hospital and College 

For prospectus and particulars apply personally or by letter to 

e 


MUNRO SCOTT, Warden 








FOR SALE — Silver-on-Glass Equatorial, 


Gh inches, 6 feet focus Very Sohd Mounting Circles, Eye pieces, and 
all requiremente Very Cheap — First by Letter to k Ryves, 
15 Lancaster Road, West Norwood, London, W 


n a a ŘŮĖĖ—— 


a a I I 


—_—_—»— 


LIVING SPECIMENS FOR THE MICR 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to i 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Asplanchna piiodonta, with sketch 
and description He also sent out Volo. globator, Pedalion mira, Cristatella 
mucedo, Alcyonella fungosa Paludicella Ehrenberg!, Fredericella sultant, 
Piumatlia, Leptedora hyalina Brachionus pala Melcerta ringens, Ste- 
phanoceros, a'so Amoeba, Hydra, Vorticella, Crayfish, and other Specimens 
far Biological J aboratory work 

Weekly announcements w.ll 
1s supplying 


Specimen Tube, One Shilling, post free. 


be made in this plate of Organisms T B 


e 
Twenty six Tubes in Course of Stx Months for Subscription of £1 15, 


or Twelve Tubes for ios 6d 


Portfolio of Drawings, Eleven Parts, 1s each 





CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. , 


TFCHNICAL FDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL AND CHEMICAL ENGINEERS, under the direction of— 


WC Unan, FRS, MICF 
W E Aveton FRS 

H E Arwstronc, PhD, FRS Pr fessor of Chemistry 

O Henrici, PhD,FRs Profess sr of Mathematics 


The new SL>SION cor-merces on OCTOBER 2, 1888 

lhe Matriculatun Eaammation for Students entering for a complete 
Course, with a view of qualifying for the Diploma commences onl UESDAY, 
September 25 For further particulars apply to the Orgamzıng Director, 
Exhibition Read, London, S W 


Professor of Fngineering 
P ofescor of Physics 


KINGS COLLEGE LONDON 


ELECTRICAL ENGINELRING 


Prof W Gavits Apaws, FRS, will delver a C urse of Lectures on 
Elcetneity and Magnetism, anc their apphcations to Cable-testiny, Electric 
Light ng, Tinnsmisston of Power, &c , during the Academical Year 1838-89 

‘A Course of Practical Work in Electrical lesting and Measurement, with 
especiil reference to Electrical Fn incering, wil also pe camed on under 
his dire ction in the W heats*one Laboratory 

The Leeiures will Le given once a week—~ n Mondays, at 2 p m —and the 
Laboratory will be open on Wecnesday and Friday from 1 to 4 

For further part cu a-s apply to Prof Adams, King’s College, London 








VICTORIA UNIVERSITY 
THE YORKSHIRE COLLEGE, LEEDS. 


The Fifteenth Session of the Department of Science, Technology, and 
Arts and the Fifty-eighth Session of the Department of Medicine, begin 
MONDAY, Oct: ber 1, 1888 

The lasses prepare f r Profescicns, Commerce, and the Universities The 
Physical, Chemical Biological, and Enzineermg Laboratories, and the 
Weaving Sheds, Dye-house, and Printing-Rooms will be open day for 
Practica! Work 

‘Lhe following Frospectuses may be had Free from the SECRETARY — 

1 Prospectus of all Day-Ciasses in the Department of dcience, Technology, 
and Arts 

2 Prospec us of Classes for Occasional and Evening Students 

3 Prospectus of Classes in Civil and Mechanical Engineering 

4 Prospectus of the Department of Medicine 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE 


DAY AND EVENING CLASSES ä 
SESSION 1888-89 s 


AIIAN GZEN’S BUILDINGS, 72 CATHEDRAL STREET \ 
ANDERSONIAN BUILDINGS 204 GEORGE STREET 
SCIENCE AND ARI BUILDINGS 38 Baru STREET 
YOUNG JABORATORY BUILDINGS, Go Jonn STREET 


Courses of Instruction have keen arranged in the following Departments, 
we 

Civil Figineering Mechamcal Engineering, Electr.cal Fngineering, 
Chemical Engineer ng Mining Engineering, Chemical Industries, Building 
Construc ion, Naval Architecture, Architecture, Textile Industries, Ar! 
Indus nes, Agriculture, Metallurgy, Commerce e 

The Diy loma of the College and Certificates will be awarded to Student: 
who have completed the Courses of Irstruction and passed®the necessary 
Examinations ® 

Students may attend any of the Separate Classes, provided they are 
properly prepared 

The Ca endar of the College, Sy'labuses, and Time-Tables of the Casses 
and all further Parıxulars, may be obtained from 


JOHN YOUNG, B Sc , Secretiry 
38 Bath Street, Glasgow, August 1888 
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La 
ST’ BARTHOLOMEW’S HOSPITAL 
= AND COLLEGE 
*PRELIMINARY SCIENTIFIC CLASS 


Systematic Courses of Lectures and Laboratory Work in the Subjects of 
the Preliminary Scientific and Intermedimte B Sc Examinations of the 
LA eer of London will commence on OCTOBER 1 and continue tull 

uly 1889 

Fee for the whole Course, £18 185, or £16 16s to Students of the 
Hospital or £5 5s each for Single Subjects 

There ıs a Specjal Class for the January Examination 

For further Particulars apply to the WARDEN OF THE COLLEGE, St 
Bartholomew's Hospital, London, E C 


A Hand book forwarded on Application 

e -— - ae Sa Sere _ 
, CAMBRIDGE HONOURSMAN (BA) 
would be glad to read with Science Students Chemistry, Physics, 


Botany, &c One or two afternoons at liberty for Sch ol Work lerms 
moderate —J P, 4) Cadogan Stree’, Cadogan Terrace, Sloane Street, 
W 


a 








CHEAPEST MICROSCOPE SLIDES, for 


Exhibition or Study List Free Samp’e Dozen, 5, Approval 
Mucroscopes, Acccssonies Cabinets, and Mounting Requisites cheap — 
Henry Ebbagg 344 Caledonian Road, London 


AUX MEMBRES DU GONGRES CEOLOGIQUE. 


MR S HENSON, Mineralogiste, prie ces messieurs de ne pas quitter 
Londres sins avoir visité son nouvel établissement a 97 Regent Street, a 
5 m@Mutes de Burlington House, autrefois 277 Strand On peut y voir en 
ce momen ci des minéraux anglais rares et choisis Witherite, Fluorspar, 
Calcite, &c 


| 
| 
SAMUEL HENSON, | 
| 
! 





LATE 277 STRAND, 
97 REGENT STREET, LONDON, W. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type Writing are easily, quickly, and cheaply produced by the 


AUTCCOPYIST 


Very Aud ink, used withordimary pen and paper Auto Circulars resemble 
written letters Used atthe Houseof Lords, &c 


: AUTOCOPYIST DEPT (A ET Co., La), 


London Wall, London, and 52 Princess Street, Manchester 





- ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by | 
physicians for s ' 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, | 
. As a Drink in Fevers, Etc. | 


e [i 
It makes a Delicious Drink, Invigorating and Strengthening, 
For'sale by all chemists, 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A, 
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GILCHRIST LANTERNS . 
Chemical & Electrical Experiments. 


As used b} Wm LANT CARPENTER, Eq, BA, and Prof Forues, Free 
‘lrade Hall, Manche-ter, before sooo people 


Hughess Patent Rotary Triple Combination Optical Lantern 
for Electric or Limelight, fitted with a new forin of powerful Oxyhydroven 
Microscope with Highest class Object yes sh wng Eye of Fly 78 fee 
ın diameter The Gilchrist Lantern for Physical Experiments 
and Spectroscope Work ani Optical Lantern for Diagrams, &c 
Ihis magnificent Instrumen w H give perfect marginal definition Suitable 
for Colleges and School D monstriticn 

Microscope Attachment for adapting to any Lantern 
Pattern £7 155 

Direct Nicol Prism Polariscope 

Patent Pamphengos gives re feet Pictuves 
compares it tothe Limelight £2 10s 

the Dacwra Triple Finest Instrumentinthe World Prize Medal, 
H ghest Aw ird, Photographic Inhibition 

BIUNIALS Flegant Brass fronts, complete Outfits, Gas-bag, &c, 
4t515¢ 69 o Slide , 309 Lecture Sets, Scence Tectures, &e Cheapest 
ard Best for High class Work Illustrated Catalogut, 300 pages, rs 
Postage, 3¢ ditto Pamph'ets 3 


W. C. HUGHES, 


PATENTEE, INVENTOR, AND SPECIALIST, 
BREWSTER HOUSE, 
MORTIMER ROAD, KINGSLAND, LONDON, N, 


Inventor of the Giant Aphenzes eper Opt cal and Phy scnl Apparatus of the 
Hizte t Class 


RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO (Established 1852) 
Patronised by H M the QUEEN Contractors to H M Government 
Manufacturers and Erectors of every description of 





New 


B J MALDEN, bsq, 








ee 


ELECTRICS BELLS, 
SPEAKING-TUBES, &o; &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Prece-Lists Post Free 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, (01 LEADENHALL STREET, 


LONDON, EG. 
Telegrams—‘ TONNERRE LONDON” 


GEOLOGICAL COLLECTIONS. 


Compnsıng Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, m Mahogany Cabinets roo Specimens, 25s 
200 ditto, sos The best value obtainable 

Micro Sections of Rocks in great variety Cabinets, Glass topped Boxes, 


and other Geological Requisites 
RUSSELL, 





THOMAS D. 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, EC 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD MANCHESTER last Season, having been recerved 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light 1s most favourable for the production 


EDWARD WARD, F.R.M:S., 


OXFORD STREET, MANCHESTER. 
eList for One Stamp 





249 


se 





Just Published, Price 3s , free by Post, 3s giz 


THE OWENS COLLEGE CALENDAR 
for the SESSION 1388-89 


MACMILLAN & CO, London, J E CORNISH, Manchester 


ee 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


STAR ATLAS. Gives all the Stars from 1 to 65 Magnitude between the North Pole and 3a‘ 


So: th Dechnation, and all Nebnlz and Star Clusters, which are visible in Telescopes of Moderite Powers ‘Translated and Adapte@ from the 
German of Dr Kirin by Rev & McCrure,M A Imp to With 18 Charts and 80 pages [Ilu-trative Letterpress Cloth Boards 7s 6d 


COLONIAL CHURCH HISTORIES: MACKENZIE | NEW SERIES of PHOTO-RELIEVO MAPS (Patentad) 


ER Fcap 8vo with Map Cloth Boards 2s Presenung each Region as if in actual relief, and thus affording ar 
One of a Serius of Colon.al Dinesan Histories accurate Picture of the Configuration of tne Earth’s Surface 
TEE FATHE:S FOR ENGLISH READERS (New SOU1H LONDON Stretching from London Bridge to Caterham and 
Volume) St Athanasius His Life and Times By the Rev R fiom Greenwich to Hampton tourt [his will enable Schoo! Board 
WHELER BUSH Fcap Svo Cloth Beards 2s 6d Pupils to get an tea <f the Topography of tne Neghhourhosd, and 
l 


thus to arise to a conception of the Geography af the Country generally 
Lwelue other Voumes have already appeared in this Series SCOTLAND, 19 inches by 14 inches” No 1 Names of Places and 








THE DAWN OF EUROPEAN ye left ig be aldein, by Scholars éd a tn daver and Names 
t with County Divisio 
LITERATURE ances 9 3 With Names of Places ani y ns, n 
[4A Set of Works designed to present the Chief Races of Eur pe as they ENGI AND and WALES, EUROPE and ASIA, same size and price 
emerge out of prehistoric darkness into the light furnished by their earhest ** Others in preparaton 


ie beganning watilthe Middle Ages Lon Ow? A penod stretching fom ă BromORTAT, ARCHITECTURE OF GREECE AND 
New Vo ume IraLY f By ho Rey H n BISHOP With numerous Engravings 

FRENCH L THRATURE, By the late GUSTAVE long 4to, oards 
MASSON, BA, Assistant Master and L brarian of Harr w Schcol PICTORIAL GEOGRAPHY OF TFE BRITISH 


Fcap 8vo, Cloth Boards 2s 6d ISLES By MARY L PALGRAVE With numerous Engravings 
ANGLO-SAXON LITERATURZE. By the Rev Prof Oblong 4to, Cloth Boards 5s 

„EARLE Fcap 8vo, Cl th Board. 25 6d CHINA By Prof R K Doucitas A New and 

Is almost a perfect n odel of a popular hand book It will probably Revised Edition With Map and several lllustra@mons Post 8vo, 

be read through with enjoyment by many persons who never suspected that Cloth Boards 5s , 


they could feel any interest in ns subject. "—A thenensm 
PEOPLE’ BRAR FACTORS IN LIFF. 
SLAVONIC PILERATUNE fd By WR MORFILL, THE E POPLE D LIBRARY Education Ly Prof SEELEY, 


“Has bo k will supply in wdmurable ntreduction to 2 «3 stematc study of ERS Crown 8vo, Cloth Boards rs 


Slavonic hterature ’"—S cofsman ° NATURE AND HER SERVANTS. By THEODORE 
*,* Others in preparation WOOD, FE $, Autho- of “Our Insect Allies,” Sc Waith num@ous 


HEROES OF SCIEN CE. Woodcuts, Large Post 8vo, Glith Boards 5» 
Crown 8vo, Cloth Boards 45 each OUR BIRD ALLIES By THEODORE Woop, FES \ 


PHYSICISTS By WILITAM GARNETT, Esq, MA, Author of Our Insect Alhes,’’ &c Fcap Bvo, with numerous Wood 
DLL h cuts, Cloth Boards 2s 6d 

MECHANICIANS By T C LEWIS | OUR INSECT ALLIES. Bv THrODORE Woop, 

CHEWS S By M M Pairison Muir, sq, F RSE, FES cap 8.0, with numerous Tustrituns Cloth Boards 


Caius College, Cambridge With s.veral Diagrams 2s 6d 


EBOTANIS1S, ZOOLUGISTS, AND GEOLOGISTS. By OUR INSECT ENEMIES By THEODORE Woon, 
Prf P MARTIN DUNCAN, ERS i FES Fcap 8vo, with nu nerous Weoudcuts, Cloth Boards 25 6d 


AST AONOMERS. By E J C Moruion, BA, Scholar | BIRD STORIES. Old and New In Picture and 
of St John’s College, Cambridge With Diagrams Prose By HARRISON WEIR Paper Boards 15 6¢ 


LONDON NortHUMBERTAND AVENUF, CHARING Cross, WC , 43 QUEEN VICTORIAST, E C &135 NorTH ST » BRIGHTON 

PERKEN SON & RAYMEN > 99 HATTON GARDEN, LONDON, 
5 5 5 Discounts to the Trade only 
“OPTIMUS” Euryscope “OPTIMUS” Rapid Rectilinear aoe 


5X4 7X5 X7 wxeB" p ç 8 2 10 1, | 
63/- 94/6 126/- 220/- 33/ 45l- 496 64l- 82/6 127/6 142/6 180/ 


é A 


h 4 “With such a large aperture ({/6 approx ), 7 
lt serves as a portrait and group lens, as well RAYMENT’S PATENT CAM ERA, i 


as alindscape and copying objective There ‘ I should strongly recommend 
1s no doubt of its proving a m st useful lens ” | Pnce includes 3 Double Dark Shdes Rayment’sCamera Itis LIGH], 


Ee i COMPACT, very RIGID ; 
J  Trame lavtor, British Journal of | 44X34 | 65X43! 85X64 | rox8! 12X10 1ī5Xr2 extends to about double the usua. 


Photography 120/- | r4s/- | 168/- | 212/- | 258- | 3r4/- 1 focus "—Amateur Photographer, 


LONDON UNIVERSITY EXAMINATIONS. 


TUTORS. 


A J WYATT, Esq, MA, First in Branch IV, Enghsh and French, G W HILL, Esq, B Se (Hons) MB (Hons), First Class Honours at 
Jniv 











Sub-Kxaminer of London University Inter BSc Sub-kxamrer of L nd Uni 
C V BURTON, Esq , B Sc, Furst Class Honours M A Camb and Lind ee ’ h tangler, Exhrbitioner, Scholar, and 
B J HAYES Fsq BA Lond, F . 2 ts 10 French amd G 
3, ob Iker aa Final ond , First in First-Class Honours ın Classics —ě p A London, Double gree cri Prench and German (First Class), First in 
WwW F MASON Fsq BA Lond First-Class Honours (Classics) at BA, M A Double Frest-Class Hons late Examiner 
Double Honours (French and English} at Inter Arts, Second in Honours MA Londor, Gold Medalhst in Classics 
at Matric , University Exhibitioner | B A Lond, Hons in English French, German, and Classics (First Class), 
G H BRYAN Esq BA, Fifth Wrangler, bracketed wth Senior Wrangler | Div I; Class 11, Clasacal Inpos, Cambridge 
as Smith’s Prizeman, Scholar of St Peters’ College, Cambridge, Fellow BSc, FCS, FIC, Honours Graduate of London 
of the Camb Phil Soc BS. M SA rond ee h and Cambridge Wrangler 
LOCKEY, E MA Tond c- Lord , First tr First-Class Honours both at Inter and Final 
J at vhe Boa Beanie 188 ead For 27 Successful Private Pupils yy, B , Furst in First-Class Hcnours, Jurisprudence, and Roman Law, and 


Honoursman in Common Law and Equit 
F RYLAND, Esq MA, Second in First Class Honours (Mental and M A London (Classics), First in First-Class ‘Honours borh in French and 
Moral Science, &c ) Gernanar BA e 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examinati®n. 


AT INTER SCIENCE o pe AONA ‘i chee 
2 >» JULY 1888 9 STUDENTS PASSED s 
ABSENCE OF FAILURES.-“7he record 1s stil) unbroken that NO STUDENT of University Correspondence College 
EVER FAILED at an Examination for which he had worked fully through the Ordinary Course 
Classes for Matric begin September 2g, for Inter Arts and Science BA and B Sc > 1889, 10 the First Weeks of September and October 
Students should jom at least a week before these dates 
The Tutorial Series embraces over Fifty Works for London University Exams Full Last on application 


Prosrecrcus AND FULL PARTICJLARS FROM THE PRINCIPAL, UNIVERSITY CORRESPONDENCE COLLEGE, CAMBRIDGE 
s 


FHE NEW PATENT 
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SUBSCRIPTIONS TO.*NATURE,”  , THE 
3 d 
te ee ana STANDARD 
° Half-yearly. ..... aa‘ «+14 6 
Quarterly Cr a 2 granted since 1865 have each year 
Boke atea Se the Godeni Beas POLICIES =e e a 
Zesty ee eee ee eee ego E iai aaga OFM e O Und Ragion Pans 
Half-yearly .. 2. a 4. + +15 6 STANDARD LIFE OFFICE, 
Quarterly Pare eee Oe -- 8 0 


To India, China, and Japan .— 


CHARGES FOR ADVERTISEMENTS. 





KIRKES’ HAND-BOOK of PHYSIOLOGY 


Y 83 KING WILLIAM STREET, LONDON, E C 








Yearl 32 A Just Published Third Edition, Revised and Illustrated Price 450 
arly oo. a we en e G : 

Half-yearly . . 16 6 THE FROG 

Quarterly 5 s . s 8 6 AN INTRODUCTION TO ANATOMY, 





HISTOLOGY, AND EMBRYOLOGY 
Witn a Chapter on Development added 





By A. MILNES MARSHALL, MD, DSc, FRS, 
Three Linesin Column 2s 6d. gd. per Line after Professor of Frology in Owens College, Victoria University 
£ s 2 r D H 
One-Eéghth Page, or Quarter Column. . . 0 18 JE CORNISH, Manchete SMILH, ELDER, -& SNe 
Quarter Page, or Half a Column - II15 0 JOURNAL OF THE MARINE 
Half a Page, or a Column . . 3 5 0 
Whole Page ae . ê éo BIOLOGICAL ASSOCIATION OF THE 


Money Orders payable to MACMILLAN & CO 
OFFICE + 20 BEDFORD STREET, STRAND, W C 


Now Ready 


KIRKES PHYSIOLOGY 
@ Twelfth Edition, thoroughly Revised, with 500 Illustrations 
Price 145 


Post 8v0 


Thoroughly Revised and Edited by 
W MORRANT BAKER, FRCS, 


Surgeon to St Bartholomew s Hospital and 


VINCENT DORMER HARRIS, MD Lond, 


Demonstrator of Physiology at St Barthol »mew’s Hosp tal 


JOHN MURRAY, Albemarle Street 





UNITED KINGDOM 


Now Ready, No II, Price One Sh lling 


CONTENTS 

x — I ıst of Governors Founders, and Members 

2 —Report of Council 1887-88 

3 —Opening of the I aboratory 

4 —Report of the Resident Supermtendent, December 5 1887 

5 —Preliminary Report upon the Fauna and Flora of Plymouth Sound 
By Walter Heape, M A : 

6 —Preliminary Inquiries at Ply routh int> the Marine Fauna and Ova of 
Fishes By T T Cunningham, B 4 

7—The St Andrew » Marne Laboratory By Prof McIntosh, F RS 

8 ~A Summary «f the Work done by the Liverpool Marine Biology 
Committee durrg 1885-87 By Prof W A Herdman, D Sc, 


9 —The Scottish Marine Station afd its Work By W E Hoyle, MA 
10 —Notesand Memoranda By J T Cunningham, B A 

, tt Notices 
12.—Catalogue of T 1bravy 


Sent Free by Post, on Receipt of r5 Stamps, by the Director of the 
Laboratory, Citadel Hill, Plymouth 
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SEE PRICE? LIST 


Brewers London.SW. 
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OXYHYBROGEN LIMELIGHT. 


SEASON 1888-89. 





COMPRESSED GAS SYSTEM. 


Most convement, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses 


For Prices of highly impruved Steel Gas Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 








GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7@ POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS ; 


Demy 8vo, 480 pp » Illustrated witk 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J GRIFFIN anD SONS, 22 GARRICK STREET, 
LONDON, WC 


F.H BUTLER, M.A.oxon., A R.S Mines, že., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 
Now on view -A Large Series of English Wealden Fossils, including 
many of the newly discovered Plants a variety of Carboniferous Corals, 
exhibiting calicular development in great perfzcticn, also some 5000 Species 
of Fossils from the Post-Phocene to the Cambrian Strata inclusive , a unique 


assortment of brilhantly indescent and twinned Calcites, recently obtained, 
and in fine condition 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Opewep a CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Crurch for the Blind), 





WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED, 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the Umted Kmgdom 
The AGRICULTURIST 1s published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week 
Thespecialattentionof Land Agentsisdirected totheAGRICULTURIST 
= oe best exssting papers for Advertising Farma#tobe Letand Estates ' 
or oale e | 
Advertisers addressing themselves to Farmers w lé find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢@ By post 34¢ Annual Subscription, payable inadvance 34s | 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Luidon, E C Money Orders payableto C and R ANDERSON 
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SCOPICAL SOCIETY . 


(Published in February, April, June, August, October, and Decembér) 
lo NON-FELLOWS ss per Number 


Edited by FRANK CRISP, LLB, BA, one of the Secretaries of thr 
Society, with the assistance of A W Benvett,MA,BSc,FLS . 
F Jerrrey BELI, MA, FZS , Jonn Mayai, Jun, FZS ,R 
G Hess, MA, MD ,andJ ArtTHur Tuouson, MA, Fellows of 
the Society 
In addition to the TRANSACLIONS and PROCEEDINGS of the 
Society this Journal contatns as a special feature 1 CLASSIFIED SUM- 
MARY OF CURRENL RESceARCH ES relating to Zuology and Botany 
(mure especially Invertebrata and Cryptogamia), and Microscopy, consisting 
of Abstiauts of tne principal Papers published in the leading Journals, 
Transactions, &c , of all countries 
No such a summary of the scattered periodical literature of British aud 
Foreign Biological and Microsc pical work 1s elsewhere to be obtained 
obviating as it does the diticulty that has hitherto been experienced by 
Zool .gists, Botan sts, and M croscopists in keeping az courant with what 
1s being do ie by their fellow-workers of this and other countries 


WILLIAMS & NORGATLE, 14 Henrietta Street, Covent Garden, 
London , and 20 South Frederick Street Edinburgh 





Price 1s Mo thly 
MACMILLAN’S MAGAZINE, 
TOR OCTOBIR 


CONTENTS 


Ly BRI I HARTE Chapters VI —VIII 
By FE W_CORNISH 
By MISS CARTWRIGHT 


1—CRESSY 
2—-IRFEDOM 
3- THE SAVILE LEIIERS 
4—LOVE 

5—JOHN BROWN 
6—SHAKISPEARIF UNAWARFS By ARTHUR GAYE 
7—ON A TENNESSEE NEWSPAPER 

8 —AEF I ER RAIN 

9—A MODERN PILGRIMAGE Bys M BURROWS s 
10o —A HALCYON DAY IN SUMMER By F I PALGRAVE z 
11 —GASION DEIATOLR By WALTER PATER (Concluded) , 


MACMITLAN & CO, LONDON 





Mathematical Instrument Manufacturer to H M Government, Council cf 
India, Screnceand Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality ard Finish, atthe most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp MEDAL ın the Internatioral Inventions Exhibition 1885 for Mathe 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address —GREAT TURNSTILE, HOLBORN, LONDON, W C 


METEORITES. 





JAMES R GRIFGORY has a Fine Series of SPHCIMFNS of the 
above, including the newly descrived one of HK AYETTE COUNT 7, Texas, also 
MANY RARITIES, 1nclucing— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 


ST MESIUM, 


also METEORIC IRONS and recently-descnbed METEORITES for 
SALE or FXCHANGE at Moderate Prices, at his Museum, 
e 


88 CHARLOTTE STREET, FITZROY SQUARE, 


LONDON. 







HOLLOWAYS.PILLS 


> 


THIS, 
MEDICINE * 


Is a Certain Cure for all Disorders of the LIVER, STOMACK è 
AND BOWELS A Great PURIFIER of the BLOOD, a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and ıs unequalled in Female Complaints, 


ESN 
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The English Fliustrated Magazine 


THE YEAR 1888-89. 


ENLARGEMENT OF THE MAGAZINE. 


With the OCTOBER NUMBER (the Fust Number of a New Volume) 


° The English Fllustrated Magazine 


1s enlaiged to SEVENTY PAGES, and with the view of doing the fullest justice to the finer examples of the enziaver'’s att, the 
Frontispiece will in future be printed separately on thicker paper During the year increased space will be devoted to fiction The 
chief featme in this department 1s a New Novel by F MARION CRAWFORD, ent tled “SANT ILARIO” In the October 
Number appears the first part of a New Story of Romantic Adventme by STANIEY J Werywan, enutled ‘TIHE ITOUSE OF 
THE WOLF” Also aiangewents have been made for the publication during the year of Stories by A PATERSON, Author of 
“ PIL tell thee, Dick,” W E Norris, B L FARJEON, D CHRISIIL Murray, and other well-known writers Among the 
Illustrated Papers the EDITOR has atranged to continue the publicrtion of the interesung series of articles on 


“Qld English homes,” by Miss Ertzipcra Batcu, 


the earlier numbers of which have aliea ly attiacted much attention These papers are in all cases piblished unla vue approval 
and with the assistance of the owneis of the houses descitbed, who in many cases aave given authority for the reproduction of 
pictures of @ustorical interest that have never before been engiaved The engiavings to be published include 1epı oductions fiom the 
woiks of E Burne Josts, A RA, Sir Joun Mnrars, Bat, RA, J E Hopsson, RA, James Sant, RA, C E 
PERUGINI, II MACCALLUM, HERBERT RAILTON, G L Snywour, &c, &c To an euly number of the Magwine Mr HUGH 
THOMSON will contribute a sues of Diawings suggested by Isaac WALTON’s “Complete Angle” Other Illustrated Papers 


aleady auanged for aie — 


Moated Houses 

John Hoppner 

On Two Shores 

Gwalior 

A Suburban Garden 

Morte D’Arthur 

Leeds 

, With the Cannibals of New Guinea 
The Stage History of Macbeth 

A Ramble ın Normandy 


Single Numbers, 6d , by post, 8d 


Yearly Subscription, including Double Number, 6s 61% , by fost, 8s 


s 
By G L Sexvour 
3 WALLER ARMSTRONG 
o WILTIAM SIME 
» THr Hon Lewis WINGFIELD 
» | E Iloncson, R A 
», HENRY RYLAND 
» W P BYIEs 
s» HOME NISBET 
», WILLIAM ARCHER and R W LowL 
» H RAILTON 


Covers for bin iing 


the Volumes, 1s 6d each e 


MACMILLAN & CO, LONDON 





MESSRS, MACMILLAN 





& 60/8 PUBLICATIONS. 


HISTORY. 


A GENEALOGICAL STEMMA OF THE KINGS 
OF ENGLAND AND FRANCE By the Rev © HOLE On 


CHRONOLOGICAL TABLES A Synchronistic 
Arrangement of the Events of Ancient History By Rey ARTHUR 
C JENNINGS, Rector of King’s Stanley, Gloucestershire, Author of 
“ À Commentary on the Psalms,” “ Ecclesia Anglicana,” ‘Manual of 
“ Church History,” &c Demy 8vo 5s 

MANUAL OF ANCIENT GEOGRAPHY 
From the German of Dr H KIEPLRT Crown8.o 55 


NEW HISTORICAL ATLAS AND GENERAL 
HISTORY By R H LABBERTON, Litt HumD 4to New 
Edition, Revised and Enlarged 155 

SHORT MANUAL OF THE HISTORY OF 
INDIA Withan Account of I\p1a asiris The Soil, Climate and 
Productions, the People, their Races, Religions, Public Works, and 


Industries, the Civil Serv ces, and System of Administrauon By Sir 
ROPER LEIHBRIDGE MA,CIE With Maps Crown 8vo 5s 


A SUMMARY OF MODERN HISTORY. Trans- 
lated from the French of M MICHELET, and cortinued to the 
Present Time, by M C M Simpson Globe8vo 4s 6d 

ENGLAND UNDER THE ANGEVIN KINGS 
By KATE NORGA1F With Maps and Plans 2 Vols 8vo 32s 


C3 

A SCHOOL HISTORY OF ROME ByG G 
RAMSAY, M A, Professor of Humanity ın the University of Glasgow 
With Maps Crown 8vo [Zn prepararon 

THE EXPANSION OF ENGLAND By J R 
SEELEY, M A, Regus Professor of Modern History ın the University 
of Cambridge Crown 8.0 4s 6d a 


OUR COLONIAL EXPANSION Extracts from i 


the above By the same Author Crown8vo Sewed 1s 


A 


A 


MACMILLAN & CO, LONDON 





Now publishing, Crown 8vo, 2s 6d each 
TWELVE ENGLISH STATESMEN 
WILLIAM TEE CONQLEROR ByE A Freeway, DCL, LLD 


[Ready 

CARDINAL WOISKY By Professor M Criicutov, MA, DCL, 
LL D [Ready 
WILLIAM THE THIRD ByH D TRAIL [Rea ty 
OLIVER CROMWILL By Frepertc HARRISON [Ready 
HENRY Hr SECOND By Mrs J R Green | Ready 


WALPOLE 3y Jons MORLEY (ln the press 


*, Ser other Volumes to follo-u as announced 
A SHORT HISTORY OF INDIA AND OF THE 
FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 


BURMA By J TALBOS WHEELER With Maps Crown 8vo 
12s 


A COLLEGE HISTORY OF INDIA, Asiatic and 


European By the Same With Maps Crown 8vo 3s 6d 


SCANDINAVIAN HISTORY By E C OTTÉ 
With Maps Globe 8vo 6s 
By 


CAMEOS FROM ENGLISH HISTORY 
CHARLOTTE M YONGE, Author of “The Heir of Redclyffe ” 
Extra Feap 8vo New Fdition ss each (r) FROM RULLO T@ 
FDWARDIIL (2) THE WARS IN FRANCE (3) THE WARS 
OF LHF ROSES (4) REFORMATION TIMES (5) ENGLAND 
AND SPAIN (6) FORLY YEARS OF STUART RULE (1603- 


1643) 
EUROPEAN HISTORY Narrated m a Series of 
Historica’ Selections from the Best Authorities Edited and Arranged 
by E M SEYELL and C M YONGE First Series, 1003-1154 
New kation ° Crowr 8vo 6s Sec nd Series, 1088-1228 New 
Edition Crown 8vo 6s 


THE VICTORIAN HALF-CENTURY—A JUBI- 
LEE BOOK ByC M YONGE Witha New Portrait of the Queen 
Crown 8+0, Paper Covers, rs , (loth, rs 6d 

[9a] 
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BERNARD QUARITCH, of 15 Piccadilly, London; . 


OFFERS THE FOLLOWING WORKS AT THE PRICES AFFIXED e 


Agassiz, Recherches sur les Poissons Fossiles, com- 


prenant l2 description de 5co especes qui ’existent plus, exposition des 
lors de succession et du développement organique des poissons durant 
tı utes les métamorphoses du globe terrestre, une nouvelle classification 
de ces animaux enfin, des considerations géologiq tes genérales 
tirées de l'étude des fossiles, 5 vols roy 4to of Text, and 18 hvraisons, 
also one of “ Dix planches de Squelettes,’ and one more of ‘ Planches 
omises,” containing in all 384 plates, many of them in tints {pub at 648 
frs ), £14 Neuchatel, 1833-44 


Atlas of 32 plates (pub 4o frs ), 30s 1840 





Po ssons d’H2u douc: de l’Europe centrale: 


together 52 remarkably fine plates, many of them elaborately coloured 
and heightened with silver, clo.h, £2 10s 1839-42 


A very beautiful book all anglers and ichthy oiogists should secure a 
copy before the few remaining copies are sold 





Mollusques fossiles, 4 livraisons, 1 vol, 4to, 
105 plates (pub 108 frs ), cloth, 2as 1840 45 





Nomenclator Zoologicus, continens nomina 


adjuvantibus Bonaparte, Burrreister, Charpentier, Duméril, 12 fasc et 
Index Universalis, 4to (pub at 80 frs ), green cloth, ars 
Solocun, 1842 46 


Bonaparte, Genera Avium, cum indice per Finsch, 
3 vols in 1, royal 8vo, half calf, £2 2s 1850 65 
Indispensable text-book f.r all ornithologists 


Des Murs’ Iconographie Ornithologicue: nouveau 
Recueil geréral de planches peintes d’Oiseaux pour servir de suite et 
de Complement aux plauches enluminées cu Buffon et aux planches 
coloriées de Temminck et Laugier de Chartrouse avec texte, figures 
par Prévot et Oudard, imp 4to, 72 superbly coloured plates (sells 
46 6s), h? red morocco, gilt tops, £3 3s 


‘The Same, Large Paper, roy 
(sells £16 16s), ın parts, £4 4s 


Parts, 1845 49 





dolio, 72 superbly coloured plates 
Par s, 1845 49 


Donovan’s Insects of China, with Indexes according 
ta the Systems of Linnzeus and Jabricius, new edhuon, with additions 


by Wexstwoop roy 4to, so coloured p'ates, containing 220 figures, 
hf morocco, £4 45 1842 


Donovan, Insects of India, and the Islands ın the 


Indian Sers, new edition, with additions by J O Westwvoop, 
roy 4to, 58 coloured plates, hf morocco, £4 45 1838 


Exotic Ornithology, by Sclater and Salvin, complete 
in 13 parts, imp) 4to, 120 superbly coloured plates of hitherto 
undescribed and unfigured Birds (subscription price 413135) Hf red 
morocco, top edge gilt, £10 1866 69 


——— the same, large paper, imperial folio, 13 parts, complete, 100 
beautifully coloured plates (subscription price 427 6s ), 
1866 69 


Under this title has been completed a series of too coloured hthographic 


illustrations of new, or hitherto unfigured birds, ty forr 1 supplemert to 
Buffon’s Planches Enluminées, Paris, 1770 86 to Temmuinch’s Planches 
Coloriees, 5 vols, Paris, 1838, and to Des Murs’ Iconographie Grnitho- 
logique, Pans, 1845-49 


Faraday’s Experimental Researches in Electricity, 
3 vols 8vo, with 16 plates, cloth, £2 8s 1839 55 


The Ibis; a Magazine of General Ornithology, 


| 
edited by ScLATER Vol V , &vo, 13 coloured plates, sd 1863 £5 5s 
Vol VI, 10 coloured plates, 1864 £5 5S 
i 


These two volumes are very rare and often wanted to make up sets of this 
important periodical Vol VI includes the General Index . 


Sir W Jardin3’s Contributions to Ornithology, from 
© the commencement in the year 1848 to 1852, all published, 2 vols 
8vo 1 vol texr, woodcuts, and 1 vol contun ng 94 plates, m st of 
which are beautifully coloured, half red morocco, uncut, rare, £6 6s 
1848 
This important work desenibes many New Birds, and 1s therefore 
indispensable in any Orn thological Library 


Layard’s Birds of South Afric2, New Edition, almost , 


entirely rewrittef by R B Suarre, FLS FZS, complete ing 
6 parts, royal 8vo, 12 coloured plates, hf morocco, $3 35 


BERNARD QUARITCH, 15 


| 
l 
l 
Etudes sur les Glaciers, 8vo, text and folio | 
| 
l 
| 


l 
systematica generum ammalum tam viventium quam fosulum, &c, 


H 
| 
I 
i 
1n parts, £18 18s | 


Leach, Malacostrac1 Podophthalma Britannia, or 
Descriptions of the Brit sh Species of Crabs, Lobsters, Prawns, &e, 
illustrated with coloured figures of all the species by JAMES SOWERBY, 
19 parts, royal 4to, corple e, 54 coloured plates (pub at £8 8s), 
hf morocco, £6 6s . 1815 20 75 


———— The same, P rts XVIII anc XIX, completing the work, royal 


4to, 7 coloured p ates, £2 25 1875 
—— Parts XVIII and XIX, large paper, impl 4*0, 7 coloured plates, 
+35 4975 


Lindley and Hutton's Fossil Flora of Great Britain, 
or Figures and Deseriptions of the Vegetable Remains found in a Fossil 
State in this Country By Jouw Linpte:, ERS LS „and GS, 
Professor of Botany, University Cullege, I ondon, and WILLIAM 
Hurron, FGS,&c A Re-sste in 3 vols 8vo, 230 plate. with teat 
(pub at £5 5s), half Roxburghe, £2 125 6d 1831-38, 1872 


Lowe's Fishes of Madeira, with original figures 
from Nature of all the Species, by the Hon C E C Norton and 
Mr Young, ir 5 parts, all publ shed), contaimng Introducon, av: pp, 
and descmptive letterpress, 195 pp, with 28 lithographed plates in 
xvol 4to, the Large Paper issue, 28 plates, of which plates 1-16, 20, 
and 25 are coloured (pub at £4 4s), hf morocco, uncut, £2 10s 

1843 60 

Murchison, Geology of Russia in Europe and the 


Ural Mountains, by R, Murcuisox, E D VERNEUIL and Count 
A von Kuysertinc Vol I Geology, Vol Il Palcontologie (17 
French), 2 vols thick roy şto with > folding coloured Maps and Geo- 
logical Sections, rz Lithographic Views, and 50 Plates of Fossil Remains, 
chiefly Shells, and numerous Woodcuts (pub at £8 ës ), cloth, £2 2s 


1848 

Owen’s Odontography, or, a Treatise on the Compara- 
tive Anatomy of the leeth their physical relations, mode of develop 
Ment, and microscopic structure in the Vertebrate Animals, royal 8vo, 

1 vol teat, and Atlas containing 168 beautiful plates (pub at £5 5s) 

hf bd morocco, £2 2s 1840 45 


Prichard’s Natural History of Man, comprising In- 
quiries into the Modify ng Influerces of Physical and oral Agencies 
on the different Tribes of the Human Family 4th ediuion, revised and 
enlarged by Epwin Norris, of the Royal Asiatic Society, 2 vols 
royal 8vo, with 62 coloured plates, engraved on steel, and roo engravings 
on Woe, cloth, now getting scarce, 1 16s 1855 


á s : 

Sisbold, Fauna Japonica, sive descriptio animalium, 
qu ın itinere per Japomam suscepto, anms 1823-1830 collegit, notis, 
observationibus et adumbrationibus allustravit Ph Fr de Siebold con- 
Junctıs s udis C J lemmınsk, H Schlegel atque W de Haan elaborata 

= 184-50 

MAMMALIA, x vol impl 4to, 30 coloured plates (£3 125 ), £2 100 

AVES, 1 vol impl 4to, 120 coloured plates, hf morocco, sold separately, 


17 178 1850 
REPTILIA, 1 vol imp! 4to, with 30 p'ates bds 1838 
PISCES, 1 vol imp] 4to, with 160 plates, very rare, 410 1842 
CRUSTACEA, x vol impl 4to, with 70 plates 1850 


The above 5 vols bound in 4, fho, hf morocco, 445 


Sowerby (G. B.), Genera of Recent and Fossil Shells, 
Nos I to XLII bound in 2 vols 8vo (all pubhshed), 264 plates, 
carefully c lourd (pub £12 12s), hf mor cco, uncut, 44 4s 1822 

‘This beautiful work has hitherto been useless for the want of an index, 
this desideratum I have supplied at the cost of much labour 


Sowerby’s British Miscellany, or Coloured Figures of 
New, Rare, or Little Known Animal Subjects, 12 parts, complete ın r vol 
large 8vo 76 finely coloured plates of Birds, Insects, Z-ophytes, &¢ (sells 
43 35), nf morocco uncut, £2 2s 18046 

With an entirely new Alphabetical Index, completing the work 


Sowerby’s Mineral Conchclogy of Great Britain 
complete with General Index, and Supplement by J D C Sower 


7 vols large 8vo, 648 finely coloured plates, with text (pub at £26), calf 
extra, gilt edges 1812-46 


— The Supplement to Sowerby’s Mineral Con- 


chology, royal 8vo, text including the Alphabetgcal Index t> the whole 
work, by J D C Sowrksy, and plates 610 to 648, completing the work, 
in parts, as originally issued, £4 45 1840-46 


— The Supplement to Sowerby's English Fung, 
or Mushrooms, small folio text and plates 401-440 on 36 coloured pates, 
in 5 parts as originally issued, very rare, 44 4s > 1809-15 


e 
Wight’s Icones Plantarum Indie Orientalis » or 
Figures of Indian Plans By Dr ROBERT Wicut, F LS, Surgeon 
to the Madras Establishment, 6 vols royal gto 210r plates, including 
all those in the Author's “Illustrations” and Neilgherry Plants,” but 
plain instead of coloured (sells 427 105), hf calf, £8 10s 
Madras, 1835-38 








PICCADILLY, LONDON 


Catalogues gratis on application 





Printed by RicHarp CLAY AND ONS, LIMITED? at 


7 and 8 Bread Street Hull, Queen Victoria Street, ın the City of London, and Published by 
Macwcray anD Co, at che Office, 29 and 30 Bedford Street, Covent Gar len —Taur@vay, 


September 27, 1888 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


e £ To the solid ground 
Of Nature trusts the mind which builds for aye,” — WORDSWORTH, 


i eS Se a 








No. 988, VOL. 38.] 


THURSDAY, OCTOBER 4, 1888, , 


[PRICE SIXPENCE. 








+ 














Registered as a Newspaper at the General Post Office ] 


- [All Rights are Reserved. 








BECK’S 
PHOLVOGRAPHIG LENSES 


WITH 


IRIS DIAPHRAGM. 


Mr LATCHMORE, of Hitchin, says —‘‘I ha¥e tied the 
Beck Lens fitted with Ins Diaphragm supplied by your firm 
some time since. As you are aware, I have a shelf full of 
lenses hy makers of repute, but the process of natural selection 
compels me urresistibly to use the Beck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm ” 


Full Particulars Free on application to 
R. & J. BECK, 
68 CORNHILL, LONDON, E.C. 
THE NEW PATENT $ 


WATKIN ANEROID BAROMETER. 
\gJ 


li 





— 





This wonderful In- 
strument, the invention 
of Major WATKIN, 

A, 1s made with 
three Circles of Figures 
Instead of one, thus 
giving amuch more open 
scale, combined with 
greater length of range 
It 1s marvellously accu 
rate and sensitive, and 
has been correctly de 

scribed as the 


**Aneroid of the 
Future ” 






iis > 
i 
HA HUA k 
ites. 
SIN 
Ry, 









d, Jd. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 


EYESIGHT. 


' 


Mr Jonn "BRowniNa, Ophthalmic Opti- 
cian and Specialist in Spectacles, Author 
of “Our Eyes,” now in its 6th Edition, 
may be consulted free of charge on all 
peculiarities of vision, at 15 Kensington 
Cresent Kensington Road, W, or his 


qualıfed assistant at 63 Strand, W.C 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 10s., 


With a supply of Charts 


NEGRETTI 


















SCIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches —45 Cornhill, 
122 Regent Street, London, 
Tliustrated Description 
Post Free 


NEGREITT] & ZAMBRA’S 


Large 
IJlustrated 
Catalogue, 
600 Pa es 
1200 Engravings 
Price 5s 6a 
Telephone No 
6583 Telegraphic 

Add. 
























































ress 
Negretti, London 
e 
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BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS ; 

A Combined Examination fer Natural Science Scholarships and bxhib: , 
tions wil be held by the above Colleges, beginning on TUESDAY, : 
November 20, 1888 

Three Scholarships and two Exhibi rons will be offerec, the Scholarships A 
being worth £80 a Year 

‘The subjects for IXxamination will be Physics, Chemis’ry, and Biology, 
but Candidates will not be expected to offer themselves in movre than two of 
these Particulars may be obtatned by apphicaton to A VERNON 
HARCOURT, Christ Church, Oaford 


QUEEN’S COLLEGE, 
3and 45 HARLEY SIRELT, W 

CHEMISTRY FOR LADIES | 

' 

J 





A Course of I ectures suitable for Ladies preparing for the Intermediate 
Science Examination will be given by Dr SAMUFI RIDEAL, FCS, 
FIC, on FRIDAYS at 1220, conmencing OCTOBFR 12 The 
Matriculation Lectures are given on THURSDAYS at3 pm 

Fee, $1 1s for each Course of Lectures 

For further particulars apply to the SECRETARY 





BOWMAN PRESENTATION 
PORTRAIT 


! 
Any Friends of Sr WM BOWMAN, Tart, FRS, v ishing to take 
part m this Design are requested to communicate with the Honorary 
Secretanes at 11 Old Burlington Street, or 73 Harley Street, London, W 








EXPERIENCED MICROSCOPIST (21) 
desires Situation as ASSISTANT in Opticiais Shop or Preparer ot 
Micro Objects, &c Eight years with well known Mucroscopist , good 
character —H Joves, 36 Nelson Street, © ventry 





CURATOR’S ASSISTANT required in the 


i 
[i 
{ 
' 
Medical and Natural History Museum, King’s G lege, Strand, W C | 
| 
! 








—Apply by letter to Prof Grovis, hang’ College, I ondon 





METEORITES. 








JAMES R GREGORY has a Fine Series of SPECIMENS of thy 
above, including the newly described one of FAYETTE County, Texas, a's 
MANY RARITILCS, tncluding— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 


ST MESIUM, 


also METEORIC IRONS and recently described METEORIILS for 
SALE or EXCHANGE at Moderate Prices, at his Museum, | 


88 CHARLOTTE STREET, FITZROY SQUARE, | 


LONDON. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER last Season, laving been received 
with so muck favour, he respectfully invites LARLY ORDERS from 
Lecturers and others, while the light 1s most favourable for the production 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER, 


List’ for One Stamp 








MUSEUM GODEFFROY, HAMBURG 


Thisgreit and well known Zoological Collection having been purchased 
by Mr DAMON (Weymouth), Directors of Museums and ctners are 
invited to select from its rich stores specimens not otherwise obtainable 





e BLASCHKA MODELS. 
Mr DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6¢ 


Large Collections Special Lists for Purchasers of Gcncra and Species, 
also, Geographical Sets 
” —-- ==- - - ®- žá -- - -- 
ELEGANT SCIENTIFIC PRESENT + 
FACSIMILES of the celebrated DIAMONDS of the WORI D 
White and Coloured (twenty eight), wreught in Crystal Glass of great 
lustre In handsome Morocco (ase, with Deserij ive Catalogue, price 
» 412125 —R DAMON, FGS Weymouth 
Abridged Catalogue sent of Specimens and Collections in FOSSILS, 


MINERALS, PALAZONIOLOGY, &c , also of ZOOLOGY in all 
Departments 








LIVING SPECIMENS FOR THE MICROSCOPE: ~ 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CaMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Nais hamata, with sketch and 
descr pon He also ser* ou Volxox globator, Pedalion mura, Cristatella 


! ucedo, Alcycnella fungosa Pa udicella Ehrenbergt, Fredericella sultana, 


Plumatella, leptodora kyalna, Brachionus pala, Mahcerta ringens, Ste- 
phanoceros , also Amoeba, Hydra, Vortcella, Crayfish, and other Specimens 
for B ological Laboratory work 

Weekly announcements will be made ın this place of Organisms T B 


1s supplying 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subseription of £1 15 5 
or Lwelve Tubes for tos 6a 


Portfolio of Drawings, Eleven Parts, 15 each 





SECOND EDITION. 
GRIFFIN’S 3 


CHEMICAL HANDICRAFT. 


PRICE 4s 72 POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ;. 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 3vo, 480 pp » Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 


JOHN J GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, WC 





F. H. BUTLER, M.A. Oxon., A R.S.Mınes, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Now on view —A Large Series of English Wealden Fossils, including 
many of the newly discovered Plants, a variety of Carboniferous Corals, 
exhibiting ca icular development in great perfection, also some 5000 Species 
of Fossils from the Pos*-Phocene to the Cambrian Strata inclusive a ungue 
assortment of brillar tly uidescent ard twinned Calcites, recently obtained, 
and in fine condition 


MOORE BROS., 


Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Havs Opevep a CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philha~monic Ha 1, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals,aad Rocxs, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets 100 Specimens, 255 
zooditto, 505 The best value obtainable 

Micro Sections of Rocks in great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 3 


THOMAS D. RUSSELL, 


PRIZE MEDALLI8T, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, &C 











Onthe ystof every Month * 


JOURNAL OF BOTANY, 
BRITISH AND FORLIGN e 
Edited by Jawes Britten, F LS, British Museum 


Contents —Cnginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News ~ 
Proceedings of Societies 

Price rs 34 Subscription for One Year, payable in advance, rzs 


London, WEST, NEWMAN, & CO , 54 Hatton Garden, E C, 


Oct. 4, 1888] 


A 





NATURE 


clxxix 





° 
Now Ready 


KIRKES’ PHYSIOLOGY 
Twelfth Edition, thoroughly Revised, with 500 Illustrations 
Post 8vo Price 14s 
KIRKES’ HAND-BOOK of PHYSIOLOGY 
Thoroughly Revised and Edited by 
w MORRANTrT BAKER, FRCS, 
Surgeon to St Rartholomew’s Hospital , and 
VINCENT? DORMER HARRIS, MD Lond, 
Demonstrator of Physiology at St Barthclomew’s Hosp tal 
JOHN MURRAY, Albemarle Street 





Just Pubhshed, Crown 8vo, in Fancy Cloth Binding, Price 5s 


ORNAMENTAL WATERFOWL a Prac- 


tical Manual on the Acclimatizauon of the Swimming Birds 
Hon ROSE HUBBARD (Hivwie ) 


London SIVUPKIN MARSHATL, & CO 


By 





Walsall W HLNR ROBINSON 
Now Ready, Price 6s 
Vol XXIII New Seres, Vol III —Part I OCIOBER 1888 
° With Plates and Woodcuts 
THE JOURNAL OF ANATOMY AND 


PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL 


CONDUCTED BY 
Piofs HUMPHRY, TURNER, and MCKENDRICK 


Contents 
x R W Shufeldt, M D  Compzriuve Osteology of 
Arctic Water Birds Part E (Plates I, JF, 11I I 
« Prof Hamilton, M B kffect of Chr: me Disease of Valves of Heart 
upon Sound Or fices Cavities ard Walls 
bere Kirk MD New Acid found in Human Urine which Darkens 
w th Alkahes (Alcaptonuna) 
Prof Windle MD Notes on Limb Myology of Procyon cancrivorus 
and of Ursida: 
A a tones MB,andA Robinson MB Anatony of Hy cnastriita 
art 
J Symington, MD Ihe Rectun and Anus 
Walter Pye, FRCS Growth-rate of Bones of Lower Extremities, 
with Especial Reference to Ricketty Curvatures 
Prof Struthers, M D Some Points in the Anntomy of Megaptera 
longimana Part III (contmued) (Plate VI ) 
9 Proceedings of the Anatomical Society of Great Britain and Ireland 


WILLIAMS & NORGATEF, 14 Henrietta Street, Covent Garden, London , 
and 20 South Frederick Street, Edinburgh 


RFADY OCIOBER 1, No 4 of 
RESEARCH 


A NEW MONTHLY ILLUSIRALID SCIENTIFIC JOURNAL 
Edited by A NORMAN ILALL, EJC,& CS, àc 
PRICE JHRLCPFNCE 
By Post, 4¢ Annual Subscription, 3s, or by Post 4s 
May be obtained at all Bookstulls, from all Booksellers and Newsagents, 
from the Publisher 32 Castle Street Liverpool, or from the London Pub 


hsher E W_AL.EN, 4 Ave Mana Lane, London, EC, or Messrs Joux 
Mr vzigs & Cu, Edinburgh and Glasgow 


Arctic and Sub 
Y V 


CANN 


Monthly , Sixpence 


LIFE-LORE. 
A MAGAZINE OF POPULAR NATURAL HISTORY 
No 4, for October 1888, contains 
KINELY-PRINTED FRONLISPIE Ck —Portrait of Charles Darwin 


NATURES. FAMOUS DISCIPLES CHARLES DARWIN 

Mlustrate: 

IBE NALURAI HISTORY OF BRITISH LICHENS ByJ M 
Crompic MA FLS,&e 

A DAY’S DREDGING OFF ANGLESEA Illustrakd By W A 


Herpwav Doc, F LS 
INTRODUCTION TOTHE STUDY OF DRAGON-FLIES Illustrated 
By W Harcourt BATH e 
BIOLOGY AT LHF BRIIISH ASSOCIATION 
oe YOUNG NATURALIST A PRIZE FUNGUS HUNT 
ustrate 


d 
SOCIETIES AT WORK, CHIT-CHAT, NEW BOOKS, &c, &c 
W MAWER, 4 Essea Street, Strand, London WC 


~~ Jus@Publist ed Third Edition, Revised and Hilustrated Price 4s 


A THE FROG 

AN INTRODUCTION TO ANATOMY, 

e HISTOLOGY, AND EMBRYOLOGY 
With a Chapter on Development added 

MILNES MARSHALL, MD, DSc, F.RS, 


Professor of Biology ın Owens College, Victoria University 
J E CORNISH, Manchester 


By A 


SMI1H, ELDER, & CO, London 





OXYHYDROCEN LIMELIGHT. 


SEASON 1888-89. 
COMPRESSED GAS SYSTEM. 


Most convenient, econemical, portable, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses 


For Prices of highly-tmproved S.eel Gas Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO (Established 1852) 
s 
Patronzed by HM the QUEEN Contractors to H M Governments 





Manufacturers and Erectors of every description of 











rena Ah 


ELECTRIC BELLS, 
ities 


SPEAKING-TUBES, &c, dc, 
CHURCH-SPIRES AND CHIMNEY-SHAFITS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL ee 101 LEADENHALL STREET, 


Telegrams—‘‘'TONNERRE LONDON” 








Mathematical Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
Lliustrated Price List Post Free 

W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Goxip MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Eahibition, 1886 

Address —GREAT TURNSTILE, HOLBORN, LONDON, W C 





NORTH BRITISH AGRICULTURIST,* 


the chief Agricultural Journalin Scotland, circulates eatensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesday afternoon intima 
for the Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week 
Thespecialatrentioipf Land Agents isdirected tothe AGRICULTURIST 
as gis ofthe best existing papersfor Advertising Farms tbe Letand Estates 
forSale 
Advertisers addressint themselves to Farmers will find the AGRICUL- 
I URIST a first-class medium for reaching that Class 
Price 3¢ By post 3}¢@ Annual Subscription, payable in advance, x45 


Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Luidon,E C Money Orders payableto C and R ANDERSON 
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POPULAR & ACCURATE ISCIENTIFIC BOOKS, 


Universally recommended by the Press. 





Very tastefully Printed on Superior Sree heautifully Illustrated with Photo- 
graphs, Coloured Plates, &c , from recent Drawings, by well known Fellows 
of the Royal ‘Astronomical Society, and appropriately Bound in Cloth 
Extra, Gilt, and Gilt Top Price 7s €g 


PLANETARY & STELLAR STUDIES, 
Or, Short Papers on the Planets, Stars, and Neéule 


By JOHN ELLARD GORE, 

FRAS, MRI. ERGSI, AsscMICF Honorary Assoente of 
the Liverpool *Astronemical Society 

Author of ‘ Southern Stellar Objects for Small Te.esc apes 


” < A Catalogue 
of Known Vanable Stars,” 


“A Catalogue of Suspected Variable Stars,” &c 


In Fcap 8vo, Limp Cloth Guilt, Price ss, with 14 Illus rations, aid 
Interleaved for Notes 


THE SHELL-COLLECTOR’S HAND. 


BOOK FOR THE FIEID ByJ WILIIAMS, MA, D Sc 
Detailed Prospectus on application 


In Crown 8vo, Cloth Gut, Price 2s 6d 


GEOLOGY FOR ALL. By Prof J Logan 
LOBLEY, FGS, &e 


In Fcap 8vo Illustrated, Cloth Gilt, Price 2s 6g 
AMANUAL OF ELEMENTARY MICRO- 
SCOPICAL MANIPULATION, for the Use of Amateurs ay T 
CHARIERS WHITE, MRC S, PDS,ERMS 
In Crown 8vo, Cloth Gilt, with 38 I lustrations, Price 2s 6g 


THE STUDENTS HAND-BOOK TO 
THE MICROSCOPE A Practical Guide t» its Selection and 
Management By A QUEKETT CLUB MAN 


New Edition Enlarged, beautifully Bound Cloth Eatra, and Dlastrated, 
Price 2s 6d 


MY MICROSCOPE AND SOME OB- 


JECTS FROM MY CABINET A Simple ineoductinn, to the Study 
of the Infinitely Little By A QUEKE1I CLUB MA 


Companion Volume to above, Cloth Extra, S Iver, 25 6d 
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Just Published, 4to Cloth, £1 10s 
FOSSILS OF THE BRITISH ISLANDS, Satanic: 


ally arrarged Part I Patrozorc Cambrian and Silurian Species. 
By ROBÈRT ETHERIDGE, FRS 


Just Published Crown 8vo, with Sixty Engravings on Wood Cloth, 4s 6g 


A CLASS-BOOK oF ELEMENTARY CHEMISTRY. 
By W W FISHER, MA, FCS, Aldrichign Demonstrator of 
Cremuistry in the Garin of Oxford 

*,* In the sı lection of subjects the Author has followed m the maim the 
yllaous of the Orford Local Evaminations for Senior Candidates and 
the v rcamimation of Women, which is similar in extent to the syllabus of 
the Preliminary F rammnation ın the School of Natural Science and the 


| Priaminiry Fxunination for Udine at Orford 


Third Edition Extra Fcap 8vo, Cloth, 8s 6d 


CHEMISTRY FOR STUDENTS. By A W WILLIAM. 


Full | 


MY TELESCOPE AND SOME OBJECTS 


IT SHOWS ME A Simple Intfodiction te the Gluries of the 
Heavens By A QUEKET1 CLUB MA 


London ROPLR & DROWLEY, 29 Di HP EC 
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NEWTON & c0 
MAKERS 
LONDON 








LARGE) NEW NICOL PRISM POLARISCOPE FOR PROJECTION Grvesbeterenltsthan any other frm 






SON, Phl Doc, F 
“We recomend Dr fee aaa s took to all who are in search of a truly 
philosophic hard book to elementary chemistry "—/7 0 


Fourth Ed tion Crown 8vo, Cloth, ros 6@ 


EXERCISES IN PRACTICAL CHEMISTRY, Vol I. 
Elementary Fxercises By A G VERNON HARCOURT, MA, 
FRS,ancH G MADAN, MA Revised and Enlarged by HG’ 
MADAN, M A 
“ One of the most useful books on practical chemistry that has ever been 
written, and we can {ost hearti'y recommend it "—Journal of Education 
‘A very careful, and as far as it takes the student, the analy sts of a single 
silt, ‘one acid ane base,’ really effective plan of teaching It ts a capral 


hand book »”— Spectator 
e 
Large 4to, Paper Covers, 4s 6d 


TABLES OF QUANTITATIVE ANALYSIS, Arranged 
by H G MADAN, MA 


Crown 8vo, Cloth, 25 67 
GEOGRAPHY FOR SCHOOLS, By Atrrep IIvenes, 


, late Scholar of Corpus Chr sti College, Oxford, Assistant Master 
a eae Grammar School 

Part I —PRACTICAL GEOGRAPHY With Diagrams 

* lhe pupil is shown the power and pleasure of hnowledge as well as the 
simplest way to its acquisition "—Pall Mall Gazette 

“Lhe questions are discussed in a way that secures the combination of 
geography | geometrical drawing, arithmetic, and the elementary ideas of 
yeometry "—Nat we 

Full Clarendon Press Catalogues on application 


London 
HENRY FROWDE, Clarendon os Warehouse Amen Corner, E C 





of Lantern Polariscope 
For Particulars of PULARISCOPES 
jand MICRO-POLARISCOPES for 
aah Screen Projection, LANTERN MI- 
TRST NESI OPTICAL and ELEC- 
| IRIC LANTERNS, SLIDES, &c ,see 
a ži Catalogue, 4 Stamps’ 


Scrente Ge Apparatus of every Descrip- 
tion for Colleges, institutions, &c 





Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept 
FLEET STREET, LONDON 
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SA oz 
Sy y oN 


GLAGIE 


use of the artıc e 
etc 





The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


It can be appied tc ‘any window yes any person without previous experience m the 
Designs can be hasl to sut windows in Churches, Pul 
Invaluable @vhere there are windows with disagreeable outlooks. 


WINDOW 
DECORATION. 


lic Buildings, 





Wnte for Illustrated Pamphlet (500 Illustrations) and Sample, post free, One Shilling, from the Manufacturers, M'CAW, STEVENSON & ORR, Lanenhall 
. Works, BELFAST, or to PERRY & CO, Wholesale Agents, Holborn Viaduct, LONDON. 
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° SUBSCRIPTIONS TO “NATURE.” 


Mearly is a aa E Gls Ae Ae oe a 

° Half-yearly . . rs 7-1 

Quarterly. seakan eee ee eae 
To the United States, the Continent, &c. :— 


Ano 


Half-yearly .. 0... ue ee I5 
QuarterlY 2... 2... we 8 


To India, China, and Japan .— 


d 
Yearly ... ri or) 
6 
o 


s d. 
Yearly .. se, eA Tuae “3276 
Half-yearly .. 16 6 
Quarterly ass ee eee. 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6? gd per Line after. 
£ s d 
Ope-Eighth Page, or Quarter Column. . . o0 18 6 
Quart Page, or Half a Column. . ..I 15 0 
Half a Page,oraColumn,. ,.... .3 5 0 
Whole Page. ine .. 660 


Money Orders payable to MACMILLAN & CO. 
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Horslords 


' ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


' Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening, 
For sale by all chemists 


Pamphlet sent post paid on application to 
e 


Rumford Chemical Works, Providence, R. I., U.S.A. 








Biravy ot Societies, 
LONDON 


° WEDNESDAY, OCTƏBER 10 


Rovat MıcroscorIcaL Society, at 8 —Reproductive Condition of O-bito 
htes complanata, var lacimata 
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GILCHRIST_ LANTERNS 


Chemical & Electrical Experiments. 


As used by Wm LANT CARPENTER, Esq, BA, and Prof Forges, Free 
Trade Hall, Manchester, before 5000 peoplé 


Hughes's Patent Rotary Triple Combination Optical I antern 
for Electric or Limelight, fitted wi h a new form of powerful Oxyhydrogen 
Mucroscope with Highest class Objectives, showing Eye of Fly 38 feet 
m diameter The Gilchrist Lantern for Physical Experiments 
and Spectroscope Work, and Optical Lantern for Diagrams, &c 
This magnificent Instrument will give perfect marginal defimtion Suitable 
for Colleges and School Demonstration 

Microscope Attachment for adapting to any Lantern New 
Pattern £7 155 

Direct Nicol Prism Polariscope 

Patent Pamphengos gives 12 feet Pictures B J Maven, Fsq, 
compares it tothe Limelight £2 2108 

The Docwra Triple Finest Instrumentinthe World Prize Medal, 
Highest Award, Photographic Exhibition 

BIUNIALS Elegant Brass Fronts, complete Outfits, Gas-bag, &c, 
415155 60,000 Slides, 300 Lecture Sets, Science Lectures, &c Cheapest 
and Best for High class Work Illustrated Catalogue, 300 pages, rs 
Postage, 3@ , ditto Pamphlets, 3¢ 


W. ©. HUGHES, 


PATENTEE, INVENTOR, AND SPECIALIST, 


BREWSTER HOUSE, 
e MORTIMER ROAD, KINGSLAND, LONDON, N, 


Inventor of the Giant Aphengescope, Optical and Physıcal Apparatus of the 
Highest Class 
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POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 


BROWN & POLSON'S 
CORN- FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC), 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when thisInkis used Ithas been adopted in 
| the principal Banks, Public Offices, and Railway Companies throughout 


| Ireland 
It writes almostinstantly full Black [Flows easily fromthe Pen 
Does not corrode Steel Pens Blotting-paper may be applied at the 


1 (scleanly to use, andnothableto Blot | moment of writing 


Can be obtained ın London, through Messrs BarcLay & Sons, Farmng- 
don Street W Epwarps, Old Change, F Newsery & Sons, Newgate 
' Street , and to be had of all Stationers 


BEWLEY & DRAPER (Limited), Dublin, 





PERKEN, SON, & RAYMENT, °° "170% samoen, conoon 


“OPTIMUS” Euryscope, “OPTIMUS” Rapid Rectilinear. 
5X4 7X5 9X7 10X8 t f i, OR Y O R B. 
63/- 94/6 126/- 220/ 33/  45/- 49/6 64/- 82/6 127/6 142/6 x8o/-! 


“With such a large aperture ({/6 approx ), 


as a landscape and copying objective There 
is no doubt of its proving a most useful Jens ”” 


—J Trait TAYLOR, British Yournal of 43X34 | 64x 43 | 83 <6} | 108 
Photography x20/- 


if it serves as a portrait and group lens, as well RAYMENT’S PATENT CAM ERA, 











“I should strongly recommend 


e 
Price includes 3 Double Dark Slides Rayment's Camera. Itis LIGHT, 


COMPACT, very RIGID, and 
12X10 | 15X12 | extends to about double the ysua} 
258/- 314/- | focus "—Asnateur Photographer 





145/- 168/- | 212/4 
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LONDON UNIVERSITY EXAMINATIO 


TUTORS. 


A. J WYATT, Esq, MA, First in Branch IV, English and French, 
Sub-Examiner of London University 

C V BURTON, Esq , B Sc, First Class Honours 

B J HAYES, Esq, BA Lond, First in First-Class Honours in Classics 
both at Inter and Fina! 

W F MASON, Esq,BA Lond, First Class Honours (Classics) at BA, 
Double Honours (French and English) at Inter Arts, Second in Horours 
at Matric , University Exhibitioner 

G H BRYAN, Esq ,B A, Fifth Wrangler, 2racketed with Senior Wrargler 
as Smith’s Prizeman, Scholar of St Peters’ College, Cambridge, Fellow 
of the Camb Phil Soc 

J LOCKEY, Esq, MA London (Had 27 Successful Private Pupils 
atthe BA Exvams 1886 and 1887) 

F RYLAND, Esq MA, Second in First Class Honours (Mental and 
Moral Science, &c ) 
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G W HILL, Esq, BSc (Hons) MB (Hons), First-Class Honours at 
Inter B Sc , Sub-kxaminer of Lend Univ 
MA Camb and Lind Univs, Wrangler, Exhibitioner, Scholar, and- 
Goldsmith Przeman 
B A London, Double Honours in French and German (First Class), First in 
First-Class Honours at Inter 
M A Double First-Class Hons , late Examiner 
MA Lendon, Gold Medallist in Class @s 
BA Lond, Hons in Englsh French, German, and Classics (First Class), 
Dıv I Class II, Classical 1ripos, Cambridge 
BSc, FCS, FIC, Honours Graduate of London 
MA Lond (Mathematics), and Cambridge Wrangler 
B Se Lond First ın First-Class Honours both at Inter and Final 
LLB, First in First-Class Honours, Jurisprudence, and Roman Law, and 
Honoursman in Common Law and Equity 
M A London (Classics), First in First-Class Honours both in French and 
German at BA 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS. | 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the Pass List Post free on application 
AT INTER SCIENCE AND PRELIM SCIENILIFIC, JULY 1888 9 STUDENTS PASSED 
ABSENCE OF FAILURES —/ne record is still unbroken that NO STUDENT of University Correspondgnce €ollege 
EVER FAILED at an Examination for which he had worked fully through the Ordinary Course 
Classes for Matric begin September 29, fer Inter Arts and Science B A and B Sc, 1889, 1a the First Weeks of september and October 
Students sheuld join at least a week before these dates 


The Tutonal Series embraces over fifty Works for London University Exams 


Full List on apy licatior 


PROSPECTUS ANte FULL PARTICU -ARS FRO»! THE PRINCIPAL, University CorPEsPONDENCE COLLEGE, CAMBRIDGE 
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Price ıs Monthly 
MACMILLAN’S MAGAZINE, 
FOR OCTOBER 


CONTENTS 


r —CRESSY By BRET HARTE Chapters VI —VIII 
2—FREEDOM ByF W CORNISH 

3 Sov LETTERS By MISS CARTWRIGHI 
$ —JOHN BROWN 

6—SHAKESPLARE UNAWARES By ARTHUR GAYE 
7—ON A LFNNESSEE NEWSPAPER 

8 —AFTER RAIN 

9—A MODERN PILGRIMAGE ByS M BURROWS 
10 —A HALCYON DAY IN SUMMER Byk I PALGRAVE 
rr —GASTON DE LATOUR By WALTER PATER (Concluded ) 


MACMILLAN & CO, LONDON 
La 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DENTS!” caracocue’ or menaan 


WATCHES, 


WATCHES and CLOCKS 


REDUCED PRIGES, sent 


| at 

| post 

free on applicatiop to E. DENT 

! and Co, Makers to the Queen, 

| 61 STRAND, LONDON, W.C, 
or 4 ROYAL EXCHANGE 





-Waitham Bro: Brewers,London.SW. 


Pia ee CONLIN 
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| AUX MEMBRES DU CONGRÈS GEOLOGIQUE. 


| MR S HENSON, Mineralogiste, prie ces messieurs de ne pas quitter 





Londres sars avoir visité son nouvel établissement a 97 Regent Street, 1 
5 minutes de Burlington House, autrefois 277 Strand On peut y vor en 
ce momen’ ci des mineraux anglais rares et choisis Witherite, Fluorspar, 
Calcite, &c 


SAMUEL HENSON, 


LATE 277 STRAND, 


97 REGENT STREET, LONDON, W: 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro 
frammes, Plans (up to Double-Elephanrsize), Shorthand, and 
Type Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Vary fluid ink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe Houseof Lords, &c 


AUTOCOPYIST DEPT (AET Co, (La), 


London Wall, London, and 52 Princess Street, Manchester 
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AN, 
INFALLIBILE 
2 pie REMEDY , 
For BAD LEGS, BAD BREASin, OLD WOUNDS, SORES and 
ULCERS, If efcectually rubbed on the Neck and Chest, 1t cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
GOUT, RHEUMATISM, and all Skin Diseases ıt 13 unequalled, 
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CO.’S MATHEMATICAL WORKS. 





"MESSRS. MAGMILLAN AND 


ARITHMETIC AND MENSURATION. 


Arithmetic in Theory and Practice By J Broox- 
SMITH,MA,LLB, St John’s College, Cambridge, Barrister at- 
law, one of the Masters of Cheltenham College New Edition, 

Revised Crown 8.0 45. 6d 

By Rev J B Locx, MA, 


enor Fellow, Assistant Tutor, and I ecturer of Crus College, Teacher 

of Physics in the University of Cambridge, formerly Assistant Master at 
Eton With Answers and 1000 Additional Examples for Exercise 

Third Edition, Revised Globe 8vo 4s 6d Or in Iwo Parts — 
Part I Up to and including Practice, with Answers Globe 8o 25 
Part II With Answers and tooo Additional Examples for Exercise 
Globe 810 3s A hey is gust reads 

*,* The complete book and both parts can also be obtained we'hont 

answe7s at the same price, though in different binding But the edition w2th 

answers will always be supplied unless the other ts specially asked for 


Arithgietic for Beginners, A School Class book of 


CommerCPaL ARITHMETIC By tnesameAuthor Globe 8\0 25 6d 
Arithmetical Exercises and Examination Papers. 


With an Appendix containing Questions in Logarithms and Mensuration 
By H S HALL, MA, formerly Scholar of Christ's College, Cam- 
bridge Master of the Military and Engineering Side Clifton College, 
andS R KNIGHT, B A, formerly Scholar of ‘Irinity College Cam- 
bridge, late Assistant Master at Marlborough College, Authors of 
‘ Elementary Algebra” ‘‘Algebraical Exercises and Examination 
Papers,” and “ Higher Algebra,” &c Globe 8vo 2s 6d 


Help to Arithmetic. Des gned for the Use of Schools 


By H CANDLER, M A, Mathematical Master of Uppingham Schcol 
Second kdition Enatra fcap 8vo 2s 6d 
By the Rev T 


Rules and Examples in Arithmetic. 
DALTON, MA, Assistant Master in Lton College New Edition 
18mo 2s 6d [Answers to the Examples are appended 

Exercises ın Arithmetic for the Use of Schools. 
Containing more than 7o00 Onginal Eaamples By S PEDLEY, 
late of Tamworth Grammar School Crown 8vo 

Also in lwo Parts, 25 6g each 

The Great Giant Arithmos 
metic for Children By MARY 
Illustrations Globe 8vo 2s 6d 


WORKS BY THE REV BARNARD SMITH, MA 
Arithmetic and Algebra, ın their Pinciples and Applica- 


tion, with Numerous S)stematically Arranged I samples taken from the 
Cambridge Exammation Papers, with especial reference to the Ordinary 
Examination for the BA Degree New Edition, carefully Revised 
Crown 8vo 10s 6d 


Arithmetic for Schools, New Edition 
d Y 8s 6d 


5s 


A most Elementary Arith- 
STEADMAN ALDIS With 


Crown vo 


4s ód KE 
Exercises in Arithmetic, Crown 8vo, Limp Cloth 2s 
With Answers 2s 6ď Answers Separately, 6d 
School Class-book of Arithmetic. 18mo, Cloth 3s 


Or sold separately, in lhree Parts, 1s each KEYS, Parts I,II, 
and III , 2s Ód each 

Shilling Book of Arithmetic for National and Ele- 
MENTARY SCHOOLS _18mo, Cloth Or separately, Part I, 
2d Part II 3¢, Part III 7@ Complete, with Answers, 1s 6d 
Answers Separately, 6¢ KEY 4s 6a 

Examination Papers in Arithmetic 18mo 1s 6g 
‘The Same, with Answers x18mo 2s Answers,6¢ KEY 4s 6d 


Higher Auithmetic and Elementary Mensuration, 
for the Senior Classes of Schools, and Candidates preparing for Public 
Examinations By P GOYEN, Inspector of Schools, New Zealand 
Globe 8vo 5s 


Mensuration for Beguntiers. 


By I TopHUNTER, M A>» 


FRS, DSc Witt Examples New Edition 318mo 2s 6a 
KEY 7s 6d Lara mee pore 
ALGEBRA 
Rules*and Examples ın Algebra. By the Rev T 


DABTON, MA, Assistant Master of Eton College Part I New 


@ Edition 18mo 2s PartII 18mo 2s 6a 
*,* A Key to Part I for Teachers only, 7s 6d 
Algebra for Beginners. By I Topuunizr, MA, 
IRS, DSc, late of St John’s College, Cambridge With Examples, 
New Ldition x80 2s 6¢ KEY 6s 6d 
Algebra. Fo. the Use of Colleges and Schools By the 
same Author New Edition Crown8vo 7s 6¢ KEY 7s 627 


MACMILLAN AND CO, LONDON, 


' Algebraical Exercises 


ALGEBRA—(continued) 

Progressively Ananged By the 
Rev C A JONLS, MA, and C H CHEYNE, MA,.FRAS, 
Mathematical Masters of Westm nster School New Edition 18mo 
2s 64 SOLUTIONS AND HINIS 7s 6d 

Anthmetic and Algebra, in their Principles and Applica- 
tion, with Numerous Systematically Arranged Examples taken from 
the Cambridge k\amination Papers, with especial reference to the 
Ordinary Examina.ion ‘or the BA Degree By the Rev BARNARD 
SMIIH,MA New Edition, carefully Revised Crown 8vo ros 6¢ 

Elementary Algebia for Schools. By H S Haru, 
MA andS R KNIGHT, BA Fourth Edition, Revised and Cor- 
rected Globe 8vo 3s 62 With Arswers, 4s 6d 

Algebraical Exercises and Examination Papers, To 
accompany ELI] MENTARY AIGEBRA By the same Authors 
Second Edition, Revised Globe 81o 25 6a y 

“ELEMENTARY 


Higher Algebra, A Sequel to 
ALGEBRA FOR SCHOOLS” By the same Authors Second 
Edition Crown 8vo 7s 6a 


i Elementary Algebra. By CHARLES SMITH, M A , Fellow 


and Tutor of Sidney Suseex_Co lege, Cambridge Globe 8vo 4s 6d 
In this work the Author hag endeavoured to eaplain the Pinciples of 
Algebra in as simple a manner as possible for the benefit of beginners, 
bestowing great care apo1 the explanations and proofs of the fundamental 
operations and rules 


A Treatise on Algebra. By the same Author. Ciown 
8yo 7s E a A A 2 
EUCLID AND ELEMENTARY 


GEOMETRY. 
A Text-book of Euclid’s Elements, Including Alternatıve 


Proofs, together with Additional Tneorems and Exercises Classified 
and Arranged By H S HALL, MA, formerly Scholar of Christ s 
College, Cambndge, and F H STEVENS, M A, formerly Scholar of 
Queen’s College, Oxford MaSters of the Military and Engineering 
Side, Clifton Coilege Globe 8vo 4s 6G@ Or, in Two Parts— 

Part I —Bovhs I and II as 

Part II —Books II].-VI 3s 


Elementary Geometry. Books I-IV Containing the 
Subjects of Euclids First Six Books Following the Syllabus of the 


Geometrical Association By the Rey J M WILSON, M A, Head 
Master of Clifton College New Edition Eatra Fcap yo 45 6g 


The Elements of Euchd For the Use of Colleges and 


Schools By I T)DHUNIER, MA, FRS, DSc, of St Johns 
College, Cambridge New Edition 18mo 3s 6¢ KEY Crown 
8vo 6s 6d 


Syllabus of Plane Geometry (corresponding to Euclid, 
Books I-VI) Prepared by the Association for the Improvement of 
Geometrical leaching New Edition Crown 8vo 1s 

Euclid. BoossI and II By CHARLES L Dopcson, M A, 
Student and ate Mathematical Lecturer of Christ Church, Oxford 
Fourth Edition, with Words substituted for the Algebraical Symbols 
used in the First Edition Crown 8yo 2s 

*,* Lhe Text of this Edition nas been ascertained, by counting the words 
to be less than fi-e sevenths of Fat contained in the ordinary editions 


Euclid and His Modern Rivals, By the same Author 
Second Editwn Crown 8vo 6s 

Curiosa Mathematica PaitI A New Theory of Parallels. 
By the same Author Crown 8vo 2s 

Geometrical Exercises for Beginners. By Samucz 
CONSTABLE Crown 8vo 3s 6a 

Euchdian Geometry. By Francis CuTHBERrson, MA, 
LL D , Head Mathematical Master of the City of London School 
Extra Fcap 8vo 4s 6d 

Elements of Descriptive Geometry. By J B MILLAR, 
ME, Civil Engineer, Lecturer on Engineering in the Victoria Umg 
versity, Manchester, Second Edition Crown 8vo 6s 

Constructive Geometry of Plane Curves By T H 
EAGLES, M A, Instructor ın Geometrical Drawing, and Lecturer 1D 
Architecture at the Royal Indian Lngineering College, Cooper s Hill 
With Numerous Examples Crown 8vo 325 


The Elements of Geometry By Greorcz Bruce HAL- 
STF D, Professoreof Pure and Applied Matnematig in the University 
e of lexas 8vo 125 6d 


A Geometrical “Note-book, containing Easy Problems in 


Geometrical Drawing preparatory to the Study of Geometry For the 
Use of Scnools By F E KITCHENER, MA, Head Master of the 
Grammar School, Newcastle, Staffordshire New Edition 4to 25 


[1} 
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"NEW, RARE, AND INTERESTING: MICROSCOPIC OBJECTS 


$ 

Long Section through Taw and Teeth of Cat 6 

Bacillus tubercu'osıs in Human Lung ’ 3 

®ediculus vestimenti, Male, Female- Egg, and Larva 3 

Glandular Stomach of Fowl—Stained and Injected I 

Trchina spirals ın Human Lung, Long and ‘irans Sections— 
Stained 

Aphis of Silver Fır Lachnus picc 

Ichneumon Fly and its Cocoon—opaque 

Ichneumon Fly and its Pierced Aphis—opaque 

Exuvium of Frog Fly, Eupteryx—opaque 

Stinging Hairs on Igeaf of Common Nettle—opaque ° 

Hydra vulgaris 


Group of Eggs of various Butterflies, Moths, &c —very beautiful : 
Polycistina meving tn Finid—for Parabcloid _ 
Lacewing Fly, Chrysopa perla 
Water Beetle, Hygrotts elegans 
Apterous Female Vapourer Moth 
Parasite of Flying Fox, Nycteribia 
eafand Sections of Moss, Sphagnum 
White Coral, Hydrophora rigida—Irins Section 
Radiate Plates from Myr otrochus rinkut 
Trans Section of Human Hair 
Section Tooth of Myliobatis 


o o anoo wooo’ 


16 
CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS 


PE he above sent Post Free on application to 


Ss 
I 


HEBD HR RMHNMO 


Qo Mo aaao a% 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837 








Printed by RICHARD CLay AND Sons, LIMITED, at 7 and 8 Bread Street Hi 


MACMILLAN AND Co „atthe Office, 29 and 30 Bedford Street, Covent Garden, —THURSDAY, October 4, 1888 


Il, Queen Victoria Street, in the City of London and Published by 
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“ To the sold ground 





Of Nature trusts the mind which builds for aye ’’—WorDSWoRTH 
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l 
SCIENTIFIC INSTRUMENT | 
MAKERS | 

| 


WTON & CO., 







Í l f TO HER MAJESTY THE 
X 4 QUEEN 


AND THE GOVERNMENT 





Makers of every descrip 
tion of OPTICAL and 
PHYSICAL APPARA- 
N TUS of the highest class, ' 
for Colleges, Institutions, 
C e 


Catalogue of | 
OPTICAL LANTERNS, 
PROJECTION APPA- ı 
RATUS, & SLIDES, 3¢ 





NEW ILLUSTRATED 





Best Quality, giving full 44 inch Spark in Air, £5 As made for the 


Science and Art Department 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, EC 


The Cambridge Scientific Instrument Co. 





PROF SEKIYA’S MODEL, showing the Motion of an 
Eaitle-particle during an Earthquake The motion, in all its 
complication, 1s represented by means of a twisted Copper 
Wire, which gives on a magnified scale (fifty times the 
original) the path in Space * pursued by an eaith-particle 
duiing seventy-two seconds of a particular earthquake The 
points on the Wire corresponding to the positions occupied 
at successive seconds are marked 


The Models were made in Japan, and aie mounted on a 
Lacquered Stand 


? Pice, including Packing Case, £5 5s 





The Cambridge Scientific Instrument Co., 
' ST. TIBB’S ROW, CAMBRIDGE. 


EYESIGHT. 


Mr Joun BrowninG, Ophthalmic Opti- 
cian and Specialist in Spectacles, Author 
of “Our Eyes,” now in its 6th Edition, 


may be consulted free of charge on all 


, peculiarities of vision, at 1 5 Kensington 


Crescent, Kensington Road, W, or his 


qualified assistant at 63 Strand, W.C 





THE FROST. 


ay 
ti Ro aiui 
he ll 















RA’S ELECTRIC INDICATOR wıll ring a bell 
when the temperature in greenhcuse falls below or eaceeds the point at which 
injury would be caused to plants, &c 

It also indicates the present temperature as an ordinary thermometer 

The hell can be placed ın the gardener’s cottage, or at any other convemert 
spot Price, including beY, ba tery, thermometer and 50.feet of double 


connecting wire, Sr ros 
NEGRETTI & ZAMBRA, 


Opticians AND SCIENTIFIC INSTRUMENT MAKERS TO THE Queer, 
HOLBORN VIADUCT, EC 
Branches —45 CORNHILL, izz2 REGENT STREET 
Photographers at the CRYSTAL PALACE 
Nezrettrand Zamb-a’s Illustrated Catalogue, 1200 Engravings Price ss 6d 
Teiephone No 6583 x 
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KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 


The WINTER COURSE commences NOVEMBER 1 

Practical Instruction, under the personal supermtendence of Prof 
CROOKSHANK, 1s given daily, from ro pm to 4 pm, except Saturday, 
when the Laboratory 1s closed at 1 pm 

Lectures during November daily, except Saturday, fromizpm torpm 

Fees —For the whole Course, £5 5s , for the Lectures and Demonstrations, 


43 38 eae 
J W CUNNINGHAM, Secretary 





AUTUMN TOUR IN THE MEDITERRANEAN. 


The Onent Company will despatch their Inege full-powered steamship 
Garonne, 3876 tons register, 3000 horse power, from slaty Docks, London, 
on November ts, for a five weeks’ cruise vruting Lisbon, Gibraltar, Algters, 
Palermo, Naples, Leghorn, Genoa, Nice (for Riviera), Malaga, &c, 
arriving in I ondon on December 22 

The Garonne 1s fitted with the electric light, hot and colu baths, &c 
Cuisine of the highest order Number of passengers strictly lim ted 

An experienced surgeon will be carried 

Managers —k Green & Co 


Anderson, Anderson & Co, } Fenchurch Avenue, E C z 
For terms and other particulars apply to the 'atter firm, or to the West 


End Agents, Grindlay & Co , 55 Parliiment Street, S W 


SOCIETY OF ARTS EXAMINATIONS. 


The Subjects for I.xamination in 1889 af as follows — 

x1 Amnthmetic 

2 Lnghish (including Composition and Correspordence, 

and Preczs writing). 
Book heeping 
Commercial Geography 
Shorthand 
French 
German 
Itahan 
Sprnsh 
Portuguese 
Russian 
Danish 
Chinese 
Japanese . 
olitical Economy 

Domestic Economy 
Theory of Music 
Practice of Music k 

19 PRACTICAL COMMERCIAL KNOWI EDGE 
The Examination will commence at the various centres on APRIL 8 
Full Particulars can be hid gratis on appheation to the SECRETAR) 


By Order, 
H TRULMAN WOOD, M A, Secretary 
Society's House, John Street, Adelphi, London, W C 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Dendrosoma radians, with sketch and 
description He also sent out Volvoa globator, Pedalion mira, Cristatella 
mucedo, Alcyonella fungosa, Paludicella Ehrenbergi, Fredencella sultana, 
Plumatella, Leptodora hyalina, Brachionus pala, Melicerta ringens, Ste- 
phanoceros , also Ameeba, Hydra, Vorticella, Cray fish “and other Specimens 
for Biological Laboratory work 

Weekly announcements will be made in this place of Orgamsms T B. 
1, supplying 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Stx Months for Subscription cf £1 18, 
or Lwelve Tubes for ros ôd, 


Portfolio of Drawings, Eleven Parts, rs each 


METEORITES. 








JAMES R GREGORY has a Fine Seres of SPEC@MENS of the 
above, including the newly described one of FavETTE County, Texas, also 
MANY RARITIES, including— 


GROSNAJA, NAGAYA MOORESFORT, CASTALIA, 


ST MESIUM, 


also METEORIC IRONS anc recently-described METEORITES fpr 
SALE or EXCHANGE at Moderate Pr ces, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 


LONDON. : 


F. H. BUTLER, M.A. Oxon., A.R.S.Mines, &e., 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


. 

Specimens recently added to Stoch —A large series of Rocks from the 
Lizard, Charnwood Forest, Warwickshire, and the Isle of Mull, sections of 
Norite, Limburgute, Garnet-Grbbro, Cornish Epidiorite, Rowley Basalt, 
and Ash Agglomerate, and Conglomerate from the Wrekin district , some 
2000 additional species of British Fcssils, Blue Barytes and Iridescent Pyrite 
on Calcite from Cumberland ardar importation of Skins of South Austrahan 
Mammals ard Birds Lapidary’s work executed on the premises 








CHEAPEST MICROSCOPE SLIDES, for 





offered good BOARD AND RESIDENCE in lady’s superior house 
‘len minutes from Suence Schools, &c Apartments if preferred 
Bath —Mrs A, 75 Finborough Road, South Kensington 


RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO (Established 1852) 
Patronised by H M the QUEEN Contractors io H M Government 





Manufacturers and Erectors of every description of 





























































































ELECTRIC BELLS, 
SPEAKING-TUBES, cy &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS & 
Price-Lists Bost Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET 


LONDON, EG. 
Telgrams—" TONNERRE LONDON.’ 
s 


REOORE BROS. 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orzenep a CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonie Hall, opposite the Church for the Bhd), 
WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED 


GEOLOGICAL COLLECTIONS 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets zoo Specimens,e2s5s 
2oo ditto, sos The best value obtainable * 

Macro Sections of Rocks ın great vanety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


Hxcellent Copies of the actual, natural Handwriging, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephantsize), ShortBand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AET, La), 
London Wall, London, and 52 Princess Street, Manchester 
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Sales by Auction. 


SCIENTIFIC INSTRUMENTS 
FORMED BY THE LATE W E LETTSOM, ESQ, OF 
142 NORWOOD ROAD, LOWER NORWOOD 


Mr J. C. STEVENS will Sell by Auction, 


at his Great Rooms 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDAY, October 23 and 24, at half past 12 precisely each 
day, a Collectgon of Valuable Spectroscopes and Polariscopes, by 
Browning, Ladd, Solel, Merz, Zeiss Stemhetl, and other makers 

quantity of Valuable Specimens of ditto Equatorial and other Tele 
scopes, Holtz and Wimshurst Llectrıcal Machines, choice assortment of 
Microscopic Objects Chronometers, Demonstrating I anterns and Slides, 
Heliostats, Comb ned Spectroscope and Goniometer by Starke, Diffrac- 
tion Gratings, Prisms in Quartz, Rock Sale Didymium, Erbia Dense 
Giass, &c , Induction Coil, Geis'ers Lubes, Crookes’s Radiometers 
and Radmnt Matter Tubes, Altazimuth Instrument- Magnetic and 
other Apparatus Also the Library, Book cases, Collection of Minerals, 
Cabinets, &c 


On View day prior from rz to 5 and Mornings of Sale, and Catalogues had 


MONDAY, October 15 
NATURAL HISIOR\ SPECIMENS 


Mr. J. © STEVENS will Sell by Auction, 


at his Great Rooms 33 King Street, Covent Garden, on MONDAY, 
October 1s, at half-past 12 o’cloch precisely, a Collection of British 
Lepidoptera and other Insects, Shells and Minerals, Bird and Animal 
Skins, Heads and Horns, Birds in Cases, Corals, Cabinets, and various 
Natural History Spectmens 


On View Saturday prior from 2 till 5, and Morning of Sale, and 
Catalogues had 


By LIONEL S BEALE, MB, FR.S., 
Professor of Medicine ın King’s College, I ondon 
OUR MORALITY AND THE MORALQUESTION 2s 6g 
190*FIGURES OF URINARY DEPOSITS 5s 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and ‘Treatment Now Ready, 5s 
SLIGHT AILMENIS Pp 275 5s 
HOW TO WORK WITH THE MICROSCOPE 
Plates 21s (Harriscn and Sons ) 
THE MICROSCOPL IN MEDICINE 86Plates ais 
BIOPLASM [Introduction to Medicmeand Physiology 65 6d 
PROTOPLASM (New Eattwon preparing ) 
ON LIFE AND ON VITAL ACTION 5s 
THE MYSTER\ OF LIFE 3s 6d 
LIFE THEORIES AND RELIGIOUS THOUGHT 5s 67 
THE “MACHINERY” OF LIFE 2s 
DISEASE GERMS (Soiled Copies only) 85 6g 
London J & A CHURCHILL 


‘Now Ready pp 22, with 1 Photo Plate ind 6 Woodcuts } 


INSTRUCTIONS FOR OBSERVING CLOUDS 


ON LAND,AND SEA 


By Hon RALPH ABLRCROMBY, F R Met Soc 
Price rs 67 
STANFORD 
Just Published i Third Edition, Revised and Illustrated Price 4s i 
THE FROG 
AN INTRODUCTION TO ANATOMY, 
HISTOLOGY, AND EMBRYOLOGY 


> 4 With a Chapter on Development added 
By A. MILNES MARSHALL, MD, DSc, F.RS, 


Professor of Biology ın Owens College, Victoria University 
J E CORNISH, Manchester e SMITH, ELDER, & CO, London 


THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Series Edited by J E Hartive, FLS,F ZS, member ofthe 
Brrtish Ornithologists’ Union , contains— 








Ico 


London E 





e 

Original Articles by well known naturalists ın every branch of zoology , 
habits of animals arrival and departure of migratory birds, occurrence of 
r@e birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquaria, British reptiles, British land and fresh 

ater mollusca with remarks onthe haunts and habits of the species, and 
Other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articlesin various branchesof zoology 
There are occasional woodcuts 


SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 


O 


a mm. 


ALBEMARLE STREET, 
October 1888 


MR. MURRAY'S LIST. 


LIFE OF SIR WILLIAM SIEMENS, FRS, 
CIVIL ENGINEER By WM POLE, FR S, Hon Secre- 
tary of the Institute of Civil Engineers Portait and 
Illustrations &vo 165 


THE SCIENTIFIC PAPERS OF THE LATE 


SIR WILLIAM SIEMENS, F R S Illustiations Thiee 
Vols , 8vo 
THE INVISIBLE POWERS OF NATURE 


Some ELF MENTARY LESSONS in PHYSICAL SCIENCE for 
BEGINNERS ByE M CAILLARD Post 8vo 


NOTES OF CONVERSATIONS WITH THE 
DUKE OF WELLINGTON, 1831-1851 By PHILIP 
HENRY 5TH EARL STANHOPE Crown 8vo 


DANIEL O'CONNELL, THE LIBERATOR 
HIS LETTERS AND CORRESPONDENCE Edited, 
with Nolicts oF ‘Hie LIFE AND lives, by WM J 
FITZPATRICK, FSA Portrait Two Vols, 8vo 


INTERNATIONAL LAW Being the WHEWELL 
LECTURLS, delivered before the University of Cambuidge 
n 1887 By the late SIR H SUMNER MAINE  8vo 
7s 6a 


THREE COUNSELS OF THE DIVINE MAS- 
TER FOR THE CONDUCT OF THE SPIRITUAL 
LIFE ByE MEYRICK GOULBOURN, D D , Dean 
of Norwich Two Vols , Crown 8vo 


LIVES OF TWELVE GOOD MEN By JOHN 
W. BURGON, B D , late Dean of Chichester Two Vols , 
Ciown 8vo 24s 

J —Martin Joseph Routh 
II —Hugh James Rose 
III —Charles Marr ott 
IV —Edward Hawkins 
V —Samuel Will erforce 
VI —Richard Ly ch Cotton 


VII —Richard Greswell 
VIII —Henry Octavius Coxe 
IX —Henry Longueville Mansel 
X —Wilham Jacobs. n 
XI —Charles Page Eden 
XII —Charles Longuet Higgins 


THE INFALLIBILITY OF THE CHURCH. 
A Course of Divinity Lectures By GEORGE SALMON, 


D D , Provost of Trinity College, Dublin 8vo 12s 


A BROKEN STIRRUP-LEATHER By CHARLES 
GRANVILLE, Author of ‘Sir Hectors Watch ” Post 
8vo 2s 6d 


THREE GENERATIONS OF ENGLISH 
WOMEN or, MEMOIR» of Mrs Jonn TAYLOR, Mrs 
SARAH AUSI1IN, and Lapy Durr Gorpon By MRS 
JANET ROSS Portraits Two Vols , Crown 8vo 245 


THE CAREER OF MAJOR GEORGE BROAD- 
FOOT, CB, IN AFGHANISTAN AND THE PUN- 
JAB Compiled from his Papers and those of LORDS 
ELLENBOROLGH and HarDINGE By MAJOR WM 
BROADFOOT, RE Portiaitand Maps 8vo 


STEPHEN HISLOP PIONEER MISSIONARY, AND | 
NATURALIST IN CENTRAL INDIA, 1844-1863 By 
GEORGE SMITH, LLD, Author of “ Life of Wilham 
Carey,” &c Portiait and Illustrations 8vo 14s 

PRINCIPAL SHAIRP AND HIS FRIENDS 
By Prof WM KNIGHT, of St Andrews University 
Portrait 8vo 15s 


BUDDHISM IN ITS CoNNECIION WITH BRAHMIN- 
ISM AND HIN@UISM, AND IN ITS CONTRAST WITH CHRIS- 


e TIANITY Being the Durr LECTURES for 1888 By SIR 
MONIER WBLLIAMS,CKIE,DCL 8vo 
MAJOR LAWRENCE, FLS A Novel By the 


HON EMILY LAWLESS, Author of ‘ Hurrishr” 
Cheaper Edition Post 8vo 
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SWAN SONNENSCHEIN & CO.’S LIST. 


The Solomon Islands and their Natives By H B 
GUPPY, MB With several Plates Co oured Maps, and Woodcut 
from Photos by the Author Royal 8vo, Cloth Extra, Gilt Top, 25s 

‘A rich storehouse of interesting and important observations, and will 
henceforth be an indispensable work of reference ’ —Nature 


The Geology and Physical Characteristics of the 
SOLOMON ISLANDS “By H B GUPP}, MB Wih Four 
Maps Royal 8vo,10s 6d 


The Wanderings of Plants and Animals, By Prof 
VICTOR HEHN Edited by J STEPHEN STALLYBRASS Second 
Edition Thick 8vo, ros 6d 

** A profusion of learning ıs spent on every chapter at every turn some 
odd piece of classical lore turnsup Every student of Nature, as well as 
every scholar, will be grateful to Mr Staillybrass for hts book He gives 
them in their own tongue a great bodv of erud tion and a collection of 
striking facts The index 1s excellent and particular attention should be 
deawn to the notes, which are most valuable, and run to one huadred 
pages "—Revy M G Warkins, inthe Academy 


New Boox sy C Howarp-Hin10%, MA, 
Author of ‘Scientific Romances,” &c 


A New Era of Thought, Crown 8vo 4s 6d 


Also Screnriric Rowawncrs (Series II ), each zs 
1 Education of the Imagination. 


2 Many Dimensions. 


Series I contains —What 1s the Fourth I¥mersion °—The Persian King 
- A Picture of our Universe—Casting out the Sel —A Piane World 
Each 1s , orin One Vol, Cloth 6s 


An Introduction to'' Flatland” 


Another World ; or, The Fourth Dimension 
SCHOFIELD, MA 2s 6d 
“Itis Flatland’ popularized The analogy between the world to come 
and space of four dimensions is brought out ina very fascmaung way, and 
those whio read Mr Schofield will be sure to take up “Flatland ’ as a sequel ” 
—Graphic 


Doctors and Doctors Some Curious Chapters in Medical 
History and Quackery With Coloured Frontispiece after GILI RAY 
By GRAHAMEVERITI ós 

“ Replete with interest’ —Echo e 
“ Abounds ın amusing anecdote and quaint incident ”— Grafh 
“ Emimently readable "—Saturday Review 


SWAN SONNENSCHEIN & C3, Paternoster Square, I ondon 


ByA T 





HICKS, 


WATKIN 
ANEROID BAROMETER. 
Wholesale Manufacturerof 
All kinds of Meteorological Instruments, &c , 


SOLE MAKER 


THE NEW PATENT 
JAMES J. 


, 9, &10 Hatton Garden, London, E C. 
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CASSELL & COMPANY'S ANNOUNCEMENTS.. 


Second Edition, Price 7s 6d ` 
PRACTICAL ELECTRILITY A Laboratory and 


Lecture Cour e, for First Year Students of Electrical Engineenng, based 
on the Practical Definitions of the Electrical Units By W E- 
AYRION, FRS, Assoc Mem Inst CE With Numerous 
Illustratr ns 
“In Prof Ayrton’s ‘ Practical Electncity’ the student will find far more 
useful practical information upon instruments used by practical men than in 
any other work 1n this or any other language ’’—Flect7czan 


MANUALS OF TECHNOLOGY, 


Edited by Prof AYRTON, E B Send RICHARD WORMELL, 
THE DYEING OF TEXTILE FABRICS ByJ J. 


HUMMEL, FCS _ Professor and Director of the Dyeing Department 
o the Yorkshire College, Leeds With Numerous Diagrams 5s 


WATCH AND CLOCK MAKING By D Guascow, 
Vice Presdent, British Horological Institute 4s 6d 
STEEL AND IRON By WILLIAM Henry GREEN- 


WOOD, FCS, MIMI, &c With 97 Diagrams from Onginal 
Work ng Drawings — 5s 


SPINNING WOOLLEN AND WORSTED By W S, 
BRIGHT McLAREN, M P , Worsted Spinner Wit 69 Diagrams. 


s 6d 
CUTTING-TOOLS By Prof R H Smiru, Professor 


of Mechanical Engineering, Sir Joseph Mason's College, Birmingham 
With 14 Folding Plates and 51 Woodcuts 35 6d 


PRACTICAL MECHANICS. By Prof J Perry, 


ME Professor of Mechanical Engineering, City and Guilds of Londe 


Technical College, Finsbury With Numerous Illustrations Second 
* dition s 6r 
DESIGN "IN TEXTILE FABRICS By T R. 


ASHENHURST Head Master Textile Department, Bradford Tech- 
nical College With zo Coloured Plates and 105 Diagrams 4s 6d 


Thud Edition Just Published, Price 315 6d Demy 8v0, 544 pages, Cloth. 
THE STORY OF THE HEAVENS By SIR ROBERT 


SIAWELL BALL, LLD, FRS, FRAS Royal Astronomer of 
lre'and Fu ly Ilustrated with Coloured Plates and Wood Engravings 
j “A ‘story’ of boundless interest and exquisite beauty’ —Educatzonal 
ames 
“Far and eway the Lest book on popular astronomy we have ever seen— 
fascinat ng beyond that of any romance "—Bzr zngham Post 
“," al Last of Cassell & Company's New Volumes for the Scason 1888-89 16 








Estab 1852 PERKEN, 


“OPTIMUS” BIUNIAI LANTERN 
Panelled Mihoginy Body and Moulded 
Foot, picked out with Black Tapanned 
Stages and Tubes Achromatic Photogra- 
ph c Front Lense», Compound Condensers, 
5 125 
Ditto, ditto, with Brass Stages and Sliding 
Tubes, £2 8s 
P “OPLIMUS’ IRIPLE LANTERN 
ald 0 Panelled Mahogany Body and Moulded 
ds Foot, picked out # th Black, Brass Stages 
and lubes Achromaic Photographic 
Front Tenses, eCompound Condensers, 
£14 105 
IJ fitted wrth 3 draw Telescopic Tubes and 
entra Front Lenses, a furthes charge Also 
Jo Gas Jets taps and Bags 
SUPERIOR WORKMANSHIP GUARANTEED 





4 


Gc 








SON, & RAYMENT. “OPTIMUS. 


now Ready, and will be sent Post Free on Application 
CASSFLI & COMPANY, Limiten, J udgate Hill, London 
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33 Discounts and 


Catalogues Free- 


This Magic Lantern 1s a thoroughly practical instrument The Lens gives 
crisp definition, being a superior achromatic *photogriphic combination, 
with Rack and Pinion The Condenser ıs composed of ‘Iwo Plano Convex 
Lenses of 4-inch diameter, and the Refulgent Lamp, ‘lhree Wicks, yielding 
a brilliantly itluminated picture Japanned Body 


Complete ir Box 

Student s Lantern (to take demonstrating 
tanh) with Brass Sliding Tube 

Mahogany outside Body 

Mahogany outside Body, Briss Stages and 
Sliding Tubes 3 

Mahogany outside Body, Penelled Door, 


Brass Stages and Shding ‘Lubes 4 20 
Russian Iron Body, Brass Sliding Tube 2 50 
Russian Iron Body, w.th Side Door, Brass 

SI ding Tube 200 


MAGIC LANTERN SLIDES IN GREAT 


99 HATTON GARDEN, LONDON, E.C. 


4 
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SUBSCRIPTIONS TO “NATURE.” 
r d 


. Yearly . 6 ww eee te te ew 28 o 
Half-yearly .. 1... . +14 6 
Quarterly. . ... 2... ae 7 6 

To the United States, the Continent, &c. :— 
f s d. 
Vearly rere 4) 8 8 i sa e.. .30 6 
Half-yearly .. 2. : ..I5 6 
Quarterly ra a nr ae ea E 8 o 
To India, China, and Japan — 

i 7 s d 
Yearly . Site P ... 32 6 
Half-yearly 16 6 
Quarterly 8 6 


CHARGES FOR ADVERTISEMENTS 


Three Linestn Column 2s, 6 Qd per Line after 


ee £ s d 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column ..II1I5 0 


Half a Page, or a Column - ..3 50 
Whole Page. toe 6 6 0 


Money Orders payableto MACMILLAN & CO 
OFFICE + 29 BEDFORD STREET, STRAND, W.C. 


_ NOTICE OF REMOVAL. 
MR BRYCE-WRIGHT has the honour of informing his Clients and the 
Public that he has just completed the building of larger and more extensive 


Premises, suitable for his Mineralogical and Natural History Specimens 
In future it is desired that all communications be addressed to 


BRYCE-WRIGHT, 


MINERALOGIST AND EXPERT IN GEMS, 


The Museum, 26 Savile Row, London 
(OPPOSITE NEW BURLINGTON STREET) 


a STANL j 


Mathematical Instrument Manufacturer to H M Government, Council o 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices 
Illustrated Price List Post Free 
W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gorp MEDAL in the International Inventions Exhibition 1885 for Mathe 
matical Work Silver Medal Architects’ Exhibition, 1886 


° Address -GREAT TURNSTILE, HOLBORN, LONDON, WC 
e 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


e. 
« k CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 


JOHN J GRIFFIN AnD SONS, 22 GARRICK STREET, 
LONDON, W.C. 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89, 
COMPRESSED GAS SYSTEM. 


Most convenient, eccnomical, portable, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 


For Prices of highty-1mproved Steel Gas-Cylhnders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental find Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink Invigorating and Strengthening. 
Forsale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A., 


MINERALS. 








Mr HENSON, 97 Recent Srreri (late 277 Strand), begs to ap 
nounce that he has lately recerved some very Choice Minerals, suitable for 
Museums or Collectors 

Special Collections suitable for the Explorer, Teacher, and Student 


Scientific Apparatus of all kinds 
GEM STONES 


STONES CUT AND MOUNTED LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A FEW DOORS FROM ST JAMES’S HALL ) 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER, last Season, having been received 
with so much fayour, he respectfully mvites EARLY 
Lecturers and others, while the light 1s most favouraéle for the production 


EDWARD WARD, F.R.M.S., 


249 OXFORD STREET, MANCHESTER. 
List for One Stamp ` 
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MADE WITH BOILING WATER 


EPPS'S 


GRATEFUL—COMFCORTING. 


COCOA 


STANDARD 
PO LICIE S granted since 1865 have each year 


| exceeded £1 000,000 sums assured 

1 2 result mamtained umnterruptedly 
for so long a period by no other Office ın the Umted Kingdom Funds, 

| 6} Mill ons, increasing annually 

1 


STANDARD LIFE OFFICE, 












































- 
MADE WITH BOILING MILK 83 KING WILLIAM STREET, LONDON, E C 
a 
LONDON UNIVERSITY EXAMINATIONS. 
TUTORS. 
A. J WYATT, Esq, MA, First in Branch IV, Enghsh and French, G W HILL, Esq, BSc (Hons) MB (Hons), First Class Honours at 
Sub-Examiner of London University ee Ss i Sub -Exammier of Lond ay S Si d 
(J C V. BURTON, Esq, B Sc, First Class Honours i ‘amb and Lon Carat rangler, Ex abıtıoner, Scholar, an 
B J HAYES, Esq, BA Lond, Fust in First-C.ass Honours in Classics ' B 4 London, Double Honours in French and German (First Class), First in 
both at Inter and Final wae First-Class Honours at Intec, 
W F MASON, Esq BA Lond Furst Class Honours (Classics) at BA, ouble First-Class Hons , late Examiner 
Double Honours (French and English) at Inter Arts, Second ın Honours MA London, Gold Medallıst ın Clasics @ ° 
at Matric , Umversity Exhibitioner BA Lond, Hons n English, en German, and Classes (First Class), 
G H BRYAN, Esq , B A, Fifth Wrangler, bracketed with Senior Wrangler ‘ BSc Yo Cs a 1c Words Ceednate af AA 
as Smith’s Prizeman, Scholar of St Peters’ College, Cambridge, Fellow MLA Lond (Mathematics), and Cambndge Wrangler 
of the Camb Phil Soc B Se Lond , First in First-Class Honours both at Inter and Final 
J LOCKEY, Esq, MA London (Had 27eSuccessful Private Pupils , LLB, Forst in Frst-Class Honours Jurisprudence and Roman Law, and 
atthe BA Evans 1886 and 1887) ® Honoursman in Common Law and Equtty 
F RYLAND, Esq MA, Second in First-Class Honours (Mental and M A London (Classics), First ın First-Class Honours both ın French and @ 
Moral Science, &c ) German at BA 
TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 
C the Pass List Post free on application ë 
AT INTER SCIENCE Seber iat SCIENTIFIC, JULY 1888 9 STUDENTS PASSED 
ABSENCE OF FAILURES.—/ne record is stiff unbroken that NO STUDENT of University Correspondence College 
EVER FAILED at an Examination for which he had worked fully through the Ordinary Course 
Classes for Matric begin September 29, for Inter Arts and Science B A and B Sc, 1889, 10 the First Weeks of September and October 
"Students should jo at least a week before these dates 
The Tutoral Series embraces over Fifty Works for London University Exams Full List on application 
p š ProsrecTte AND FuLL ParticuLaRS FROM THE PRINCIPAL, UNIVERSITY CORRESPONDENCE COLLEGE, CAMBRIDGE 
r 
i sB London. SW. 
Waltham Bro: Brewers.London.SW. 
re | 
i | 
i ae iw a ET 5 PE gp 7 ERTE eee com THIS 
: iT HOLLOWAYS FILLS 
E i MLB AEE ee ma! MEDICINE 
CHEMICAL & ELECTRICAL EXPERIMENTS ' kbsa riki ae 
As used by Wm LANT CARPENTER, Esq, BA, and Prof Forges, Free | Is a Certain Cure for all Disorders of the LIVER, STOMACE 
‘Irade Hall, Manchester, before soco people | UR: E th BLO 
HUGHESS PATENT ROTARY TRIPLE Combination | AND BOWELS. A Great PURIFIER of the BLOOD, a 
a Optical Lantern La ees or Tamelight, at witaiai new form of powerfil ! Powerful Invigorator of the System, ın cases of WEAKNESS 
e 
Sevnydioeen, mt S. A paneta with Highest class Objectives, showing AND DEBILITY, and 1s unequalled m Female Complaints, 
The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for a e S A a E E 
pagrams, $ sane gi festa eae will give perfect marginal NORTH BRITISH 
e efinition Suitahle for Colleges and School Demonstration 
= MICROSCOPE ATTACHMENT for adaptıng to any Lantern R S AGRICULTU RIST, 


- New Pattern £7 155 

eDIRECT NICOL PRISM POLARISCOPE 

PATENT PAMPHENGOS gives r2-feet Pictures B J MALDEN, 
Esq , compares it tothe Limelight £2 10s 

The DOCWRA TRIPLE Finest Instrument inthe World Prze 
Medal Highest Award, Photographic Exhibition 

BIUNIALS Elegant Brass Fronts, complete Outfits, Gas-bag, &e., 
415155 60,000 Slides, 300 Lecture Sets, Science Lectures, &e Cheapest 
and Best for High class Work Illustrated Catalogue, 300 pages, Is , 
Postage, 3¢ , ditto Fgmphlets, 3d 


W. ©. HUGHES, 


s Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class 


“ 


Lancowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 


The AGRICULTURIST ts published every Wednesdayafternoon intime 
| forthe Evening Mails, and contains Reports of all the principal Britigh and 

rish Markets of the week 

Thespecialattentionof Land Agents isdirected totheAGRICULTURI STe 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale 

Advertisers addressing themselves to Farmers wil! find the AGRICUL. ° 
TURIST a first-class medium for reaching that Class 


Price3@ By post 34¢ Annual Subscription, payable inadvance, 14$ 


l the chief Agricultural Journalin Scotland, circufates extensively among 
i) 
| 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
| Luidon,E C Money Orders payableto C and R ANDERSON 
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MESSRS. MACMILLAN AND 00/8 MATHEMATICAL WORKS | 
° 1 i LI 
TRIGONOMETRY. HIGHER MATHEMATICS (continued). 
1 ~ 
Trigonometry for Beginners, as far as the Solution of Geometrical Comes. An Elementary Treatise Drawn up 
r! in accordance with the Syllabus issued by the Society for the Improve 
Triangles Ew Rev J B LOCK, M A, Sentor Fellow, Assistant Tuto ment of Geometrical Teach ng By A COCKSHOTYS, M A, formerly 
and Lecturer of Caius College, Teacker of Physics in the University o rellow and Assistant Tutor of Timty College, Cambridge, and Assistant 
Cambridge , formerly Assistant Master at Eton Globe 8vo 2s 6¢ Master at kton and Rey F B WALIERS, MA, Fellow of Queens 
Elementary Trigonometry. By the same Author Fifth College, Cambridge, and Principal of King Wilham’s College, Isle of 
Edition (in this edition the chapter on Logarithms has been carefully re 5 Man With Diagrams Crown vo Lz the press 
ao Globe Be. £ d a ; fe Key mf a the press i Apphed Mechanics. an Elementary General Introduction to 
r OUTH c writes —“It is an able treatise It > 
takes the difficulties of the ‘subject one at a time, and so leads the young the Theory ofS curevand Machines By JAMES E COT of Naval 


student easily along ” Engineers, Professor of Applied Mechanics in the Royal Naval College, 
Higher Trigonometry. By the same Author Fifth Edi Greenwich Medium 8vo 185 
tion Globe 8vo 4s 6g Both Parts complete ın One Volume Globe Electric Light Arithmetic. By R E Day, MA, 
8vo 7s 6d Evening Lecturer 1 Experimental Physics at King’s College, Londone 
An Elementary Treatise on Plane Trigonometry: Pott 8vo 2s 
Watt Examples By R D BEASLEY, MA Ninth Edition, Re Geometrical Treatise on Conic Sections By W H 
vited ai Enlarged “Crown8vo 3s 6d DREW, MA, St Johns College, Cambridge New Edition, En- 
A Treatise on Spherical Trigonometry. With Numerous larged Crown 8o 5$ 
Eaamples By WILLIAM J M CLELLAND, Sch B A, Prnapilof Exereıses 1n Analytıcal Geometry. Compiled and Ar- 
the Incorporated Society’s School Santry, Dublin, and THOMAS ranged by J M DYER, MA, Sentor Mathematical Master in the 


PRESTON, SchBA In Two Parts Crown 8vo Part I Io the ' ` Jl W 
End of Solution of Triangles, 4s 62 PartII , 5s Classical eer of Cheltenham College ith Illustrations 


e The Elements of Plane and Spherical Trigonometry. | Constructive Geometry of Plane Curves By T H 


By dı C SNOWBALL, MA Fourteenth Eliton Crown 8vo | EAGLLS, M A, Instructor in Geometrical Drawing, atd Lecturer in 

7s ‘Architecture at the Royal Indian Engineering College, Cooper's Hill 
Trigonometry for Beginners. By I ToDHUNTER, | With Numerous Examples Crown 8vo 125 

MA, FRS, DSc, late of St John’s College, Cambridge Wath | Note-book on Practical Solid or Descriptive Geometry 

Numerous Examples New kdition 8mo 2s 6d KEY 8s 6¢ : Containing Problems with help for Solutions By J H EDGAR,M A, 
Plane Trigonometry. For Schools and Colleges By the ! Lecturer on Mechanical Drawing at the Royal School of Mines, and G 

Same New Edition ‘Crown8vo ss KEY ros 6d S PRIICHiRD Fourth dition, Revised by ARTHUR MEBZE 


A Glove 8vo 4s 6d 
l 
A Treatise on Spherical Trigonometry. By the Same mhe Differential Calculus. 


New Edition, Enlarged Crown8vo 4s 62 With Applications and 


| Numerous Examples An Elementary Treatise by JOSEPH ED- 
bax ee aie Ace WARDS, M A, formerly Fellow of Sidney Sussex College, Cambridge 
HIGHER MATHEMATICS © Crown 8yo Ios 6d 


, An Elementary Treatise on Trilinear Co-ordinates 
ai 
Elementary Treatise on „Partal Differential Equa the Method of Reciprocal Polars, and the Theory of Projectors By the 


Rev N M FERRERS, M A, Master of Gonville and Caius College, 


Re ARTE c Es ney, ha ame Royal With Diagrams Cambridge New Edition, Revised Crown 8vo 6s 6d 
On the Algebraical and Numerical Theory of Errors ' An Elementary Treatise on Spherical Harmonies, and 
of OBSERVATIONS and the COMBINATI)N of OBSERVA- pele eg foie WIH THEM By the same Author 
TIONS By the same Author Second Edition, Revised C l Pa 7 i 
TIONS „Py the same Author Second Edmon, eved TOWE A Treatise on Differential Equations By ANDREW 
D RUSSLILIORSYIH, MA, FR S, Fellow and Assistant Tutor of 
Elementary Apphed Mechanics. Being the simpler and Trinity College, Cambridge 8vo 14s 


more practical Cases of Stress and Strain wrought out individually from 
first principles by means of Elementary Mathemaucs By T ALEX- An Elementary Treatise on Curve Tiacmg By 


ANDER, C E , Professor of Civil Engineering in the Imperial College + PERCIVAL FROST, MA, DSc, formerly Fellow of St John’s 

of Engineering, Tohe1, Japan Part 1 Crown 8vo 4s 6a i College, Cambriuge , Xtathematical Lecturer at King’s College 8vo 
Elementary Applied Mechanics, By THomas ALEX- 12s 

ANDER, CE, Professor of Engineering in the Imperial College of Solid Geometry By the same Author Thnd Edition Demy 

Engineering, Tokei, Japan, and ARIHUR WATSON 1HOMSON, 8vo 16s HINTS FOR IKE SOLUTION 8vo 8s 62 

CE BSc, Professor of Engineering at the Royal College, Cirencester s 

Part JI TRANSVERSE STRESS Crown8vo 10s 6d | A Treatise on Elementary Statics. By JonN GREAVES, 


The Calculus of Finite Differences. By G Boots, M A, Fellow and Mathematical Lecturer of Christ’s College, Cambridge. 
DCL, FRS, late Professor of Mathematics in the Queen’s Uni- Second Idition, Revised Crown 8x0 6s 6d 
versity, Ireland ‘Third Edition, Revised by J F Moutton Crown ' Statics for Beginners. By the same Author 
8vo 105 6d t (Joninediately 
A Treatise on the Calculus of Variations. Ananged Differential and Integral Calculus. With Applications 
with the purpose of Introducing, as well as Illustrating, 1ts Principles to ByA G GREENHILL, M A, Professor of Mathematics to the Senior 


the Reader by means of Problems and Designed to present ın all Ciass of Artillery Officers, Woolwich, and Examiner ın Mathematics to 
ImportantgParteulare a Complete View of the Present State of the ' the University of London Crown 8vo 7s 6d -_ 
Science y LEWIS BUFFETT CARLL,AM Demy 8vo 21s, 


An Elementary Treatise on the Differential and 
An Elementary Treatise on the Planetary Theory, INTEGRAL CALCULUS, for the Use of Colleges and Schools By 


By C H H CHEXNE, MA, FRAS With a Collection of G W HEMMING, M A, Fellow of St John’s College, Cambridge 
Problems ‘Lhird Edition Edited by Rev A FRrewan, MA, Second Edition, with Corrections and cane 8vo m meg 


FRAS Crowa8vo 7s 6d 
i The Mathematical Theory of Perfectly Elastic Solids. 
A Collection of Elementary Test-Questions in Pure with a short account of Viscous Fluids An Elementary Lreatise @ By 


AND MIXED MATHEMATICS, with Answers and Appendices on WILLIAM JOHN IBBE1SON, M A. Fellow of the Royal A: 
D 0 MA yal Astro- 
Synthetic Division, and on the Solution of Numerical Equations by nomical RMO and of the Cambridge Philosophical Society, Member 


etornsrs Method By JAMES R CHRISTIE, F RS, Royal Mih- of the London Mathematical Society, late Semor Scholar of Clare 
tary Academy, Woolwich Crown 8vo 8s 6d College, Cambridge 8vo 215 
S x 


e Mechanical Theory of Heat, By Rees Trans- | A Treatise on the Theory of Friction. By Joun H 
lated by WarTER R ` BROWNE, M A, late Fellow of Trimty College, 
Cambridge Crown 8vo os 6¢ JELLE11, B D , Provost of 1rınıty College, Dublin , President of the 
Royal Irish Æcademy 8vo 8s 6d « 


e 
The Elements of Dynamic. An Introduction to the Study , Integral Calgulus, an Elementary Treatise on the , Founded 


of Motion and Rest in Solid and Fluid Bodies By W K CLIFFORD y 
FRS, late Professor of Applied Mathematics and Mechanics at on the Methoc of Rates or Fluxions By WILLIAM WOOLSEY 
University College, London PartI KINEMATIC Crown 8vo Books JOHNSON, Professor of Mathematics at the US Naval Academy, 
I-III 7s 6d , Book IV and Appendix, 6s ‘Annopolis, Maryland Demy 8vo gs 


MACMILLAN AND CO., LONDON. [2] 
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Ladies write for Patterns, and save from 25 to 40 per cent. by purchasing direct from the Darlington Looms, 


EXQUISITE DRESS ` 


ALL IN THE LATEST FASHION 


e 
For Ladies, Children, and Gentlemen Straight from the Weaver to the Wearer Fresh from the Darlington 
Looms at Loom Prices 


1000 PATTERNS FREE 


arlington 
Dress 


e 
. 
, 
‘ 


Fabrics 


CROSS-WARP SERGES, «+i MERINOS AND CASHMERES, 


ALL EXQUISITE FABRICS, RENOWNED FOR THEIR STYLISH APPEARANCE, THOROUGH MONEY 
VALUE, AND HARD WEARING QUALITIES 


Se I 8 9 I 
A SSS ad 





















THE LATEST NOVELTY, -=f k ==, These Splendid Goods are 
een ie es ee =a fim, sold Direct to the Public, 
THE DARLINGTON ED al peat ; ats eee. Without the Intervention of 





ROYAL VICTORIA ege et 
- AMAZON” Eci 


a7? R E, A 
trr SFG = 


CLOTH. =k 


Specially Dyed and === == = 
i i SSS eee how short, and any article not 
Finished for Winter : = approved will be changed unthtn 
Costumes. ENE eeoa ae seven days | m 
SS = The MILLS DARLINGTON . = da 


“e ALL PARCBLS DELIVERED CARRIAGE PAID fo any Rarlway Station in the United Kingdom, and all 


order, are executed the same day as recerved, 


HENRY PEASE & GO.’S SUCCESSORS, wanvracrunees, THE MILLS, DARLINGTON, 
J * ILLUSTRATED CATALOGUE OF 60 PAGES, POST FREE ESTABLISHED 1752, 


, Printed by RicHarp Cray AND Sons, LIMITED, at 7 and 8 Bread Street Hull, Queen Victoria Street, m the City of London, and Published by 
MACMILLAN AND Co »at the Gffice, 29 and 30 Bedford Street, Covent Garden —Tuuxpsvay, October 11, 1888 


=# Wholesale Merchants, Agents, 
yg, Drapers, or Middlemen, all ° 
= Intermediate profits being 
> given to the Purchaser. 
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> Any Length ıs Cut, no matter 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“To the sohd ground 
Of Nature trusts the mind which builds for aye ”—WORDSW ORTH 
































koala? 2 + ai mea anita a e arn — a a a a E E El ESS COME = pal 
No. 990, VOL. 38 ] THURSDAY, OCTOBER 18, 1888, [PRICE SIXPENCE, 
Registered as a Newspaper at the General Post Office ] — (All Rights are Reserved 








. THE NEW PATENT amu 
warki anero Barowerer,, EYESIGHT. 


Experiments recently made at the British 
strana (he mentiaa | Association proved that comparatively few 
of Maver WATKIN, | people have equal sight with both eyes It 
three Circles of Figures follows that the only way to preserve the 
vision unimpaired whénever spectacles are 
required 1s to have them made specially to 
suit the wearer For full information on 
this important subject see the Sixth Edition 
of “Our Eyes,” price One Shilling, of all 
Booksellers, or sent free for 1s 2a, by 
the Author, Jonny Browninc, Ophthalmic 
Optician and Specialist in Spectacles, 15 


Kensington Crescent, W., and 63 Strand, 
WC. 


THE FROST. 
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Cac instead of ove, thus 
KI giving a much more open 


f Q, Le ç 
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scale, combined with 
greater length of range 
It ıs marvgllously accu- 
rate and sensitive, and 
has been correctly de- 
scribed as the 


“ Aneroid of the 
Future ” 


x 
X JNICKS, 





d, d. HICKS, 
8,9, & 10 
Hatton Garden, 

London, E.C. 


R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 














PRICES £s d 
Stand, with r-in. Opyject- 
glass and 1 Eye-piece 22 0 
Stand, with I-in, and j-in 
Object-glasses 38 3 0 


Stand, with 1 Eye-piece, 4-in 
and -m Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Minor, in 


Case 44 0 


F Full Descriptive Pamphlet sent on 
4 Application to 


Tans -~ SS Sees 


R. &J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885 


It also mndicates the presert temperature as an ordin*ry thermometer 

The be'l can be placed in che gardener s cottage, or at any other conveniert 
spot Price, including bel, battery, the:mometer, and 50 feet of double 
connecting wire, £1 10S 


NEGRETTI & ZAMBRA 
Opticians AND SCIENSIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOI PORN VIADUCT EC 
Branches —45 CORNHILL, 122 RLGENT STREET 
Photographers at the CRYSTAL PALACE 


egrettiand Zambra s Illustrated Cat-logue 1220o Engravings Price ss 6d 
lerephone No 6583 
e 
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ROYAL COLLEGE OF SCIENCE, 
DUBLIN 


DEMONSTRATORSHIP IN PALAONTOLOGY AND BIOLOGY 


A DEMONSTRATOR ın the above Suùjects ıs required for this Col 
lege to assist the Professors of Geology, Botany and Zoolozy He will be 
required to give twenty five Demonstrations n Palzonto!ngy to the Students 
in Geology, and to give the rest of Ins time ta the Biological Students He 
wili receive his instructions from the Professcrs 

Salary, £100 per annum 

Applications an] References to be sent to the SECRETAR) of the College, 
Stephen’s Green, Dublin 


EXPERIMENTAL PHYSICS. _ 
“VENING CLASSES 


(LECTURES AND LABORATORY WORK) 


Are conducted at the Birkbeck Institution, Bream’s Build ngs, Chancery 
Lane, E C, to prepare Candidates for the following Examinations — 


Lonpon University —Matriculation, Preliminary. Scientific, Inter 

mediate Science (Pass and Honc urs), and B Sc (Pass and Honours 
SCIENCE AND ArT DEPART\ENT —F lementary, Advanced, and Honours 
ROYAL UNIVERSITY OF IRELAND—B A (Pass and Hon urs), MA, &c 
ARMY EXAMINATIONS, CAMBRIDGF HIGHER LocaL, &c, &c 


For detailed Prospectus and List of Successes, apply to the SECRITARY 
of the Physics Classes 





UNIVERSITY COLLEGE, DUNDEE > 


PrincipaLc—W PETERSON, MA din and Oxon, ILD 
St Andrews 


Mor anes and Natural Philo-) prof Jo E'A STEGGALL, M A 
Assistant Lectures and Demonstrator in the Physical Lahoratory— 
J M Cowan, MA, Btc (Glasgow) 
Chemistry {Prof T ree D Se Lond, B Sc 
> 
Assistant Lecturer and Demonstrator in the Chemi al Laboratory— 
Anprew Tuomion, MA, D Sc 
Engineenng and Drawing Prof J A EWING, BSc Fdn, FRS 
Assistant and Lecturer m Diawing— 
Luowas Rrip 
JProf DArcy W 





Tuowrson, BA 


Biology t Cantab 
Botany k Prof Patrick GEDDES 
Anatomy Prof A M Patersoxv, M D Edin 


Classics and Ancient History Ihe PRINCIPAL 
Assistant Lecturer atid Lecturer in Logu — 
GILBERT F LLioT, BA Oxon 
English T a odan ie ae Prof Iuowas Girray, M A Edin 
French and German Lecturer, HENRY Dt avac 


The Systematic Instruction given in the above Subjects 1s such as ıs 
required for the Matriculation and Intermediite Fxaminations in Arts and 
Science of the University of London, for the Degrees of BSc and I) Sc of 
the University of St Andrews, for two of the three years of Study required 
for graduation in Science in the University of Edinburgh and for the L L A 
Cert ficate for W men 

The Laboratories of the College and «f the Technical Institute ın connec- 
tion therewith, afford every facility for instruction in Chemistry (includ ng 
Dyemg and Bleaching), Apphed Mechanics, Phys cs, Pngincering (Mech- 
anical and Civil), Applied Electricity and Drawing 

MEDICAI DF PART MENIT —Ine recessary Instruction 1s provided 
in the Subjects required for the various Midt al Prelimimary } \aminations 
The Systemat c and Practical Classes in Chemistry, Biology and Botany 
are already recognized by the University of E dinburgh ad by meins of 
these Classes, along with Practical Anatomy and Hospital Practice, Students 


may complete two iun: Medic: 
SHIELL & SMal I, Secretaries 











~ SUNDAY LECTURE SOCIETY. 


President 
THOMAS HFNRY HUXLEY, Fso, LLD, FRS, FIS 
Vice Presidents 


Professor Alexinder Bain, LL D Right Hon Tord Hobhouse, 
Professor George H Darwin, M A, ! KCSI 

LLD,FRS ' Beuamin Ward Richardson, Esg, 
Warren De La Rue, Esq, PhD, MI FERS 

FRS George Joha Romanes, Esq, M A 
Edward Frankland, Esq, DCL, LLD ERS 

PhD,FRS Herbe t Spencer, Esq 


James ey wod Esq, FRS, | Jehn Tyndall, £4, LLD, FRS 
I 


ST GFORGE S HAIL, I ANGEAM PI ACI 

The opemng Iecture neat Sunday afternoon (October 21), at 4 oclack 
precisely, will be by WM LANI CARPI NIER Esq BA, BSc, on 
“Electric lighting 1ts Present Position and Prospects (with © iy hydrogen 
Lantern Illustrations and haperiments) 

Members’ Annual Subscription, £1 due October r 

Tickets for this ser cs (one for cach J ecture) to a Sixienni Stars now 
reduced to 1s 6 
* For Tickets and Lists of the published Lectures apply by etter, incIgsing 
Remittance, to the Hon Ireasurer, Wy Heyg Doster, Esq, 15 
Gloucester Crescent, Hyde Park, W 

Payment at the Door —Admussion One Shilhng (Resers ed Szats) Siapence, 
and One Penny i 


NATURE 


ee ee 18, 1888 - 
| LIVING SPECIMENS FOR THE ‘SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIESEXHIBITION to ,° 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMIN@HAM, 


Who last week sent to his subscribers Fredericella sultana, with sketch and 
descr.ption He also sent out Volvoa globator, Pedalion mira, Cristatella 
mucedo, Alcy onella fungosa. Paludicella Ehrenbergi, Plumatella Brachfonus 
pala Melicerta ringens, Stephanoceros, also Amocba, Hydra, Vorttcella, 
Crayfish and other Specimens for Biological Laboratory work 

Weekly announcements will be made ın this place of Organisms T B. 


1s supplying 
Specimen Tube, One Shilling, post free. 


Twenty sıx Tubes in Course of Stx Months for Subscription of £1 18, 
or Twelve Tubes for ros 6a e 


Portfolio of Drawings, Eleven Parts, rs each 


An ASSOC ROYAL SCH MINES (Normal 


Sch Sc) ıs very desirous of cb aimng an Immediate Engagement in 
any cipacity, Scientific much preferred , Scholarship holder atN SS 
many Certrficates from South Kensington and elsewhere , some acquaint- 
ane with French, German and Span sh —Apply Ġ W C, 38, 
Fentimin Road, Clapham Road, London, S W 


KING’S COLLEGE, LONDON? 


BACTERIOI OGICAL LABORATORY, 


The WINTFR COURSE commences NOVEMBER 1 

Practical Instruction, under the personal superintendence of Prof- 
Crooxsnank, 1s given dauy, from 1o am to 4pm, eacept Saturday, 
when the I aboratory 1s closed at 1 pm 

Tectures dung November daily, except Saturday, from 12 p m to t p 

Fees —For the whole Course, £5 5s , for the Lectures and Demonstrations, 


43 35 
Jw CUNNINGHAM, Secretary 


AUTUMN TOUR IN THE MEDITERRANEAN. 





The Orient Company will despatch their large full powered steamship 
Garonne, 3876 tons ea 3000 horse power from Tilbury Docks London, 
on November 15, for a five weeks’ cruise, visiting Lisbon, Tangier, Gibraltar, 
Algiers, Palermo Naples, Leghorn, Genoa, Nice (for Riviera), Malaga, &c , 
arriving in London on December 22 

‘Lhe Garonne ıs fitted wih the electric hght, hot and cold baths, &c 
Cuisine of the highest order Number of passengers str ctly limited 

An eaperienced vargcon wll be carried 

anagers —F Green o, 
Anderson, Anderson & Co , } Fenchurch Avenue, E C 

For terms ard other parti.ulars apply to the latter firm, or to the Wesr 
Erd Agents, Grindlay g Co, 55 Parliament Street, S W 


TO STUDENTS —One or Two Students 


offered good BYARD AND RESIDENCE ın lady’s superior house 
Ten minutes from Science Schools &c Apartments if preferred 
Bath —Mrs A, 75 Findorough Road, South Kensington 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm LANT CARPLNTER, Esq, BA, and Prof Forges, Free 
‘Irade Hall, Manchester, before 5000 people ~ 


HUGHESS PATENT ROTARY TRIPLE Combination 
Optical I antern for Electric er Timelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest class Objectives, showing 
Eye of Fly 78 feet in diameter 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for e 
Diagrams, &c This magnificent Instrument will give perfect margina} 
definition Suitable for Colleges aid School Demonstr&ion 

ee nei ATTACHMENT for adapting to any Lantern 
New Pattern £7 

DIRECT NICOL PRISM POLARISCOPE 

PATENT PAMPHEN GOS ewes r2-feet Pictures 
Esq , compares ıt tothe Iıme ight £2 105 

The DOCWRA TRIPLE ‘Finest Instrument inthe World Prize 
Medil Highest Award, Photographic Eahbition ° 

BIUNIALS F legant Brass tronts, complete Outfits, Gas-bag, &c 
415158 60,coo SI des, 300 Lecture Sets, Science Lectures, &c Cheapest 
and Best for High class Work Illustrated Catalogue, 300 pages, 1s , 
Postage, 3a , ditto Pamphle.s, 3d 








B J Maney, 


W. C. HUGHES, ° e 


Patentee, Inventor, and Specialist, á 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N- 


Inventor of tne Giant Aphengescope, Opt cal and Physical Apparatus 
of the Highest Class. 


` 
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Sale by Auction. 


TUESDAY and W EDNESDAY, October 23 and 24 


SCIENTIFIC INSIRUMENTS FORMED BY THE LATE W G 
LETTSOM, ESQ , OF 142 NORWOOD ROAD, LOWLR NORWOOD 


Mr. J. C STEVENS will Sell by Auction, 


at his Great Rooms 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDA\ , October 23 and 24, at half past 12 precisely each 
day, a Collection of Valuable Spec roscopes and Polariscopes, by 
Browning, Ladd, Solel, Merz, Zeiss, Steinheil, and other makers, 
quantity of Valuable Spec mens of ditto Equatorial and other Tele 
scopes, Holtz and Wimshurst Electrical Machines choice assortment of 
Microscopic Objects Chronometers, Demonstrating I anterns and Slides, 
Heliostats, Comb ned Spectrosc pe and (som meter by Starke Difhiac 
tion Gratings, Prisms in Quartz, Rock Salt, Didymium, Erbia Dense 
Giass, &c , Induction Coil, Geisslers lubes, Cr okes s Radiometer 
and Radiant-Matter Tubes Altazimuth Instrument-, Magnetic and 
other Apparatus Alo the Library, Book cases, Collection of Minerals, 
Cabinets, &c 

On View the day prior f om 11 ti'l 5 and Mornings of Sale, 
and Catalogues hid 





MINERALS. 
7 ieee tee es Yi 
Mr HENSON, 97 REGENT STREET (late 277 Strand), 
nounce that he has lately received some very Choice Minerals, 
Museums or Collectors 


Spec.al Collections suitable for the Eaplorer, Teacher, and Student 
Scientific Apparatus of all kinds 


i GEM STONES 
STONES CUT AND MOUNTED 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W 


(A FFW DOORS FROM ST JA 15'S HALL ) 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E WARD, MANCHESTER last Season, having been received 
with so much favour, he respectfully mvites EARLY ORDERS from 
Lecturers and others, while the light 1s most favourable for the production 


EDWARD WARD, F.R.MLS., 
249 OXFORD STREET, MANCHESTER, 
List for One Stamp 


begs to an 
suitable for 


Lussons GIVEN 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 





DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. | REDUCED PRICES, sent post 
j free on application to E DENT 

&, i and Co, Makers to the Queen, 
| 61 STRAND, LONDON, WC., 
l 


or 4 ROYAL EXCHANGE 





Sa we 
6 2 J O n 
2 2 >a 
o & Qc 
e50 Pure Concentrated og 
> 3 8 
% 2 eE 
< hs 3 
c - 





Excellent Copies of the actual, natural Handwriting. also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type Writingare easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


gery fluid nk, used withordinary pen and paper Auto Circulars resemble 
written letters Used atthe House of Lords, &c 


AUTOCOPYIST DEPT (AET Co, Ld), 
London Wall, London, and 52 Princess Street, Manchester 


' 
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INTERNATIONAL SCIENTIFIC SERIES. 


The New Volume ın the above Serres, 
entitled “On the SENSES and IN- 
TELLIGENCE of ANIMALS, with 
SPECIAL REFERENCE to IN- 
SECTS,’ by Sr JOHN LUBBOCK, 
Bart, MP, ıs ready this day at all 
Booksellers Huth 100 Sllustrations. 
Price 5s 


London KFGAS PAUL, TRENCH, & CO 


OUR MORALITY AND THE MORAL 
QUFSLION By TIONIL BLALE,F RS, Professor of Medicine 
in Kug s College, I ondon 

J &a CHURCHILL 








Lhis Day 1s Pabħshgd, New and Cheaper Edition 


WANDERINGS IN CHINA By C F 


GORDON CUMMING, Author of “At Home in Fp,” “A Lady's 
Cruise mn a French Man o.-Wai,” “ Fire Fountains” ‘Lhird Edition 
With Portr ut of the Autho and otter Illustrations Complete in One 
Volume vo, ros 


“ Miss Gordon Cumming’s journal should stand ın the first rank of books 
of travel for it 15 always interesting, o ten amusing, and full cf valuable 
irf rmat on g uthered at frot hand she has written many good books, 
and this 1s one of the very best of them ’—S? James s Gazette 

“We know of no bork of travel which sketches so graphically the 
‘heathen Chinee’ and his surroundings, whether in the sweltering citie» of 
the south, or in dirt begrimec. Peking, as Miss Gordon Cummings new 
work ”— itheneum 

“We can safely say that she aw more of China and the Chinese thin any 
recent traveller who has tahen the public into his confidence And not cnly 
so but she has thoroughly appreciated what she saw, and by the aid of a 
gray hic pen has given us an e-cellent book on the country and people ’’— 
Academy 

“It as one cf the most infarmmng books en China that has ever been 
written in F'nglish A work picked full of interesting facts about 
act malities’ in China, ard mos: readable and entertaining from beginning to 
end —Centemporary Kiviw 


WILLIAM BI ACKWOOD & SONS, Edinburgh and London 





“CHALLENGER” EXPEDITION, 
1873-76 
zol XXVII , price xs, now ready, containing Reports on the Anomusa, 
the Anatomy of the Deep sea Molluscs Phoronis Bushu, and Tumcati 
For Review of Vol XXVI, see NATURF, October rı Complete Sets of 
this valuable Work will srobab y soon become scarce Catalogues sent on 
application . pian 
EYRE & SPOTTISWOODE, 
Official Publishers, 
FAST HARDING SIREET, IONDON, EC 





This Day Crown 8vo 7s 6d, Cloth (Post free) 
THE METALLURGY OF GOLD A 


Practical Treatise on the Metallugical Treatment of Gold beaung 
Ores, including the Processes of Concentration and Chlorination, and 
the Assaying and Refning of Gold _ By M EISSLER, Mining Ln- 
gineer, formerly Assistant As»2}er cf the US Mmt, San Franc sco 
With go INustrations 
London CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, L C 
e 





Now Ready, pp 22, with r Photo Piate and 6 Woodcuts 
INSTRUCTIONS FOR OBSERVING CLOUDS 
ON LAND AND SEA 

By Hon. RALPH ABERCROMBY, FQ Met Soc 


© Price rs 67 


London E STANFORD. 


= 99 HATTON GARDEN, LONDON, E.C. 
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COMPLETION : 


OF THE 








HNCYCLOP AIDIA 
BRITANNICA. 


. NINTH EDITION. 
EDITED BY THOMAS SPENCER BAYNES, LED. 


AND 


W. ROBERTSON SMITH, LL.D. 


ASSISTED BY 1145 CONTRIBUTORS. 


VOLUME XXIV. (URA-ZYM 


Will be published early next month. 


Edinburgh Apam ann Cmartes BLACK 











ww sx PERKEN, SON, & RAYMENT. “OPTIMUS.” amuses 


This Magic Lantern 1s efficient for exhibitions The Lens gives crisp 
Panelled Mahogany Body and Moulded 


defini 10n, being a superior achromauc photographic combination with Rack 
Foot, picked out with Black, Japanned | and Pinion ‘The Condenser 1s composed of !wo Plana Convex I enses of 
Stages and Tubes, Acnromanc Pho ogri 4anch diameter, and the Three Wick Refulgent Lamp yields a brilhantly 
phic Front Lenses, Compound aa oe illuminated picture Japanned Body 

5S 120 




















D 1 sd 
Ditto, ditto, with Brass Stages and Shding L Complete in Box oe o 
Maps £ 8o | Student’s Lantern (to take demonstrating i 
“OPLIMUS” TRIPLE LANTERN tanx) with Brass Sud ng Tube 2 20 | Hi 
Panelléd Mahogany Body and Voulded Mahegany outside Body 2 26 ae 
= Foot, picked out with Black, Brass Stages | Mahogany outside Body, Brass Stages and poe ir aging 
em and Luses, Achromiuc Photographic Sliding Tubes 3120 E all mn i 
=f pen Front Lenses, Compound Condensers, Mahogany outside Body, Perelled Door, (ee TA $ 
z TPS 14 100 È Brass Stages and Slicing Tubes m 4 2 A lij if i) 
[fitted with 3 draw Tekescopre Tubes and ussian tron body, Drass Siding lube 2 50 eS lH 
ertral ront Lenses il ee gor Also | Russian Iron Body, with Side Door, Brass s£ ie 
Jor Gas Jets, (aps and Bags Sl ding Lube 2100 = A= 





SUPERIOR WORKMANSHIP GUARANTELD | MAGIC LANTERN SLIDES IN GREAT VARIETY 





a 


FOR PROJECTION." better results than any other form 


of Lantern Polarıscope 
For Particulars of POLARISCOPES 
af and MICRO-POLARISCOPES for 
Sae Screen Projection, LANTERN MI- 
A CROSCOPES, OPTICAL and ELEC- 
IRIC LANIERNS,’SLIDES, &c ,see 
| Catalogue, 4 Stamps 


Screnti%c Apparatus of every Descrip- 
tron for Colleges, Institutions, &¢ 


e 
Salver Medal Inventions Eahibition 1889 





NEW NICOL PRISM POLARISCOPE 


| 
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NIWTON 2Co 
AKERS 
LONDON 








j Le ' - NEWTON & CO., 
ji i pi i a uth cE and the ‘Gove oe ne, Ag its by Ap. 

AGUA UATE APT TPO TA PTT) ATT AT TT T and the Government, Agents by Ap- 

Rc a re ce ie setes E 2er DE 
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sposcrrions 70 wan” T QXYHYDROGEN LIMELIGHT. 
3 d 
ta Yearly s acd K i a a a ww oe 8 OO r 
flalf-yearly . 2% ie -14 6 
Quarterly s. se we ee te we 7 6 
To the United States, the ENTE &e.: SEASON 188: 1888-89. 
3 a. ay 
Vearly coer ta. Stee eee .30 6 
Hearty es 140 8 COMPRESSED GAS SYSTEM. 
Quarterly e oo 8 o Most convenient, economical, portable, and safe for Lantern Work, Photo- 
To India, China, and eee see graphy, Theatneils, Morse Code Signalling, Blowp:pes for Brazing and 
s d Welding, Balloon Inflation, and other uses 
E ai n% ane ° } : a eee of highly-amproved Steel Gas Cy'inders and other Apparatus, 
Quarterly .. 8 6 





CHARGES FOR ADVERTISEMENTS, 
Three Linesin Column 2s 6d., 9d per Line after | 


s 
One-Eighth Page, or Quarter Column. 018 6 
Quarter Page, or Halfa Column. -I 315 0 
Halfa Page, ora Column , 350 
Whole Page 660 


Money Orders payable to MA CMILLA N& CO 
OFFICE 29 BEDFORD STREET, s STRAND, w Cs 





Bary ‘ot ‘Societies . 
LONDON 
MONDAY, QUTOBER 22 
THE SOCIETY FOR THF PROMOTION OF e HeritSit Srupies, at 5 


s 


Se So 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 





BROWN & POLSON'S 


CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room 








e 
Mathematical Instrument Manufacturer to H M Government, Counci) o 
India, Scienceand Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Ofthe Highest Quality and Finish, atthe most Moderate Prices 
Illustrated Price List Post Free 


"w È S obtamed tke only Medal in the Great Exhibition of 1862for 
sxcellence of Construction of Mathematical Instruments, and the only 


SOLD MEDAL ın the International Inventions Exhibition 1885 for Mathe- 


tatical Work Silver Medal Architects’ Exhibition, 1886 
Address —GREATTURNSTILE, HOLBORN, LONDON, W C 


MADE, WITH | BOILING WATER 


EPPS’S 


e ° GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 








HOWARD LANE & CO., 
175, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


Hse rds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Dehcious Drink Invigorating and Strengthening. 

For sale by all chemists 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R, I., U.S.A, 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7@ POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts 
Most Complete and Cheapest List of Apparatus 
JOHN J GRIFFIN AnD SONS, 22 GARRICK STREET, 


LONDON, we 
INFALLIBLE 


|HOLLOWAYS OINTMENT ne 


For RAD LEGS, BAD BREASI>, OLD WOUNDS, SORES and 
ULCERS. If efcectuail$ rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS, and for 
GOUT, RHEUMATISN, and all Sku Diseases 1t 19 unequalled, 





AN 
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LONDON UNIVERSITY EXAMINATIONS: 


TUTORS. 


LJ 
A. J WYATT, Esq, MA, Furst in Branch IV, Enghsh and French, G W HILL, Esq, BSc (Hons) MB (Hons )}, First Class Hongurs at 





Sub-Examiner of London University Inter B Sc , Sub-Examiner of Lond Univ 
C V BURTON, Esq , B Sc, First Class Honours M A Camb and Lond Un vs, Wrangler, Exhibitioner, Scholar, and 
k : j k Goldsmith Prizeman 
B J HAYES, Esq, BA Lond, First in First Class Honours in Classics BA London, Double Honours m French and German (First Class), First in 
both at Inter and Final First-Class Honours at [Inter 
W F MASON, Esq BA Lond, First-Class Honours (Classics) at BA, M A Double First-Class Hons, late Examiner 


at Matric , University Exhibitioner BA Lond, Hons in Englısh French, German, and Classics (First Class), 


G H BRYAN, Esq ,B A, Fifth Wrangler, bracheted with Senior Wrangler iw I, Class LI , Classical ‘Impos, Camiridge 


, BSc, FCS, FIC, Honours Graduate of London 
as Smith’s Prizeman, Scholar of St Peters’ College, Cambridge, Fellow MA Lond (Mathematics), and Cambridge Wrangler 


of the Camb Phil Soc 
B Sc Lond , First in First-Class Honours both at Inter and Final 
J LOCKEY, Esq, MA London (Had 27 Successful Private Pups LLB » First in First Class Honours, Jurisprudence, and Roman Law, and 


Double Honours (French and English) at Inter Arts, Second in Honours f MA Loncon Gold Medallist in Classics 
1 
+ 


at the BA Exams ,1886 and 1887 ) $ Honoursman ın Common Law and Equity 
F RYLAND, Esq, MA, Second in First Class Honours (Mental and M A London (Classics), First ın First-Class Honours both in French and 
Moral Science, &c ) German at BA 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS 
96 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the Pass List Post free on application 
AT INTER SCIENCE AND PRELIM SCIENTIFIC, JULY 1888 9 STUDENTS PASSED 
ABSENCE OF FAILURES.—7he record s stiff unbroken that NO STUDENT of University Correspondence College 
EVER FAILED at an Examination for which he had worked fully through the Ordinary Course 
Classes for Matric begin September 29, for Inter Arts and Science B A and B Sc, 1889, ın the First Weeks of September and @tob& 
Students should join at least a week before these dates 
The Tutorial Series embraces over Fifty Works for London University Exams Full List on application 


PROSPECTLS AND FULL PARTICULARS From THE PRINCIPAL, University CORRESPONDENCE COLLEGE, CAMBRIDGE 








“PURE ENGLISH BEERS 





wr CASAS 


..- The t 


vee 


` ” AC y Theron Y X: 
ai ALE a : = AR KEE ° 
SEE PRICE LIST i i 


i] Waitham Bro: Brewers.London. SW. 
BEST BLACK INK KNOWN. , METEORITES. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 











JAMES R GREGORY has a Fine Seres of SPECIMENS of the 
above, including the newly described one of H AYETTE County, Texas, also 
MANY RARITIES, including— 


Writing becomesa pleasure when thisInkis used Ithas been adopted in . ` 
the pebeipal Banks, Public Offices, and Railway Companies throughout GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 


Ireland ST MESIUM , 
It writes almostinstantly full Black [Flows easily fromthe Pen iso MFTEORIC IRO 
Does not corrode Steel Pens Blotting-paper may be applied at the » SaLe or ERRA at Molt Pee oe Mea O RIRES s 


Is'cleanly to use,andnotltableto Blot } moment of waiting 


Can be obtained ın London, through Messrs Baxctay& Sons, Farıng-, 88 CHARLOTTE STREET, FITZROY SQU ARE, 


don Street, W Epwarns, Old Change, F Newsery & Sons, Newgate 


Street , and to be had of all Stationers LONDON 


BEWLEY & DRAPER (Limited), Dublin. 
GEOLOGICAL COLLECTIONS F. H. BUTLER, M.A. Oxon., A.R.S.Mınes, KC, 
NATURAL HISTORY AGENCY, 








Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 


and Geologica! Position, ın Mahogany Cabinets Spec S 
200 ditto, pee The best value obtainable ji üi J 1 48 B RO M PTO N ROA D, LO N DO N, SW., 


Micro Sections of Rocksin great variety Cabinets, Glass topped Boxes, 
and other Geological Requisites 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, EC. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 


NEAR THE BRITISH NATURAL HISTORY MUSEUM 


Specumers recently added to Stock —A large series of Rocks from the 
Lizard, Charnwood Forest, Warwickshire, and the Isi@of Mull, sections of 
Norite, Limpurgite, Gari et-Gabbro, Cornish Epidiorite, Rowley Basalt, 
and Ash Agglomerate, and Conglomerate from the Wrekm district , some 
2000 additional species of Br tish Fossil, Blue Barytes and Iridescent Pyrite 
on Calcite from Cumberland and an importation of Skansof South Australian 
Mammals and Birds Lapidary’s work executed on the premises 


MOORE BROS., 
Osteologists, Disarticulators, &G, 
15 KREMLIN DRIVE, LIVERPOOL; 
© The Organ of the Country Biëwers Have OreneD a CENTRAL SHOWROOM aT 
t The Brewers’ Guardian ”’ is published on theevening ot every alternate 49 HARDMAN STREET, LIVERPOGL 


Tuesday, and 1s the only-journal officially connected with brewing mterests (Near the Philharmonic Hall, opposite the Church for the Bhnd) 
>: , 


Subscription, 16s 6¢ per annum post free, dating from any quarter day 
«Single copies seach Registered for transmission abroad WHERE OSTEOLOGICAL SPECIMENS, &C , MAY BE INSPECTED, 








REVIEW OF THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADE 
Recorp 


e 
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R THE ZOOLOGIST 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


“e Third Series Edited by J E Hartinc, FLS,F2ZS, member of the 
. British Ornithologists’ Union , contains— 


Ongmal Articles by well known naturalists ın every branch of zoology , 
habits of animals arrival and departure of migratory birds, occurrence of 
rare birds distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquaria, British reptiles, British land and fresh 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
Journals of important and interesting articlesin various branchesof zoology 
There are occasional woodcuts 


SIMPKIN MARSHALL, & CO , Stationers’ HallCourt 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrerr, J W Doveras, W W Fow.er,M A 
FLS,R McLacuran, FRS,E Saunpers,F LS, and 
H T Stawton, F RS 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscfptiong—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to IX xos each to purchasers of complete sets the succeeding 
volumes may be had separately or together, at 7s each 


London GURNEY & JACKSON (Mr Van Voorst’s successors), 
x Paternoster Row 


N B —Communications, &c , should be sent to the Editors at the above 
ag dress 





The volumes com- 





On the rst of every Month, Price Sixpence, 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
e Edited by Jonn T CARRINGTON, 


With the Assistance of 
Freperick Bonn, FZS RICHARD SOUTH 
Epwarb A Fitcu, FLS J Jenner Wzir, FLS 
F Bucnanan Wuirz, M D 


Contains Articles by well-known Entomologists on all branches of the 
Science, on Insects injurious or beneficial to Farm on Garden Notes on 
Habtts, Life Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duplicates and Desiderata ; 

WooncuT ILLUSTRATIONS and occasional LITHOGRAPHED and CHROMO- 
LitHoGRAPHED PLATES . 


SIMPKIN, MARSHALL, & CO , Stationers’ Hal? Court 
THE “HANSA,” 


Published since 1864 :n Hamburg, 1s the only independent professional paper 
tn Germany dedicated exclusively to Marıtıme Objects Essays, Critiques, 
Reviews Reports, Advertisements Strict eye kept upon the developrent 
of Maritime Affairsin every respect Every second Sunday one Number in 
4to at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the year furnished subsequently Priceias for twelve 
months Advertisements 4d a linewidely spread by this paper, considerable 
abatement for 3, 6,12 months’ insertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Edited by W von FREEDEN M R 
Hamburg, Alexander Street, 8 
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RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Establıshed 1852) 
| Patronized by H M the QUEEN Contractors to B M Government- 


Manufacturers and Erectors of every description of 




























































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, dc; &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STREET. 
LONDON 


| f Ts SI Telegrams—"" TONNERRE LONDON '’ 
| CHEAPEST MICROSCOPE SLIDES, for 


Exhibition or Study List Free Sample Dozen, 5s Approval Micro- 
scopes, Accessories, Cabmetg, and Mounting Requisites cheap —HENRy 
EBBAGT, 344 Caledonian Road, London 








On the 1stof every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Jamzs BRITTEN, F L S , British Museum 

Contents —Onginal Articles by leading Botanists —Extracts, and 
Notices of Booksand Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societies 

Pricezs 3¢ Subscription for One Year, payable ın advance, x25 

London WEST, NEWMAN, & CO , 54 Hatton Garden, EC 


ı NORTH BRITISH’ AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 


The AGRICULTURIST 1s published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal! Bntish and 
rish Markets of the weex 

Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
; TURIST a first-class mediurn for reaching that Class 


Price 3¢ By post 34¢ Annual Subscription, payable inadvance, 14$ 
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| 

| Olfices—377 High St eet, Edinburgh, and r45 Queen Victoria Street, 
Luoidon,E C Money Orders payableto C and R ÄNDERSON 
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WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


z MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY 


CHARLES DARWIN. SIR GEORGE B. AIRY 
e a JOHN TYNDALL. J LOUIS R AGASSIZ , 
GEOR@E GABRIEL STOKES JEAN BAPTISTE ANDRÉ DUMAS. 
SIR CHARLES LYELL SIR RICHARD OWEN 
SIR CHARLES WHEATSTONE, JAMES CLERK MAXWEIL 
SIR WYVILLE THOMSON JAMES PRESCOTT JOULE 
r ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. ” 
“~~ ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY 
SIR WILLIAM THOMSON SIRC W SIEMENS 
HERMANN L F HELMHOLTZ, \ JOHN COUCH ADAMS 
each, 07 


Proof ‘impressions of these, printed on India paper, may be had from the Publishers, prize 55. 
- ° the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od , carriage pard. 
e 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO. 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


' 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS: 





: 
Ei s a® 
_ ful ero 6 
th of Cat 6 o | Group of Fggs of various Butterfi es, Moths, &c —very beaut 
Tonm Secon tro uen Gyan nee on 2 o ' Polycistina moving in Fluid—for Paraboloid I X 
Pediculus vestimenti; Male Female Egg, and I arva 30 i acewing Fly, Chrysopa perla 22 
Glandular Stomach of Fowl—Stained and Injected A Š Ig | Water Peete; Tygon Seen ae 
` tuons— erous Penale 
cae spiralis ın Human Lung, Long and Tran ections BoA Apreran: of ai Fov Syersmba : 
1 6 Ieafand Sections ol oss, Sphagnum 
Pyne ot Sre i Ta PEE 1 6 | White Coral, Hyd-ophora riz da—lrans Section r 6 
Ichneumon Fly and its Pierced Aphis—opaque x 6 Radiate, Plates from wy rrotroeints nnhu a 3 g 
fF Fly, Eupteryx —oprque Io rans Section of Human Hair 
F Soe Hairs on Leaf of Common Nettle—opaque Iı o | Section Tooth of Myliobatis 1 6 
- Hydra vulgaris I 6 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, . ILLUSTRATED CATALOGUE OF MICROSCOPES. . 


Exther of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 





























OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837, 
e 
e e 
` A amare X DEALERS; IN - 
| a à Photographic Apparatus | ’ 
: e Materialga (Chemicals © | 
PJ Stvaio (ameras e Field Cameras o 9 
‘ e Detective Cameras + 
a ) Stereo Copic tele Enlarsi ins Apparatus (G 
a a 5 Oxford per2 e llon DON: We: 
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k Oa FSS 
on BOs n Be O 
>n Za: PET ge 
9 RS 
wOna: Higgsi Agf 
= p59 « SERER RTE 
Nn 2: OERS EFE: 
as: MeL? si GAO 
N Do Sosi NHZ 
oa Ont: Oss 238) Qs 
H4 azgi o = 
æu dhs Magii; g 
à D SHY 
© VO OOOO O 6° as O m 
q The beauty of Stained Glass tn every house can be enjoyed by using 
: M‘Caw, Stevenson & Orr’s Patent 
WINDOW 
DECORATION. 
7 3 es of Ge aie «Dae AA Caos Claus Take Raa 





etc Invaluable where there are windaws with disagreeable outlooks 
e 





Wnite for Illustrated Pamphlet (500 Illustrations) and Saraple, post free, One Shi'ling, from the Manufacturers, M'CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST, or te PERRY & CO, Wholesale Agents, Holborn Viaduct, LONDON 


= “Printed by RicHarp Cray AND Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, ind lL’ 
MACMILLAN AND Co, atthe Office, 29 and 30 Bedford Street, Covert Garden —Tuurspay, Oc ober 13, 1888 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the sold ground 


Of Nature trusts the mnd which builds for aye.” —WORDSWORTH. 











No. 991, VOL. 38] 


THURSDAY, OCTOBER 25, 


1888, [PRICE SIXPENCE. 











Registered as a Newspaper at the General Post Office ] 





(All Rights are Reserved. 








SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT 


“NEWTON & CO., 











Makers of every descrip 
ton of OPIICAL and 
PHYSICAL APPARA- 
TUS of the highest class 
for Colleges, Institutions, 
&c 
Catalogue of 

OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d 


NEW ILLUSTRAIED 
CATALOGUE OF 
R SCIENTIFIC APPARATUS, 
E E: 144 pages, 6d 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark ın Air, £5 As made for the 
Science and Art Department 


NEWTON & 


3 FLEET STRELT, TEMPLE BAR, LONDON, EC 





The Cambridge Scientific Instrument Co. 








PROF SEKIYA’S MODEL, showing the Motion of an 
earth-paiticle during an Earthquake The motion, 1n all its 
complication, 1s gepresented by means of a twisted Copper 
Wire, which gives on a magnified scale (fifty times the 
original) the path in space, pursued by an eaith-particle 
during seventy-two secgnds of a particular earthquake The 
pomts on the Wye corresponding to the positions occupied 
at successive seconds are marked 


The Jiodels were made in Japan, and are mounted on a 
Lagqr gd Stand 
Price, including Packing Case, £5 55. 
“unig Scientific Instrument Co., 


‘IBB’S ROW, CAMBRIDGE. 


EYESIGHT. 


Experiments recently made at the British 
Association proved that comparatively few 
people have equal sight with both eyes. It 
follows that the only way to preserve the 
vision unimpaired whénever spectacles are 
required is to have them made specially to 
suit the wearer For full information on 
this important subject see the Sixth Edition 
of “Our Eyes,” price One Shilling, of all 
Booksellers, or sent free for 1s 2d, by 
the Author, Jonn Browninc, Ophthalmic 
Optician and Specialist in Spectacles, 15 
Kensington Crescent, W., and 63 Strand, 
WC 





T H E FROST. 


oo = 











NEGRETTI & ZAMBRA’S ELFCTRIC INDICATORwiill ring a bell 
when the temperature in greenhouse falls below or eaceeds the point at which 
injury would be caused to plants, &c 

It also indicates the present temperature as an ordinary thermometer 

The bell can be placed in the gardener + cottage, or at any other convenient 
spot Price, including bell, battery, thermometer, and 5o feet of double 


connecting wire, £I 10s 


. NEGRETTI & ZAMBRA, 


OPTICIANS AND ScIEN®IFIC INSTRUMENT MAhERS TO THE QUEEN, 
HOLBORN VIADUCT, EC 
Branches —45 CORNHILL, 122 REGENT STREET 
Photographers at the CRYSTAL PALACE 


Nezrettiand Zambra’s Illustrated Catalogue, 1200 Engravings Price ss 6d, 
Teiephone No 6583 í 
e 
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EVENING LECTURES TO WORKING MEN 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 


The First Course, consisting of $~ Lectures on © FLINTS ” by Prof J 
W JUDD, F RS, will be delivered at the Museum of Prictical Geology 
in Jermyn Street, SW, commencng at 8 o’clxk on MONDAY 
EVENING, NOVEMBER 5, 1878 

Tickets may he obtuned by Workire Men only o1 Application at the 
Museum of Practical Geology, un Monday, October 2g, 1£88, fiom SIX to 
TEN oloh pm Fee for the Course 6d 

Each Applicant is requested to bring 11» Name, Address, ni Occupa ion, 
written on 1 piece of paper, for which the Licket w ll be exchanged 


SOCIETY OF ARTS EXAMINATIONS 


The Subjects for Examınat on in 1889 are as follows — 


1 Arithmetic 
Lnglish (including Compos tion and Correspondence, 
and Precis writing, 
Book keeping 
Commercial Geography 
Shorthand 
French 
German 
Italian 
Spanish 
Portuguese 
Russian 
Danish 
Chinese 
Japanese 
Political Economy ° 
Domestic Economy ° 
‘Theory of Music 
Practice of Music 
PRACIICAL COMMERCIAL KNOW! LEDGE 
The Esamimation will commence at the various centies on APRIL 8 
Full Particulars can be had gratis on apohcation ty the SE. aE ARY 
By Order, 

H TRUEMAN WOOD, M A, Secretary 

Society's House, John Street, Adelpn London, W C 














KING’S COLLEGE, LONDON. 


BACTFRIOLOGICAL LABORAIORY ` 


The WINIFR COLRSE commrenees NOVEMBER 1 

Practical Instruction, under the persunal superiiendence of Prof 
CRooksHANK, ts given daily, from ro am to 4 pm eacepr Saturday, 
when the Laboratory 15 closed at 1 pm 

Lectures durng November dail, except Saturday from mpm totpm 

Fees —For the whole Course, £555 , fer the Lectures and Demons riti. is, 


43 38 rare 
J W CUNNINGHAM, Secretary 


AUTUMN TOUR IN THE MEDITERRANEAN, 


The Orient Company will despatch tneir large full powered steamship 
Garonne, 3876 tons register, 3e00 horse power, from dilLury Docks, I ondon, 
on November 1s, for a five weeks’ cruise, visiting Lisbon, Tassier, Gibra'tar, 
Algiers, Palermo Naples, Leghorn, Genoa, Nice (for Riviera), Malaga, &c , 
arrising In London on December 22 

he Garonne is fitted with the electre light, hot and co'd baths, &e 
Cuisine of the highest order Number of »assengers strictly | mited 
aa se easy surgeon win be carned 
Managers —. reen 5 
‘Anderson, Anderson & Lo } Fenchurch Avenue, E C 

For terms and other particulars apply to the latter firm, or to the West 

End Agents, Grindiay & Co , 55 Parliament Strect, 5 W 








TO STUDENTS —One or Two Students 


offered good BOARD AND RESIVENCE in lady s superior house 
‘en minutes from Scieice Schools, &c Apartments if preferred 
Bath —Mrs A, 75 Finboreugh Roaa, South Kens‘: gton 


ROYAL COLLEGE OF SCIENCE, 
DUBLIN 


DEMONSTRATORSHIP IN PALZONTOLOGY AND BIOLOGY 


A DEMONSIRATOR in the above Subjects 15 required fur this Col 
lege to assist the Profes ors of Geology lLotany, and Zovucgs He will be 
required to give twenty-five Demonstrators in Palzontology to the Students 
an Geology, and to give the rest of his time to the Bivlogical Students. He 
will receive his instructicns from the Professors 

salary, £ Ico per annum 

Applications and References to be sent to the S:crETaR of the College, 
Stephen’s Green, Dublin 


HOME AND FIRST-CLASS EDUCA- 


TION cffered to Two or Three Children, Bofs cr Girls, requiring sea 

and country air Moderate Terms Good References —Address, 

M N ı care of MACHILLAN AND Co, Bedford Steet, Covent Garden, 
. ndon 
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LIVING SPECIMENS FOR THE MIGROSCOPE, 


GOLD MEDAL awarded at the FISHERIESEXHIPITION to «° 


THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Spirogyra in conjugation, with sketch 
and descripton He also sent out Volon globator, Fredericelli sultana, 
Cristatella mmcedo, Alcyonella fangosa. Paludicella Ehrenber,1, Plumatella 
3rachionus pala Melicerta ringens, Stephanoceros, also Amoeba, Hydra, 
Vort cella, Crayfish, and other Specimens for Biological Laboratory work 
Weekly announcements will be made ın this place of Organisms 1 B 
1s supplying . 


Specimen Tube, One Shilling, post free. 


Twenty stx Tubes ın Course of Six Months for Subscription of £1 18 5 
t or Twelve Tubes for ios 6d 


Portfolio of Draw ngs, Eleven Parts, rs each 


An ASSOC ROYAL SCH MINES (Normal 


Sch Sc +1» very deurot»s of ob-aining an Immediate Engagement in 
any capacity Sctentific mach preferred , Scholirship holder t NSS, 
many Cort ficates from South Kensington and elsewhere , some acquaint- 
ance wih Trench, Germar wd Spansh~Apply G W C, rè 

Fentumi1 Road, Claphir: Road, I ondon, S W 





= on = © 
CHEAPEST MICROSCOPE SLIDES, for 


Eshıbıtan orStuly I s Free Sample Dozen ss Approval Micro 
scopes, Accessories, Cabine s, and Mounting Requ si es sapp'ied — 
HENRY LBRAGF, 344 Crledonian Road, Lonaor 





GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS 


As used by War Janr CAR-ENTFR, Esq, BA, and Prof tories Tree 
‘Irade Hall, Manchester, before 5090 people 


HUGHESS PATENT ROTARY TRIPLE Combination 
Opucil I antern for Electric or Limelight, fitted with a new form of powerful 
Osyhydrogen MICROSCOPE with Highest class Objectives, showing 
Lye of Ely 7° feet in diame er 

The GILCHRIST | antern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work and OPTICAL LANTERN for 
Dia,rams, & lhis mag nicent Instrument will give perfect marginal 
defimtion Suitable fur Collezes and School Demonstration 

MICROSCOPE ATTACHMENT for adapting to any Lantern 


New Pattern £7 158 
NICOL PRISM POLARISCOPE 


DIRECT 
PATENT PAMPHEN GOS gives 12-feet Pictures 
2 105 


Esq , compares ıt to the Limelight 
The DOCWRA TRIPLE Finest Instrument inthe World Prize 


Medal Highest Award, Photographic Exhibition 

BILNIALS Jlegant Brass Fronts, complete Outfits, Gas-big, &e, 
£15 158 60 avo Slides, 300 Lecture Sets, Science Lectures, &e Cheapest 
and Best for High chass Work Illustrated Catalogue, 300 pagus, rs , 
Postage, 3d , d tto Pamphlets, 3a 


WwW. C. HUGHES, 


Pater, In entor, and Specialist, 
BREYN STER EOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N 


Inventor of the Giant Aphenzescope, Opt.cal and Physical Apparatus 
of the Highest Class e 


THE SCIENTIFIG LANTERN SLIDES 


Produced by E WARD, MANCHESTER, last Season, having been received 
with so much favour, he respsctfally mvites LARLY ORDERS from 
Lecturers and others, wh le the light 1s most favourable for the production, 


EDWARD WARD, F.RM.S., 
249 OXFORD STREET, MANCHESTER. 
List for One*Stamp ° 


MADE WITH BOILING WATER 


EPPS'‘S 


GRATEFUL—COMFORTING, 


COCOA 


MADE WITH BOILING MILK. 


B J MALDEN 
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d 1HE Just Published, Crown 8vo, Price 2s 
. 
S | A N D A R D ELEMENTARY THEORY OF THE TIDES: 
e 
The Fundamental Theorems demonst:ated without Mathematics, 
granted since 1865 have each year and the Influence on the Length of the Day discussed. 
POLICI ES exceeded £I 909;000 sums assured By T K ABBOTT, BD, 
a result maintained uninterruptedly 
for so long a period by no other Office ın the United Kingdom Funds, Fellow and Tutor, Tr mty College, Dublin 


62 Mill ons, increasing annually London LONGMANS, GREEN, & CO 
STANDARD LIFE OFFICE, i 
83 KING WILLIAM STREET, LONDON, E C 





Just Published, 8vo, Price 7s 6g 








GEOLOGICAL COLLECTIONS. FORCE AND ENERGY: = 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets roo Specimens, 255 A THEORY OF DYNA MICS i 


200 ditto, sos The best value obtainable 
Micro Sections of Rocks in great variety Cabinets, Glass topped Boxe“, 
and other Geological Requisites 


THOMAS D. R U S SE L L, London LONGMANS, CREEN, & CO 


PRIZE MEDALLIST, HEALTH EXHIBITION, This Day, Crown 8vo, 7s 6g , Cloth (Post free) 
78 NEWGATE STREET LONDON, EC, THE METALLURGY OF GOLD A 


s = a os Practical Treatise on the Metallurgical Treatment of Gold-bearing 
Ores, including the Processes of Concentration and Chlorination, and 
the Assaving and Refiring of Gold By M EISSLER, Mining En- 

a gineer, formerly Assistant fssayer cf the U S Mint, San Francisco 
=: W th go Ilastrations . 


London CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E C 


By GRANT ALLEN 








@AMES R GREGORY has a Fine Series of SPECIMENS of the 
above, including the newly-described une of fk AYETTE County, Texas, also 
MANY RARITIES, including— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, | ROCK-FORMING MINERALS. 


° ST MESIUM, By FRANK RUILEY, FGS 
also METEORIC IRONS and recently described METEORITES for With 126 Illustrations Price 75 Ca 
SALE or EXCHANGE at Moderate Prices at his Museum, 








An Flemen ary Text-book for Students of Petrology, with spectal reference 


88 CHARLOTTE STREET, FITZROY SQUARE, m alier ere eee ee ee ae ed 


characters and directions cf cleavage ın many of the chief Roch-forming 


Minerals 
LONDON. THOS MUREY, 3 Ludgete Circus Buildings, E C 


lines, &4) RICHARD ANDERSON & CO. 
we d TE H ISTO RY AG E NCY, Successors to SANDERSON & CO (Establıshed 1852) d 


148 BROMPTON ROA D, LONDON, S.W., Patronıged by H M the QUEEN Contractors to H M Government 


NEAR THE BRITISH NATURAL HISTORY MUSEUM Manufacturers and Erectors of every description of 








\ Specimens recently added to Stoch —A large series of Rocks from the 
Lizard, Charnwood Forest, Warwickshire, and the Isle of Mull, sections of 
Norte, Limburgite, Garnet-Gabbro, Cornish Eypidiorite Rowley Basalt, 
and Ash Agglomerate, and Conglomerate from the Wrekin district , so ne 
2000 additional species of British Fossils , Blue Barytes and Iridescent Py 11te 
on Calcite from Cumberland and an importation of Skins of South Australian 
Mammals and Bırds Lapidary’s work executed on the premises 


MOORE BROS., 
\ Osteologists, Disarticulators, &c., 
t5 KREMLIN DRIVE, LIVERPOOL, 
e Have Orengep A CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


I 
og (Near the Philharmonic Hall, opposite the Church for the Blind), | 
WHERE OSTEOL®GICAL SPECIMENS, &c » MAY BE INSPECTED 

L 


























































































































































ELECTRIC BELLS, 
SPEAKING-TUBES, é&c, &c, 
CHUPCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, Oo 
LONDON, EG. ` 


Telegrams—" TONNERRE LONDON ’ 
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NORTH BRITISH AGRICULTURIST, 


the chief Agricultura] Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents and others interested in the 
management of land throughout the United Kingdom e 


The AGRICULTURIST ts published every Wednesdayafternoon ın time 
for the Evening Mails, and contains Reports of all the principal, British and 
rish Markets of the week 
Thespecialattentionof Land Agents ts directed totheAGRICULTURIST 
as one ofthe best existing papersforAdvertising farms tobe Letand Estates 
for Sale e 
Advertisers addressing themselves to Farmers will fil the AGRICUL. 
TURIST a first-class medium for reaching that Class 


Prce 3d By post 34d Annual Subscription, payable inadvance, 14s 








MINERALS. 


v 
Mr HENSON, 97 REGENT STREE? (lte 277 Strand), begs to an 
nounce that he has dately received some very Choice Minerals, suitable for 
Museums or Collectors 


Spec.al Collecticns suitable for the Explorer, Teacher, and Student 
Scient#ic Apparatus of all kinds 


. GEM STONES 
STONES CUT AND MOUNTED Lessons GIVEN. 





° SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
(a FEW DOORS FIOM ST JAMES'S HALL ) R 


Lviıdon EC Money Orders payableto C and R ANDERSON 
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Wholesale Manufacturer of 
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All kinds of Meteorological Instruments, &c., 
8, 9, & 10 Hatton Garden, London, E.C. 


JAMES J. 
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“THE ANEROID OF THE FUTURE.” 


presents the 
cales, and an 
and shows 


nt, 
It 1s marvell 


The illustration re 
fo the moveme 


a much more open scale, combined with 
a 


han aperture which circle 1s to be used The 
Further Parhoulars on Application 


g 
Aneroid ıs also made ın one or two other forms 


This swonderful Instrument, the invention of Ma 
with or without an Altitude Scale 


WATKIN, R A, the Inventor of the famous Ran 


finder, ıs made with three Circles of Fi 
accurate, guaranteed by the maker, and has been 


one, thus giving 

greater length of range 

Aneroid with three concentric circles of s 
indicator, which 1s attached 

correctly described as 


throu, 
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ERKEN, 


“OPTIMUS” BIUNIAL LANTERN 
Panelled Mahogany Body and Mouldec 
Foot, picked out with Black, Japanned 
Stages and Tubes Achromatic Photogra- 
phic Frong Lenses, Compcand Condensers, 
e 5120 
Ditto, ditto, with Brass Stages and Sliding 
‘lubes Le 80 
“OPTIMUS” TRIPLE LANTERN 
anelled Mahogany Body and Moulded 
Foot, picked out with Black, Brass Stages 
and Tubes, Achromatic Photographic 
Front Lenses, Compound Condensers, 
414 100 
Lf fitted urth 3-draw Telescopic Tubes and 
extra Front Lenses, a further charge Also 
Jer Gas Jets, Taps and Bags 
SUPERIOR WORKMANSHIP GLARANTEED 






99. HATTON GARDE 





Fourth Edinon 8vo 14s 


ILLUSTRATED OPTICAL MANUAL; 


Hand-book of Instructions for he Guidance of Surgeons in Test- 
zng Qualty and Range of Vision, and wn Distinguishing and 
Dealing with Optical Defects in General 


BY 
Surgeon-General Sir T LONGMORE, CB, &c 


Ilustrated by 74 Drawings and Diagrams by Inspector-General 
Dr Macpovnarv, RN, EF RS,CB 


London LONGMANS GREIN, & CO 





JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December) 
To NON-FELLOWS 5s per Number 


Edited by FRANK CRISP, LLB, BA, one of the Secretarres of the 
Society, with the assistance of A W_Bennetr,MA,BSc,FLS, 
F jerrrzy BELL, MA FZS , Joun Mayal, Jun, FZS,R 
G Hess, MA, MD ,andJ ArTHUR THOMSON, MA, Fellows of 
the Society 


In addition tə the TRANSACLIONS and PROCFFDINGS of the 
Society this Journal contains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT REStARCHES relating to Zoology and Botany 
(more especially Invertebrata and Cryptogamia), and Microscupy, consisting 
of Abstracts of the principal Papers published in the leading Journals, 
Transactions, &c , of 11! countries 

No such a summary of the scattered periodical literature of British and 
Foreign Biologigg] and Microscopical work ıs elaggwhere to be obtained, 
vbviating as ıt does the difficulty that nas h therto been experienced by 
Zoologists Botanists, and Micrscopists in keepigg au courant wi h what 
1s being d: ne by their fellow-workers of this and other countries 


WILLIAMS & NORGATE, x4 Henrietta Street, Covent Garden, 
k London , and 20 South Frederick Street Edinburgh 


SON, & RAYMENT. “OPTIMUS.” 2gs 


This Magic Lantern is efficient for exhibitions The Lens gives crisp 
definition, being % superio~ achromatic photographic combination with Rack 
and Pinion The Condenser 1s composed of Iwo Plano Convex Lenses of 
4-nch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
illuminated picture Japanned Body 





asad 
Complete in Box I3I,0 e 
ye ue (o take demonstraung ji il 
tank) with Brass Sliding ‘Tube 2 20 Ë 
Mahogany autside Body 2 26 Se, 






Mahogany outside Body Brass Stages and 
Sliding Tubes 

Mahogany outside Body, Panelled Door, 
Prass Stages and Sliding Tubes 4 20 

Rassian Iron Body, Brass Shding Tube 

Rassian Iron Body, with Side Door, Brass 
S! ding Tube 2100 


MAGIC LANTERN SLIDES IN GREAT VARIETY 


N, LONDON, EC. 
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Oh the Senses, Instincts, and Intelligence 


, DISEASE GERMS 


of Animals. 
With Special Reference to Insects. 


SIR JOHN LUBBOCK, BART., M.P., F.R.S. 


WITH OVER ONE HUNDRED ILLUSTRATIONS 
Crown 8vo 5s bd 


[International Scientific Series 


London KEGAN PAUL, TRENCH, & CO À, 
By LIONEL S. BEALE, MB, FR.S,, 


Professor of Medicine in King’s College, London * 


OUR MORALITY AND THE MORALQUESTION 2s 6g 

100 FIGURES OF URINARY DEPOSITS 5s 

URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment Now Ready, 5s 

SLIGHT AILMENTS p 275 5s 

HOW TO WORK WITH THE MICROSCOPE 100 
Plates zıs (Harrison and Sons ) 

THE MICROSCOPE IN MEDICINE 86 Plates 21s 

BIOPLASM Introduction to Medicine and Physiolog} 6s 6g 

PROTOPLASM (New Edition preparing ) è 

ON LIFE AND ON VITAL ACTION 5s 

THE MYSTERY OF LIFE 3s 6d 

LIFE THEORIES AND RELIGIOUS THOUGHT 5s @a. 

TILE “MACHINERY” OF LIFE 2s 

(Soiled Copies only ) 8s 6g 


London J & A CHURCHILL 
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SUBSCRIPTIONS TO “NATURE.” OXVHYDROCEN LIMELIGHT 
a z 
S EE E BBO r 

Half-yearly . . ses esns a’ I4 6 A eRe 

Quarterly . ices his eee ee SB x 
To the United States, the Continent, &c :— SEASON 1888-89. 

s d ER N A 
Yearly... 1.52 orso « »30 6 
Mel ii iii’ II$ | COMPRESSED GAS SYSTEM. 
y : y 5 

Quarter y . . . - + 8 0 Most convenient, economical, portable, and safe for Lantern Work, Phote- 
To India, China, and Japan m graphy, Theatncals, Morse Code Signalling, Blowpipes for Brazing and 

nee s d Welding, Balloon Inflation, and other uses , 

Half-veatly ee eee ’ . _ » 36 ; oe of highly-imp-oved Steel Gas Cylinders and other Apparatus, 

Quarterly Eno E . . 86 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d per Line after 
£ 


One-Eighth Page, or Quarter Column .. o 18 

Nuarter Page, or Half a Column . ..l 15 0 
Half a Page, or a Column . . . >. 350 
Whole Page ai . 660 


Money Orders payable to MACMILLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, W C. 


Biaryv of Societies. 
LONDON 


THURSDAY, NOVEMBER 1 
CHEMICAL SOCIETY, at 8 —The Consutution of the Terpenes and of Ben- 
czene Dr WA Tilden, FRS eee 
Linnean Society at 8 —On the Flora of the Three Botanical Regions of 
Madagascar Rev Richard Baron —Further Contributions to the Fjora of 
Madagascar, being Descriptions of New Species from that Island J G 
Baker, FR S 
FRIDAY, NOVCMBER 2 
GEOLOGISTS’ ASSOCIATION, at 8 —Conversazrone 


>k STANLEY A 


Mathematical Instrument Manufacturer to H M Government, Council of 
India, Scienceand Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Fimish, atthe most ModeratePrices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mzpa inthe International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhtbition, 1886 


Address —GREAT TURNSTILE, HOLBORN, LONDON, W C 
SECOND EDITION. 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s 7¢ POST FREE 


~ A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 


e 
Dem¥ 8vo, 480 pp » Illustrated with 1600 Woodcuts 
e 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN AND SONS, 22 GARRICK STREET, 
ie me ete, eae 
WAYS PILLS ii 
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HOLLO 


Is a Certam Cure for all Disorders of the LIVER, sToMACH 
AND BOWELS. A Great PURIFIER of the BLOOD, a 
Powerful Invigorator of the System, ın cases of WEAKNESS 
AND DEBILITY, and is unequalled ın Female Complaints. 


HOWARD LANE & CO. | 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


A liquid prepavation of the phosphates, recommended by 
| physicians for 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Bto. 





| Itmakes a Deltcious Drink, Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A, 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very Auidink, used withordinary pen and paper Auto Circulars resent 


written letters Used atthe Houseof Lords, &c 


AUTOCOPYIST DEPT (Aå E.T Co, 1d); 
London Wall, London, and 52 Princess Street, Manchester 





On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST. >œ 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY: 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
FREDERICK Bown, F Z S RICHARD SOUTH 
EpwardD A Fircu, FLS J Jenner Weir, F LS 
F Bucuanan Wuire, M D 
Contains Articles by well-known Entoologists on all branches of the 

Science, on Insects gyurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories , occurrence of Rar ties, &c , there are Monthly 
Lists of Duplicates and Desiderata 


Woopcur ILLUSTRATIONS and occasional LiITHOGRAPHED and CHROMO- 


LITHOGRAPHED PLATES 
SIMPEKIN, MARSHALL, & CO , Stationers’ Hall Court 
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MESSRS. MACMILLAN AND 00.6 MATHEMATICAL WORK 





HIGHER MATHEMATICS 


Curve Tracing ın Cartesian Co-ordinates, By Wi LIAM 
WOOLSEY JOHNSON, Professor of Mathematics atthe U S Naval 
Academy, Annopolis, Maryland Crown Evo 45 éd 


.Examples in Physics, By D E. Jongs, B Sc, Lecturer 


in Physics in University College of Wales, Aberystwyth Fcap 8vo 
6d 


35 

Introduction to Quaternions, with Numerous Examples 
By P KELLAND,MA,FRS,andP G TAIT, M A, Professors in 
the Department of Mathematics in the University of Edinburgh Second 
Edition Crown 8vo 75 6d 

How to Draw a Straight Tine. a Lectme on Linkages, 

© EyA B KEMPE With Illustrations Crown 8vo 1s 62 (Aature 
Series ) 

The Mechanics of Machinery. By A B W Kennepy, 
F RS,M Inst CF, Professor of Engineering and Mechan cal Techno- 
logy in University College, London With Iilustranons Crown 8yo 
12s 


Differential Calculus for Beginners 
KNOX Fcap 8vo 3s 6d 


Higher Trigonometry. By the Rey J B Lock, M A> 
Fifth Edition Globe 8.0 4s 62 . 
Globe 


Dynamıcs for Beginners. , By the same Author 
Bvo 35 6d 


Elementary Statics, By the same Author Globe 8vo 
4s 62 


Chemical Arithmetic. With 1200 Examples By S\DNEY 
LUPION, MA, FCS, FIC, formerly Assistant Master in Harrow 
School Second Edition Fcap Byo „s 


Physical Arithmetic. By ALEXANDER MACFARLANE, 
MA,DSc,F RSE, Examiner m Mathematics to the University of 
Edinburgh Crown bvo 7s 6g 


Kinematics and Dynamics, An Elementary Treatise 
By JAMES GORDON MACGREGOR, MA, DSc, Fellow of the 
Royal Societies of Edinburgh and of Canada, Munro Professor of Phy- 
sics ın Dalhousie College, Halifax, Nova Scotia With Illustrations 
Crown 8vo xos 6d 

By 


A Text-book of the Method of Least Squares. 
MANSFIELD MERRIMAN, Profescar of Civil Engineering at Lehigh 
University, Member of the American Philosophical Society, American 
Association for the Advancement of Science, &¢ Demy 8vo 85 6d 


Elements of Descriptive Geometry. ByJ B MILLAR, 
Cf Assistant Lecturer in Engineering in Owers College, Manchester 
Second Edition Crown 8so 6s 


Weekly Problem Papers. With Notes intended for the 


use of Students preparing for Mathematica] Scholarships, and for the 
“umor Members of the Universities whe are reading for Mathematical 
Honours By the Rev JOHN J MILNE, MA, Pnrivate Tutor, 
Member of the London Mathematical Society, late Scholar of St Johns 
College, Cambridge Pott 810 45 6d 


By ALEXANDER 


Solutions to “Weekly Problem Papers” By the same | 


Author ros 6d 
Companion to ‘Weekly Problem Papers” 


same Author Crown 8vo tos 6d 


A Treatise on the Theory of Determinants, With 

graduated Sets of Examples For use in Colleges and Schools By 
THOS MUIR, MA, FRSE, Mathematical Master in the High 
School of Glasgow Crown 8yo 7s 6g 


An Elementary Treatise on Mechames [cr the use 
of the Junior Classes at the University and the Highe~ Classes in 
Schools By S PARKINSON, D D RS Tutor and Prælector 
of St Johns College Cambridge With a Collection of Examples 
Sixth Edition, Revised Crown 8vo 9s 62 


gessons on Rigid Dynamics. By the Rev G PRIE, 
M A., late Fellow and Tutor of Queen’s College, Cambridge, Professor 
of Mathematics in the University of Aberdeen Crown 8vo 6s 


An Elementary Treatise on Conte Sections and Alge- 
BRAIC GEOMETRY With Numerous Examples and Hints for 
thar Solution, especially designed for the use of Beginners By G 
H BUGETE MA Fifth Edition, Revised and Enlarged Crown 
8vo 7S 6 


Diferential Calculus an Elementary ‘Treatise on the, 
Founded on the Method of Rates or Fluxions e by JOHN MINOT 
RICE, Professor of Mathematics in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
«United States Naval Academy Third Edition, Revised and Cor- 
rected Demy 8:0 18s Abridged Ecition, gs 


Crown 8vo 


By the 


! HIGHER MATHEMATICS (cont: 
4 


The Kinematics of Machinery. Outlines of a 
Machines By Prf F, REULEAUX__ Translated and | 
Prof A B With 450 L 
Medium 8vo 21s e 


Tieatise on Marine Surveying. Prepared for, 
of Younger Naval Officers Wath Questions for Examır 
Exercises principally from the Papers of the Royal Na 
With the Results By Rev JOHN L ROBINSON, u} 
Instructor in the Royal Naval College, Greenwich Wath l4 
Crown 8vo 7s 6a 

A Treatise on the Dynamics of the System 
BODIES By EDWARD JOHN ROUTH, D Sr, LL 
Fellow of the University of London, Hon Fell wofSt Pet 
Cambridge With Numerous Examples Furth and Enlarg! 
Two Vols 8vo Vol I Elementary Parts rąs Vo 
Advanced Parts rqs ' 

Stability of a Given State of Motion, parti 
STEADY MOIION By the same Author Being the & 
Fssay for 1877 8vo 8s 6a 

Conic Sections By CHARLFS SMITH, MA, Fe 
Tutor of Sidney Sussex College, Cambridge Fourth Edite 
8vo 7s 6d 

An Elementary Treatise on Solid Geometry. 
Edition By the same Author Crown 8vo os 6d f 

A Treatise on Dynamics of a Particle. With} 
Examples By Prof TAIT and Mr STEELE Fifi 
Revised Crown bwo 12s 

A Treatise on the Motion of Vortex Rings 
THOMSON, Fellow of Trinity College, Cambridge, and 1 
Professor of Experimental Physics, Cambridge Being an 
which the Adams Prize was adjudged in 1882 in the U; 
Cambridge With Diagrams 8vo 6s 


Applications of Dynamics to Physics and ial : 


W Kenxepy FRS, CE 





By the same Author Crown8vo 97s 6d 


Woiksby I TODHUNTER, MA, FRS, 
Late of St Jchn’s College, Cambridge z ‘ 


Mechanics for Beginners, With Numerous 
New Editor? x8mo “4s 6¢ KEY 6s 6¢ 

An Elementary Treatise on the Theory of Eq} 
New Edit on, Revised Crown 8vo 7s 6d f 

Plane Co-ordinate Geometry, as Applied to the; 
Line and the Conic Sections With Numerous Eaamp! 
Edinon, Revised and Enlarged Crown 8vo 7s 6¢ KE 

A Treatise on the Differential Calculus, Wı 
rous Examples New Edition Crown 8vo zos 6 
ros 6d 

A Treatise on the Integral Calculus and its 
TIONS With Numerous Examples New Edition, Ri 
Enlarged Crown 8vo ios 6g ” | 

Examples of Analytical Geometry of Three! 
SIONS New Edition, Revised Crown 8vo 4s \ 

A Treatise on Analytical Statics, With } 
Examples Fifth Edition “Edited by Rrof J D Evere€ 
Crown 8vo rcs 6¢ l 

A History of the Mathematıcal Theory of Prok. 


from the time of Pascal to that uf Laplace Evo 16s 


A History of the Mathematical Theories of Att 
AND IHE FIGURE OF THE EARTH, from the t me of} 
that of Laplace 2vole &vo 24s j! 

An Elementary Treatise on Laplace’s,eLani( 
BESSEL’S FUNCTIONS Crown 8vo res 6g 


Solid Geometry and Conic Sections, With A 
or. Transyersals and Harmonic Division For the Use of Sc 
Rev J M_ WILSON, MA, Head Master “of Cuftcn Coll 
Edition Estra fcap 810 3s 6d 5 

Woolwich Mathematical Papers, for Adimssioi aus- = 
Royal Military Academy, Woolwich, 1889—1884 inclusive Crown 8vo 
38 6d e 

Mathematical Problems, on Subjects included ın thg Fust 
ard Second Divisions of the Schedule of subjects for the Cambridge: 
Mathematical Tripos Haamination Revised and Arranged by JOSEPH 
WOLSTENHOLMIE, D Sc, late Fellow of Christ's College, sometime 
Fellow of St John’s Collegewand Professor of Mathematics in the Roya 
Indian Engineering College New Edition, greatly Enlarged 8:0 12s 

Examples for Practice ın the use of Seven-Figure 
LOGARITHMS By thesame Author 8vo ss 
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| MACMILLAN & C0.’S NEW EDUCATIONAL BOOKS, 





i/TEXT-BOOK OF PHYSIOLOGY By Micuart Foster, MA., M.D, 


LLD,FRS, Piofessor of Physiology ın the University of Cambudge, and Fellow of Trinity College, Cambiidge, &c 
Wath Illustrations Fifth Edition, largely Revised In Thee Pats 8vo Parl, comprising Book’I BLoop—Tirt 
TissUE¢ OF MOVEMENT, THE VASCULAR MECHANISM 10s 6g 


` 
he Svofs#an says —“ The extensions of the original work will be widely appreciated , they gueatly increase its value for 
nts Its clearness of style and its numerous allustiatrons of eaper:ments should make it of service to those who, while set 


nng for piofessional pm poses, yet desne to obtain a knowledge of the human mechanism ” 


[PERIMENTAL MECHANICS A Course of Lectures delivered at the Royal 


College of Science for heland By Sw R S BALL, LLD,FRS, Astionomer Royal of eland Second Edition, ° 
with Iustrations Crown 8yo 6s e 


SOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, . 
ei THEORY AND PRACTICE OF By ANDREW GRAY, MA, FRSE Professor of Physics in the 
University College of North Wales Second Edition In Two Volumes, Crown 8y0 Vol I, 125 6d 


SAMPLES IN PHYSICS By D E Jones, BSc, Lecturer in Physics in 


University College of Wales, Aberystwyth Fcap 8vo 3: 6% ° 


ESSONS IN ELEMENTARY PHYSICS. By Batrovcr Srewarr, MA, LLD, 


F R 5, late Langworthy Professor of Physics in the O vens College, Manchester and Professa. of the Victona University 
* New and Enlaiged Edition Feap 8vo ` 4s 6g 


NEW AND THOROUGHLY REVISED LDITION 


TREATISE ON CHEMISTRY By Sw Henry E Roscozr, FRS, and 


| C SCHORLEMMER, FRS With Illustiations Svo 
Vol I INORGANIC CHEMISTRY—The Non Metallic Liements 215 


~ ~ ` ~ en 
PPLICATIONS OF DYNAMICS TO PHYSICS AND CHEMISTRY By 
J J THOMSON, MA, FSS, Fellow and Assistant Lecture: of Tiimuy College, Cambridge, and Professo: of 
Experimenta! Physics in the University of Cambridge Ciown 8yo 7s 6d 
e 


RACTICAL LOGARITHMS AND TRIGONOMETRIY, TEXT-BOOK OF. 


By J H PALMER, Head Schoolmestea R N, H M S Cambiid., Devonport Globe 8vo 4s 6d 





EVEN-FIGURE LOGARITHMS, EXAMPLES FOR PRACTICE IN THE 
USL OF For Colleges and Schools By JOSEPH WOLSTENHOLME, D sc, late Fellow of Chnist’s College, some 
time Fellow of St John’s College, and Piofesso: of Mathematics ın the Royal Indian Engineering College, Coopei s Hall 


8vo 5s 
LEMENTARY STATICS By the Rev J B Lock, MA, Semor E eow 
4s 64 


Assistant Tutor, and Lecture: of Gonville and Caius College, Cambiidge, formerly Masie: at Eton Globe 8vo 


TEXT-BOOK OF EUCLID'S ELEMENTS. Including Alternative Proofs, 
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